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INTRODUCTION

Maine Energy Systems, Inc. retained OMNI-Test Laboratories to certify tests results to CSA
B415.1 on the AutoPellet Air furnace.  Certification testing on the furnace was performed by
Polytests Services of St-Jean-sur-Richelieu, QC. The AutoPellet Air furnace is, per the
definitions of 40 CFR 60 subpart QQQQ, a “Large” non-catalytic, thermostatically controlled
indoor warm air furnace.

The testing was performed at Polytests Services’ testing facility in St-Jean-sur-Richelieu. The
unit was received in good condition and assigned and labeled with Polytests Services ID #
QI_20137. Polytests Services representative Danick Power and Maxime Martin conducted the
certification testing and completed all testing by 2015-09-03.

The AutoPellet Air furnace was tested in accordance with CSA B415.1-10 as a central indoor
heating appliance.  Particulate emissions were measured using an ASTM E2515 sampling train
consisting of two filters (front and back).  The average emissions of the four test runs included in
the results indicate a particulate emission rate of 0.06 lbs/mmBTU output. Test runs were
conducted in each of four burn rate categories (below 35% of maximum, 35%-53% of maximum,
53%-76% of maximum and maximum).  Emissions for each of their individual test runs did not
exceed the cap.  Results shown in the following tables reflect results calculated using CSA
B415.1-10.

The full test report submitted by Polytests is appended to this report for reference.

This report is organized in accordance with the EPA-recommended outline and is summarized in
the Table of Contents immediately preceding this report.  The results in this report are limited to
the item submitted.
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Table 1.1 – Particulate Emissions

Run
Burn Rate
(kg/hr dry)

Delivered Heat
Output Rate

(BTU/hr)

Emissions
Rate
(g/hr)

Emissions
Rate

(lbs/mmbtu
output)

Percent of
Maximum

Output
(%)

1 5.63 92178 1.79 .0424 100

2 3.63 61716 0.99 0.035 67

3 2.70 45529 0.87 0.0416 49

4 1.75 29509 1.64 0.122 32

Table 1.2 – Heat Output & Efficiency

Run

Delivered Heat
Output Rate

(BTU/hr)

HHV Heat Input
Rate

(BTU/hr)

Delivered
HHV

Efficiency
(%)

Overall HHV
Efficiency

(%)

Overall
Heat

Output
(BTU/hr)

1 92178 109390 86.2 87.7 95920

2 61716 69589 89.5 89.4 62239

3 45529 51711 88.8 90.0 46529

4 29509 33497 88.9 90.6 30330

Table 1.3 – Supplementary Emissions Data

Run

CO Emissions Rate

(g/hr)

ASTM E2515
Emissions – First Hour

(g/hr)

1 4.35 1.74

2 0 1.07

3 0 0.90

4 2.6 1.74
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TEST RESULTS AND DISCUSSION

A total of four test runs were performed on the AutoPellet air furnace. Five runs test runs were
conducted in the following categories and included in the weighted average emission level
results: one below 35%, one in the 35% to 53% category; one in the 53% to 76% category; and
one at maximum.

The average particulate emission rate was measured to be 0.06 Lb/MMbtu output as calculated
using CSA B415.1-10.

The proportionality results for all five test runs were acceptable.

The overall thermal efficiency was measured to be 89.42 % (HHV) and the delivered heat
efficiency was measured to be 88.35%.
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PELLET FURNACE DESCRIPTION

Appliance Manufacturer: Maine Energy System

Pellet Furnace Model: AutoPellet Air

Type: Pellet burning hot-air furnace

PELLET FURNACE INFORMATION

Materials of Construction: The firebox and heat exchanger are constructed primarily of
mild steel.  The burner plate and secondary combustion tube (flame tube) are made of
stainless steel.   The unit’s enclosure is painted steel.

Air Introduction System: Primary combustion air enters through the combustion air
blower on the burner.  Secondary air enters through the same blower but is diverted to
secondary combustion within the burner plenum.

Combustion Control Mechanisms: Combustion air is modulated by varying the
combustion fan speed.  The fuel delivery auger is run at varying speeds as well, to
achieve the different modulation steps of the boiler as well as to control fuel / air mixture.
The combustion fan varies in speed as required, again to meet the different modulation
steps of the furnace.

Combustor: Ignition at start up is by electric heating element contained within a
steel tube. Air is passed through / over the heating element and the resultant hot
air is applied directly to the pellets laying on the burner plate..

Internal Baffles: Each fire-tube has a spiral turbulator to disrupt laminar air flow and to
serve as a cleaning mechanism.

Other Features: A ducting plenum is located at the rear of the unit, behind the heat
exchanger.  A convection blower is operated at variable speeds by the temperature in this
plenum and by room / load requirements.

Flue Outlet: The 6-inch diameter flue outlet is located in the lower rear of the unit.

PELLET FURNACE OPERATING INSTRUCTIONS

Specific Written Instructions: See Section 3 of this report. All markings and
instruction materials were reviewed for content prior to printing.
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OMNI-Test Laboratories, Inc.

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

As a testing laboratory, OMNI follows the guidelines of ISO/IEC 17025, “General Requirements
for the Competence of Testing and Calibration Laboratories,” and the quality assurance/quality
control (QA/QC) procedures found in OMNI’s Quality Assurance Manual.  As a certification
organization, OMNI follows ISO/IEC Guide 65, “General Requirements for Bodies Operating
Product Certification Systems.”

OMNI’s scope of accreditation includes, but is not limited to, the following:

 American National Standards Institute (ANSI) for certification of products to safety
standards (Certification ID #0654).

 International Accreditation Service, Inc. (formerly ICBO ES) as a testing laboratory (TL-
130).

 Standards Council of Canada (SCC) for certification of products to safety standards.
 Serving as a testing laboratory for the certification of wood heaters by the U.S.

Environmental Protection Agency.

This report is issued within the scope of OMNI’s accreditation.  Accreditation certificates are
available upon request.

The manufacturing facilities and quality control system for the production of the AutoPellet Air
at Maine Energry Systems, Inc. were evaluated to determine if sufficient to maintain
conformance with OMNI’s requirements for product certification. OMNI has concluded that the
manufacturing facilities, processes, and quality control system are adequate to produce the
appliance congruous with the standards and model codes to which it was evaluated.  To ensure
continuing conformance, follow-up quality control inspections of finished products and
manufacturing quality control will be conducted by OMNI as a condition of listing.

Following each quality assurance inspection, an audit form will be submitted to the manufacturer
for signature indicating that the production furnaces meet the requirements, as tested by OMNI,
of the appropriate standards or that resolutions must be made to continue listing.  Failure to
produce data needed for quarterly audits or unapproved changes in production that may
jeopardize the safety and emissions of the appliance may result in the revocation of listing.

This report shall not be reproduced, except in full, without the written approval of OMNI-Test
Laboratories, Inc.
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Section 4

Labeling and Owner’s Manual
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Report No. 0444PH005S

PFS28

Rated heat power:

AutoPellet Air 28KW             XUF00100

07/2015 17 - 28 kW

194 °F

Furnace tested to .2 inches WC external static pressure

6 INCH

FLOORING: COMBUSTIBLE FLOORS CAN BE USED WITH A
NON-COMBUSTIBLE SHIELD. MINIMUM CLEARANCES ARE
18IN/457MM IN THE FRONT AND 8IN / 203MM ON EACH SIDE.

Controller Board:

CATALOG No.:

MES
Maine Energy Systems, LLC
8 Airport Road, Bethel, Maine 04217
Voice: 207.824.6749  Fax: 207.824.4816

Chimney
MAX DRAFT: 0.11 inches WC    MIN DRAFT: 0.04 inches WC 

Diameter:

Approved factory built stainless steel or tile-lined masonry

Electrical Rating: 220 V, 60 Hz, 12 A, 2300 W

PARTS
Motor Ash Box: E1302 Motor Flame Return Protection: E1413A

Motor Cleaning Device: E1054

Fan Flue Gas: E1001A

Motor Burner Plate Cleaning: ------- Suction Turbine: E1192

Motor Burner Screw: E1002

E1412

Motor Hopper: --------

Fan Burner: E1005S

Controller Display: E1330

Type: S/N:

Date of manuf.:

Tested to: UL 391-2010.

Manufactured By: Maine Energy Systems, Bethel, Maine

FUEL: PREMIUM WOOD PELLETS Max Operating Temp:
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Please read carefully prior
to installing and servicing.

SAVE THESE INSTRUCTIONS

Installation
Manual
Pellet heating with vacuum
suction system, type
AutoPellet Air Furnace
17 — 28
FA_V2.05

AutoPellet Air TOUCH

USA

PE 603 USA_FA 1.0 ·www.maineenergysystems.com
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Version valid
from:

07/2015

Approved: Wohlinger Christian

Author & Manufacturer

MAINE ENERGY SYSTEMS LLC
8 Airport Road — P.O. Box 547 Bethel
Maine 04217

E-Mail: info@maineenergysystems.com © MAINE ENERGY SYSTEMS LLC
www.maineenergysystems.com Subject to modifcations

278



Installation Manual AutoPellet Air Furnace 17 — 28

11 DDeeaarr CCuussttoommeerr .............................................................................................................................................................................................................................................................................................. 55

22 UUssee oonnllyy ffoorr tthhee ppuurrppoossee iinntteennddeedd .......................................................................................................................................................................................................................... 66

33 TTyyppeess ooff ssaaffeettyy wwaarrnniinngg ssiiggnn................................................................................................................................................................................................................................................77

44 WWaarrnniinnggss aanndd ssaaffeettyy iinnssttrruuccttiioonnss.............................................................................................................................................................................................................................. 88
4.1 Basic safety instructions .... .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. 8
4.2 Warning signs.... . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. 8
4.3 What to do in an emergency...... . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 10

55 PPrreerreeqquuiissiitteess ffoorr iinnssttaalllliinngg aa ppeelllleett FFuurrnnaaccee ............................................................................................................................................................................................ 1111
5.1 Guidelines and standards for installing a pellet Furnace ..... .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. 11
5.2 Furnace room circulating air .... .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. 11
5.3 Furnace room supply air ..... . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 12
5.4 Flue gas system..... . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 13
5.5 Safety systems ...... . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 15
5.6 Installation with an existing Furnace..... . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 15
5.7 Additional CSA-B366.1 1-11 Requirements for Add-Ons to Gas-Fired Furnaces.... . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 16

5.7.1 Operation Verified..... .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 16
5.7.2 Existing Gas-Fired Certification Requirement .... .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 16
5.7.3 Blower requirement .... . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 16
5.7.4 Chimney ..... .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 16
5.7.5 Ductwork.... .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 16
5.7.6 Periodic Operation ..... . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 16
5.7.7 Safety Controls.... . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 16
5.7.8 Gas furnace further compliance...... . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 16

66 TThhee ppeelllleett FFuurrnnaaccee .............................................................................................................................................................................................................................................................................. 1177
6.1 Pellet suction system ..... .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 19

6.1.1 Assembly of the vacuumsystem..... .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 19
6.2 Storage systems..... .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 21

6.2.1 Flexilo textile tank ..... .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 21

77 BBrriinnggiinngg tthhee ppeelllleett FFuurrnnaaccee iinnttoo tthhee FFuurrnnaaccee rroooomm .............................................................................................................................................................. 2222
7.1 Transport..... . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .22
7.2 Notes on bringing the unit into the building ..... .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .22
7.3 Flooring ...... . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .25
7.4 Casing parts .... .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 26
7.5 Removing the casing, the hopper and the burner ..... . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .27

7.5.1 Dismantling the burner casing ...... . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .27
7.5.2 Dismantling the hopper..... . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 28
7.5.3 Dismantling the burner.... .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 29
7.5.4 Dismantling the Furnace door ..... . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 30
7.5.5 Dismantling the Furnace casing...... . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 30

7.6 Plenum /Warm air delivery and Return air..... . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 31
7.6.1 Plenum /Warm Air Delivery and Return Air connection locations.... . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 31
7.6.2 Minimum size of Warm Air Delivery Plenum..... . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 31
7.6.3 Plenum /Warm Air Delivery and Return Air..... . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .32
7.6.4 Interconnecting of furnaces to prevent simultaneous firing ..... . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 34
7.6.5 Construction Material for Plenums ..... . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 34

88 EExxtteerrnnaall ddee--aasshhiinngg // aauuttoommaattiicc aasshh ccoommppaaccttiioonn ssyysstteemm ............................................................................................................................................ 3355
8.1 Description of de-ashing system ..... .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 35
8.2 Installing the de-ashing system...... . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 36

8.2.1 Bringing in and installing de–ashing system on the base plate .... .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 36
8.2.2 Installing the ash auger, fitting the sub-assembly and mounting the door plate .... .. . . .. . . .. . .. . . .. . .37
8.2.3 Assembling the pellet Furnace and activating the ash box..... .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 38

99 CCoonnnneeccttiinngg ttoo tthhee ppoowweerr ssuuppppllyy ............................................................................................................................................................................................................................ 3399
9.1 Plugs on the Furnace control unit.... .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 39
9.2 Cable routing..... . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 41
9.3 Wiring diagrams..... .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 44
9.4 Fuses - Furnace controller ..... . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 48
9.5 Operating the AutoPellet .... . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 48

1100 SSttaarrttiinngg uupp ffoorr tthhee ffiirrsstt ttiimmee ........................................................................................................................................................................................................................................4499

Contents

279



Contents

1111 MMaallffuunnccttiioonnss................................................................................................................................................................................................................................................................................................5500
11.1 Malfunctions - what to do ..... .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 50
11.2 Fault texts ..... . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 50
11.3 Malfunction report .... . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 51

1122 AAppppeennddiixx .......................................................................................................................................................................................................................................................................................................... 6611
12.1 Checklist for checking the heating system ..... . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . . 61
12.2 Parts list ..... . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 63

12.2.1 Furnace 10-32...... . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 63
12.3 Technical data .... .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 66
12.4 Pellet Furnace cautionary markings .... . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . .. . . .. . .. . . .. . . .. . .. . . .. . 69

Installation Manual AutoPellet Air Furnace 17 — 28
280



Dear Customer 5

11 Dear Customer
Maine Energy Systems specializes in wood pellet heating, our company enjoys an exclusive license from
ÖkoFEN to manufacture AutoPellet Air here in the USA. We represent expertise, innovation and quality. We
are delighted that you have decided to purchase our product.

• This instruction manual is intended to help you operate the product safely, properly and economically.

• Please read this instruction manual completely and take note of the safety warnings.

• Keep all documentation supplied with this unit in a safe place for future reference.
Please pass on the documentation to the new user if you decide to part with the unit at a later date.

• Installation and first start up must be carried out by an installer certified by Maine Energy Systems.

• Please contact your authorised dealer if you have any questions.

We place great importance on the development of new products. Our R&D department continues to
question accepted solutions and works continually on new improvements. That is how we maintain our
technological lead. We have already received several awards for our products in Austria and abroad.
Our products fulfil European and USA requirements regarding quality, efficiency and emissions.
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6 Use only for the purpose intended

22 Use only for the purpose intended
The pellet furnace is designed heat air to provide heat for buildings. It is not permissible to use the furnace for
any other purpose.

The pellet furnace fulfils the requirements of UL 391-2010 and CSA B366.1–2011.
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33 Types of safety warning sign
The warning signs use the following symbols and text.

Types of safety warning sign

1. Risk of injury

2. Consequences of risk

3. Avoiding risk

1. Risk of injury:

Danger - indicates a situation that could lead to death or life-
threatning injury.

Warning - indicates a situation that could lead life-threatning or
serious injury.

Caution - indicates a situation that could lead to injury.

Note - indicates a situation that could lead to property damage.

2. Consequences of risk

Effects and consequences resulting from incorrect operation.

3. Avoiding risk

Observing safety instructions ensures that the heating system is
operated safely.
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8 Warnings and safety instructions

44 Warnings and safety instructions
Observing safety instructions ensures that the heating system is operated safely.

4.1 Basic safety instructions
• Never get yourself into danger; give your own safety the utmost priority.

• Keep children away from the Furnace room and storage room.

• Observe all safety warnings on the Furnace and in this user manual.

• Observe all instructions relating to maintenance, servicing and cleaning.

• Never make any changes to the heating system or flue gas system.

• Never close or remove safety valves.

4.2 Warning signs

RRiisskk ooff ppooiissoonniinngg
Make sure that the pellet Furnace is supplied with suffi-
cient combustion air.
The openings in the combustion air inlet must never be
partially or completely closed.
Ventilation systems, central vacuum cleaning systems,
extractor fans, air conditioning systems, flue gas blo-
wers, dryers, fuel storage ventilation fans or similar
equipment must never be allowed to draw air from the
Furnace room and cause a drop in pressure.
The Furnace must be connected tight to the chimney
using a flue gas tube.
Clean the chimney and the flue gas tube at regular
intervals.
The Furnace room and pellet storage roommust be suf-
ficiently supplied with air and ventilated.
Before entering the storage room it must be ventilated
with sufficient air and the heating system switched off

RRiisskk ooff eelleeccttrriicc sshhoocckk
Always disconnect / de-energize the power supply be-
fore working on the Furnace.

RRiisskk ooff eexxpplloossiioonn
DO NOT BURN GARBAGE, GASOLINE, NAPHTHA, EN-
GINE OIL, OR OTHER INAPPROPRIATE MATERIALS.
DO NOT USE CHEMICALS OR FLUIDS TO START THE
FIRE.
Switch off the heating system before filling the storage
room.
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Warning signs 9

RRiisskk ooff ffiirree
Do not store any flammable materials in the Furnace
room.
Do not hang out any washing in the Furnace room.
Do not operate with fuel loading or ash removal doors
open.

RRiisskk ooff bbuurrnnss
Do not touch the flue gas connector or flue gas pipe.
Do not reach into the ash chamber.
Use gloves to empty ash box if Furnace not equipped
with automatic ash compression
Do not clean the Furnace until it has been allowed to
cool down.

HHOOTT SSUURRFFAACCEESS
Keep children away.
Do not touch during operation.
Do not operate if maximum draft as listed on Furnace
nameplate is exceeded.
Doing so can allow non-controlled combustion.

RRiisskk ooff ccuutt iinnjjuurriieess dduuee ttoo sshhaarrpp eeddggeess..
Use gloves for performing all work on the Furnace.

DDaammaaggee ttoo pprrooppeerrttyy
The pellet Furnace is suitable only for pellets which
comply with PFI premium or EnPlus -A1 pellets specifi-
cations. The use of any other fuel voids your warranty
and can cause damage to the pellet Furnace and
chimney.

DDaammaaggee ttoo pprrooppeerrttyy
Do not use the heating system if it, or any of its compo-
nents, come into contact with water.
If water damage occurs, check the heating system and
replace damaged parts.

All cover plates, enclosures, and guards must be main-
tained in place at all times, except during maintenance
and servicing.

Installation Manual AutoPellet Air Furnace 17 — 28
285



10 What to do in an emergency

4.3What to do in an emergency

RRiisskk ttoo lliiffee
Never get yourself into danger; give your own safety
the utmost priority.

What to do in the event of a fire
• Switch off the heating system.

• Call your local fire department and or 911.

• Use approved fire extinguishers (fire protection class ABC).

What to do if you smell smoke
• Switch off the heating system.

• Close the doors leading to living areas.

• Ventilate the central heating room.
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Prerequisites for installing a pellet Furnace 11

55 Prerequisites for installing a pellet Furnace
You must fulfil the following conditions before operating a fully automatic pellet Furnace.

5.1 Guidelines and standards for installing a pellet Furnace
Overview of standards and guidelines applying to the installation of a pellet Furnace.

Check whether you need to obtain planning permission or approval from the authorities for installing a new
heating system or changing your existing system. Installation must meet all requirements for pellet fired hea-
ting systems in your specific location.

All equipment shall be installed in accordance with the instructions of the manufacturer and in a manner ac-
ceptable to the authority having jurisdiction by experienced personnel. When required by the authority ha-
ving jurisdiction, such personnel shall be licensed to perform this service.
In Canada, the installation of the solid fuel furnace shall comply with the applicable requirements of CSA
B365, and if changes are made to the installation of the oil furnace, these shall comply with CSA B139.
If changes are made to an electric furnace during the installation, the changes shall comply with the Canadian
Electric Code. Part 1.

5.2 Furnace room circulating air
The pellet Furnace is installed in the Furnace room.

1. Safety instructions for the Furnace room

RRiisskk ooff ffiirree
Do not store flammable materials or liquids in the vicini-
ty of the pellet Furnace.
Do not permit unauthorised persons to enter the Furna-
ce room - Keep children away.
Do not operate with fuel loading or ash removal doors
open.

2. Air supply and ventilation of Furnace room

The Furnace roommust be fitted with air supply and ventilation openings (at least 31 inch²/200cm²).In
any case you must comply with the state and local regulations

3. Damage due to frost and humid air

The Furnace roommust be frost-proof to ensure trouble-free operation of the heating system. The tem-
perature of the Furnace roommust not fall below 37°F and must not exceed 90°F. The air humidity in the
Furnace roommust not exceed 70%.

4. Danger for animals

Make sure that household pets and other small animals cannot enter the Furnace room. Fit mesh over any
openings.

5. Flooding

If there is a risk of flooding, switch off the pellet Furnace and disconnect from the power supply before
water enters the Furnace room. You must have all components that come into contact with water re-
placed, before you start up the pellet Furnace again.
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12 Furnace room supply air

5.3 Furnace room supply air
The pellet Furnace is installed in the Furnace room.

1. Safety instructions for the Furnace room

RRiisskk ooff ffiirree
Do not store flammable materials or liquids in the vicini-
ty of the pellet Furnace.
Do not permit unauthorised persons to enter the Furna-
ce room - Keep children away.
Do not operate with fuel loading or ash removal doors
open.

2. Air supply and ventilation of Furnace room

The Furnace roommust be fitted with air supply and ventilation openings (at least 31 inch²/200cm²).In
any case you must comply with the state and local regulations

3. Combustion air supply

The pellet Furnace needs a supply of combustion air. The supply of combustion air can:

a. take place using one or more air supply and ventilation openings in total min. 31 inch².

b. The air must not be used directly from the outside without preheating (background: This could lead
to a condensation of the boiler.

Never operate the pellet Furnace if the air intake openings are partially or completely closed.

Contaminated combustion air can cause damage to the pellet Furnace. Never store of use cleaning deter-
gents containing chlorine, nitrobenzene or halogen in the roomwhere the heating system is installed, if
combustion air is drawn directly from the room. It is recommended that no washing or drying of laundry
is done in the Furnace room or where the Furnace may draw air from.

Do not hang out washing in the Furnace room.

Prevent dust from collecting at the combustion air intake to the pellet Furnace.

4. Damage due to frost and humid air

The Furnace roommust be frost-proof to ensure trouble-free operation of the heating system. The tem-
perature of the Furnace roommust not fall below 37°F and must not exceed 90°F. The air humidity in the
Furnace roommust not exceed 70%.

5. Danger for animals

Make sure that household pets and other small animals cannot enter the Furnace room. Fit mesh over any
openings.

6. Flooding

If there is a risk of flooding, switch off the pellet Furnace and disconnect from the power supply before
water enters the Furnace room. You must have all components that come into contact with water re-
placed, before you start up the pellet Furnace again.
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Flue gas system 13

5.4 Flue gas system
The flue gas system consists of a chimney and a flue gas tube. The flue gas tube connects the pellet heating
system to the chimney. The chimney leads the flue gas from the pellet heating system out into the open.

1. Design of the chimney

The dimensions and design of the chimney is very important. The chimney must be able to ensure suffici-
ent draft to safely draw away the flue gas regardless of the status of the Furnace. Low flue gas temperatu-
res can cause sooting and moisture damage on chimneys that are not insulated. For this reasonmoisture-
resistant chimneys (stainless steel or ceramic) should be used. An existing chimney that is not damp-re-
sistant needs to be rennovated before use. Follow guidelines below:

Furnace size Furnace

Flue gas tube diameter (at Furnace) inch/mm 6.3/160

Flue gas temp. / rated power °F

Flue gas temp. / partial load °F

Min. draft – full load/part load in/wc – 0.04 / – 0.02

Chimney size Min. Height

6in x 6in 17ft

7in x 7in 16ft

8in x 8in 16ft

6in round 19ft

7in round 17ft

Person(s) operating a pellet fired furnace is/are respon-
sible for operation in a manner that does not create a
public or private nuisance condition. The manufacturer's
distance and stack height recommendations and the re-
quirements in any applicable laws or other requirements
may not always be adequate to prevent nuisance condi-
tions due to terrain or other factors.

Recommended and UL-103HT approved chimney materials are:

a. Selkirk sure temp

b. Supervent (JSC)

c. Security chimneys (secure temp ASHT)

Use flue gas pipe from chimney to Furnace as required by your local code.

UUnnrreegguullaatteedd ccoommbbuussttiioonn
Please observe that combustion air openings and flue
pipes are not reduced in size or closed. Make end user
aware of these guidelines and their potential danger.
Clean the chimney and the flue gas tube at regular
intervals.
Check if the draft inducer is clean and in a good
condition.
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14 Flue gas system

2. Flue gas temperature

The flue gas temperatures are approximately the same for all AutoPellet Air covered in this manual.

The dewpoint of flue gas with wood pellets (max. 10% water content) is approx. 120°F.

It is possible to increase the flue gas temperature to prevent condensation inside the chimney and avoid
damage due to damp. Only authorised installers may increase the flue gas temperature.

Note:
The increase in flue gas temperature results in reduced efficiency and thus increases fuel
consumption.

3. Negative pressure of the chimney

The Furnace must be connected to a chimney or a vertical venting system that is capable of handling and
producing a negative breeching pressure of –0.4 “WC. Use a draft gauge to verify the indicated draft va-
lue, adjust barometric damper as required. Drill a small hole in the connection pipe at about 2in/ 50mm
from the Furnace flue outlet and use this hole as your measuring point.

Chimney draft

The suction effect of the chimney draft must extend all the way to the Furnace flue pipe connection. The
maximum flow rate that can be drawn through the chimney limits the maximum performance of the chim-
ney connection. The Furnace performance must be reduced if the chimney does not possess the necessa-
ry cross-section. This may only be performend by authorised personnel.

4. Power venter

AutoPellet Air are approved by the manufacturer for installation with the Field Con-
trols SWGAF power venter which is approved for wood pellet burning appliances.
Furnaces installed with SWGAF power venters must follow all manufacturer´s instal-
lations and must comply with all applicable codes from agencies having authority
over the installation.

5. Cleaning

Clean the flue gas tube and chimney regularly. Solid fuel burning appliances need to be cleaned frequent-
ly because soot, creosote, and ash may accumulate. The hotter the fire, the less creosote is deposited.
Cleaning intervals can vary in warm periods due to this and become more frequent.

RRiisskk ooff cchhiimmnneeyy ffiirree
Creosote-formation and need for removal:Low flue gas
temperature can cause creosote. Creosote can conden-
se in a relatively cool chimney. As a result, creosote resi-
due accumulates on the flue lining. If ignited, this
creosote will create an extremely hot fire. The chimney
and the chimney connector should be inspected at least
twice monthly during the heating season to determine if
a creosote buildup has occurred. If creosote has accu-
mulated it should be removed to reduce the risk of a
chimney fire.

OOxxiiddaattiioonn ooff cchhiimmnneeyy
Do not use metal brushes to clean chimneys made of
stainless steel.
Your state and local regulations must be observed.

PE 603 USA_FA 1.0
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5.5 Safety systems
The following safety measures are the prerequisite for safe operation of your system.

Emergency stop switch

Every heating systemmust be able to be switched off with an Emergency Stop switch. The
Emergency Stop switch must be outside of the Furnace room.

Safety temperature sensor

The pellet Furnace is equipped with a safety temperature sensor. This is located on the pel-
let Furnace. If the Furnace temperature exceeds 230°F then the heating system switches
off.

5.6 Installation with an existing Furnace
AutoPellet Air Furnaces are not to be connected to a chimney flue serving another appliance. However, when
all State and local codes allow for the sharing of chimney flues, the AutoPellet Air Furnaces and another appli-
ance burning pellets or a different fuel can be operated simultaneously while connected to a single existing
chimney or flue gas system providing the following conditions are met:

• All state and local codes permit the specific installation

• All appliances are installed in accordance with the manufacturer’s installation specifications or if lacking
manufacturers specifications, the appliance in question is installed in a manner commonly recognized as
safe and correct for the application and circumstances

• The chimney or flue gas systemmust be able to handle the combustion products of either appliance and
both appliances when operated simultaneously

AAvvooiidd cclleeaarraannccee iissssuueess tthhaatt ccaann mmaakkee sseerrvviicciinngg ddiiffffiiccuulltt::
Be sure to follow suggested clearances when installing the Au-
toPellet Air Furnaces with an existing Furnace to be sure that
service and cleaning can be performed adequately.

AAvvooiidd ccooddee vviioollaattiioonnss::
When connecting to or with an existing Furnace , contact the au-
thority having jurisdiction to be sure the type of installation plan-
ned is allowed.
Document the type of Furnace that the AutoPellet Air Furnace is
connected to or with.
Pellet Furnace: Make and Model number:
____________________
Existing Furnace: Make and Model number:
_____________________

PPoossssiibbllee eessccaappee ooff fflluuee ggaass::
Do not connect this unit to a chimney flue serving another appli-
ance unless multiple appliances into a single flue is authorized by
all authorities having jurisdiction.
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16 Additional CSA-B366.1 1-11 Requirements for Add-Ons to Gas-Fired Furnaces

5.7 Additional CSA-B366.1 1-11 Requirements for Add-Ons to Gas-
Fired Furnaces
There are additional requirements in Canada for adding a solid fuel fired furnace to operate when connected
to a gas fired furnace.

55..77..11 OOppeerraattiioonn VVeerriiffiieedd
Each gas furnace must be verified for acceptable operation BEFORE and AFTER being connected to an add-
on appliance by a gas fitter who is recognized by the authority having jurisdiction.

55..77..22 EExxiissttiinngg GGaass--FFiirreedd CCeerrttiiffiiccaattiioonn RReeqquuiirreemmeenntt
Do not connect to any furnace that has not been certified initially as complying with ANSI Z21.47/CSA2.3 or
its precedents.

55..77..33 BBlloowweerr rreeqquuiirreemmeenntt
Do not connect to any furnace that is not equipped with an air circulation blower.

55..77..44 CChhiimmnneeyy
Do not connect, under any circumstances, to the chimney or vent serving a gas furnace or gas appliance.

55..77..55 DDuuccttwwoorrkk
Do not connect ductwork so that a reverse flow is possible.

55..77..66 PPeerriiooddiicc OOppeerraattiioonn
Operate the gas-fired unit periodically to ensure that it will operate satisfactorily when needed.

55..77..77 SSaaffeettyy CCoonnttrroollss
Do not relocate or bypass any of the safety controls in the original furnace installation.

55..77..88 GGaass ffuurrnnaaccee ffuurrtthheerr ccoommpplliiaannccee
The gas furnace installation shall comply with the applicable requirements of CSA B365, and if changes are
made to the gas furnace, including clearances for servicing, these shall comply with CSA B149.1 or CSA
B149.2.
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66 The pellet Furnace
The pellet Furnace is equipped with an automatic cleaning system and an ash box with ash compression
system. The installed programmable logic controller system enables fully automatic operation and highest
efficiency. We offer an optional automatic de-ashing system for the highest level of cleanliness and comfort.

AutoPellet Air types and power ratings

We offer the Pellet Furnace with the following power ratings:
Suction-feed systems: 58,000 to 95,000 BTU/hr

All sizes / outputs of the AutoPellet Air Furnace are available with external automatic ash compression
system.

Note:
Refer to the data plate for the power rating of your AutoPellet Air. The data plate is located on the
rear side of the AutoPellet Air. Here you will find the type designation, manufacturer's serial number
and year of build.

Key components of the AutoPellet Air

1 Furnace (heat exchanger)

2 Vac Hopper / Day tank

3 Burner

4 External automatic ash compression
system

5 Furnace controller

6 Additional parts hand filling
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18 The pellet Furnace

1 Burner plate 9 Fire protection – ball valve

2 Fan 10 External ash box
(optional)

3 Flame tube 11 Burner fan

4 Heat exchanger 12 Burner auger

5 Flue gas fan 13 Electronic ignition

6 Combustion chamber
cover

14 De-ashing system
(optional)

7 Suction turbine 15 Ash chamber / Fire
chamber

8 Vac hopper / Day tank
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Pellet suction system 19

6.1 Pellet suction system
The pellet suction system consists of a pellet line, an air line and a suction turbine. The suction turbine in the
hopper conveys pellets in the pellet line from the storage room or textile tank to the hopper.

Key components of pellet suction system

1 Pellet hose Hose from textile tank to the hopper.

2 Air hose Hosee from the suction turbine to the textile tank.

3 Suction turbine Located above the hopper underneath the AutoPellet Air burner casing.

4 Suction switch Located underneath the textile tank.

Pellet Furnace FleXILO textile tank

66..11..11 AAsssseemmbbllyy ooff tthhee vvaaccuuuummssyysstteemm
The pellet hose and the air hose are flexible spiral hoses made out of plastic. A copper braid avoids the static
loading of the spiral hose.

To avoid damage to the spiral hose, you must observe the following assembly guidelines:

Bending radius The hose should be led as briefly as possible and with a few curves as necessarily. Bend-
ing radius may never be smaller than 12 inch.

Upward
gradients

Max difference in height = 19 feet
Note: A difference in height of up to 10 feet can be overcome at one time. Larger diffe-
rences in height must by interrupted with a 4 foot horizontal run of the pellet hose.

Impact
protection

The spiral hose can be mounted up to 19 feet exactly straight. In such cases however, it is
very important to create a slight "S" in the pellet piping before a sharp curve to slow
down the pellets to prevent hose damage.

Installation in
the soil and
openings:

When installing pellet lines underground remember! The pellet lines are not designed for
direct burial and require protection from being crushed or chewed by varmints.

Protective piping should be minimum 4 inch and sealed at each end. There should be no
bends greater than 15 degrees in the underground sections of the pellet hose.

Tightness To avoid problems with your pellet lines, it is important to have all hose connections se-
cured completely air tight with hose clamps.

Static
neutralization

The hoses are provided with a copper braid, those the hose keeps antistatic. In order to
ensure the function of the anti-statics, those copper braid must be attached at each end
to the existing grounding become.

Fire protection At a wall break-through to the heating roommust be installed a fire protection seal in the
pellet- and the air hose.
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20 Assembly of the vacuumsystem

Crossing The pellet hose and the air hose should cross each other as few times as possible.

Length of the
spiral hose The maximum total length of the spiral hose is 130 feet.

The maximum for pellet hose and air hose are each 60 feet.

Assembly

Use securing clips and carrying bowls.

*Pay attention to the defined distances!

1 Hose

Note:
Impact protection by swirling of the
pellets.

2 Clip

3 Carrying
bowl
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Connection of the pellet and air hose to the suction turbine

6.2 Storage systems
For storing pellets we offer a FleXILO textile tank. FleXILO textile tanks can be located inside the Furnace
room, storage room or protected from wet and sun outside.

DDaammaaggee ttoo pprrooppeerrttyy aanndd lloossss ooff wwaarrrraannttyy
The use of an AutoPellet Air Furnace with a storage or
conveyor system from another manufacturer is not per-
missible and will result in voiding your warranty along
with undependable operation.

66..22..11 FFlleexxiilloo tteexxttiillee ttaannkk
Maine Energy Systems offers various sizes and types of fabric tanks. The fabric tank supplied may vary from
the example shown above.

Please refer to the installation instructions supplied for the fabric tank. Note also the instructions on setting
up and filling.

Data motor:

Voltage Amps Wire size

230 volt max. 4 amps #14 or larger
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77 Bringing the pellet Furnace into the Furnace
room
This section describes the prerequisites as well as the working sequence required.

1. Transport

2. Notes on bringing the unit into the building

3. Casing parts

4. Dismantling the casing parts

7.1 Transport
We supply the pellet Furnace on a pallet. The pellet Furnace is ready to be connected.
The control unit for the Furnace controller and the operating drvice is integrated into the control panel.

If it is not possible to bring the Furnace into the building at ground level, then you can remove the casing, the
burner, the hopper and the Furnace controller. This will reduce the weight of the unit and make it easier to
carry.

CCoonnttaammiinnaattiioonn aanndd ccoorrrroossiioonn
Make sure that the pellet Furnace is located under a roof
if it needs to be stored outside before it is transported/
brought into the building. It is also necessary to trans-
port the Furnace in a closed in truck or trailer. Furnaces
transported otherwise will lose their warranty.

7.2 Notes on bringing the unit into the building
Before bringing the unit into the building, check the dimensions of all doors to ensure that the Furnace has
sufficient clearance and can be set up properly.

Minimum door width – max. unit dimension

Furnace 25, 32 kW 29.53 inch

Furnace dimensions

PE 603 USA_FA 1.0
298



Notes on bringing the unit into the building 23

Approximate FurnaceWeight

Furnace size Furnace

Weight of Furnace with fan 509 lb

Minimum clearances suggested for proper cleaning and maintenance

Note:
To install the heating system properly and ensure economical operation, you need to make sure that mini-
mum clearance dimensions indicated below are observed when setting up the Furnace. In addition, make
sure that all code requirements at the installation location are complied with relating to the minimum
clearances.

a Minimum clearance to the edge of
removable top cover of the Furna-
ce. For flue pipe clearance, refer to
applicable codes.

inch 12

b Min. clearance of side of Furnace inch 12

c Min. clearance of front of Furnace inch 20

d Min. clearance to housing - burner
side.

inch 10

Note:
Place the Furnace according to the minimum clea-
rances to the flue pipe connection point as defined
in NFPA 31, or if NFPA is not recognized, then the
code pertinent to the installation location.
Make sure that you also comply with local legal
regulations.
For clearances required for floor protection, see fol-
lowing page.

*) Distance should be clarified with ventilation fitter. Recommendation Maine Energy Systems: 18 inch.

The furnace must be attached to the floor if installed in
mobile housing.

Installation Manual AutoPellet Air Furnace 17 — 28
299



24 Notes on bringing the unit into the building

Placement of rubber plates

LLoossss ooff wwaarrrraannttyy!!
The Furnace must be placed on the supplied rubber
plates.
Failure to do this may allow corrosion and will void the
warranty of the Furnace vessel.

PE 603 USA_FA 1.0
300



Flooring 25

7.3 Flooring
The boiler room floor must be flat and level and must be able to support boiler gross weight. The floor must
comply with the requirements of NFPA 31.

Generally the boiler should be placed on non-combustible floors. However, a shielding material can be placed
underneath the boiler and the chimney connector in the case of a combustible floor like shown on the follo-
wing drawing.

1 Boiler base plate

2 Spacer

3 Shielding material

The spacer must be able to support the weight of the boiler and has to be non combustable. The shielding
material must be equivalent to a R-value of 0.3 Km2/W or greater. For more information contact Maine Ener-
gy Systems.

RRiisskk ooff ffiirree::
The non-combustible flooring needs to extend out to
the clearances shown on the chart below.

Minimum clearances of shielding material required for
floor protection

Min. clearance of the shielding material
from the boiler back – Note also the local
restrictions in your area (a)

inch 17

Min. clearance of the shielding material
from the boilers left side panel (b)

inch 8

Min. clearance of the shielding material
from the boilers front panel (c)

inch 20

Min. clearance of the shielding material
from the boilers right side panel (d)

inch 12

Note:
The floor protection must extend under the chimney connector, at least 2 inches on either side.
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7.4 Casing parts
The Furnace is protected by a casing on all sides. The casing parts prevent contact with hot, moving and live
components. They give the pellet Furnaces a unique appearance.

1 Furnace side panel with opening 6 Burner front cover

2 Furnace cover 7 Service cover

3 Burner cover 8 Furnace front panel

4 Furnace side panel 9 Furnace door

5 Right service cover 10 Furnace side panel without
opening
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Removing the casing, the hopper and the burner 27

7.5 Removing the casing, the hopper and the burner
Dismantle the pellet Furnace as far as necessary if site conditions require, so that the unit can be brought sa-
fely into the building.

The complete dismantling of all components described here is divided into the following sections:

1. Dismantling the burner casing

2. Dismantling the hopper

3. Dismantling the burner

4. Dismantling the Furnace door

5. Dismantling the Furnace casing

77..55..11 DDiissmmaannttlliinngg tthhee bbuurrnneerr ccaassiinngg
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28 Dismantling the hopper

77..55..22 DDiissmmaannttlliinngg tthhee hhooppppeerr
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Dismantling the burner 29

77..55..33 DDiissmmaannttlliinngg tthhee bbuurrnneerr
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30 Dismantling the Furnace door

77..55..44 DDiissmmaannttlliinngg tthhee FFuurrnnaaccee ddoooorr

77..55..55 DDiissmmaannttlliinngg tthhee FFuurrnnaaccee ccaassiinngg
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Plenum /Warm air delivery and Return air 31

7.6 Plenum /Warm air delivery and Return air
77..66..11 PPlleennuumm //WWaarrmm AAiirr DDeelliivveerryy aanndd RReettuurrnn AAiirr ccoonnnneeccttiioonn llooccaattiioonnss

1 The warm air outlet is the upper opening at the rear of the furnace.
The opening size is 12 x 20 inches.

2 The return air is connected to the blower assembly. Normally this is
done after the blower assembly is connected to the furnace itself, at
the lower opening at the rear of the furnace.

77..66..22 MMiinniimmuumm ssiizzee ooff WWaarrmm AAiirr DDeelliivveerryy PPlleennuumm
From the rear of the furnace, and for the first 43 inches of the warm air plenum, the minimum clearance to
combustibles is 2 inches.

After 43 inches, as measured from the attachment point on the rear of the furnace, the warm air plenum no
longer is required to have any clearance to combustibles.

THE MAINWARM AIR PLENUM COMING FROM THE
FURNACE SHALL BE NO SMALLER THAN 12 BY 20
INCHES.

ONLY INSTALL THIS FURNACE AS AN ADD-ON IF ALL
DUCTWORK IS IN GOOD CONDITION AND MEETS
ALL REQUIREMENTS OF BOTH FURNACES AND THE
CHIMNEY IS IN GOOD OPERATING CONDITION.

DO NOT USE DUCT ELBOWS HAVING AN INSIDE RA-
DIUS OF LESS THAN 6 INCHES.
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32 Plenum /Warm Air Delivery and Return Air

Note:
It is important for efficient and successful home heating that the air delivery piping is correctly sized for
the home / building. Depending on the size and length of the air delivery pipes, the minimum and maxi-
mum fan speeds as well as the warm air temperature set-point or "control temp" will likely require adjust-
ment beyond the default settings of the furnace.

77..66..33 PPlleennuumm //WWaarrmm AAiirr DDeelliivveerryy aanndd RReettuurrnn AAiirr

DO NOT CONNECT DUCTWORK SO THAT A REVERSE
FLOW IS POSSIBLE.

UNDER NO CIRCUMSTANCES SHOULD THEWARM
AIR OUTLET OF THE ADD-ON FURNACE BE CONNEC-
TED TO THE COLD-AIR RETURN OF THE CENTRAL
FURNACE AS OVERHEATING CAN RESULT.
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Plenum /Warm Air Delivery and Return Air 33

Note:
It is important that the Oil, Gas or Electric furnace be operated periodically to ensure that they will opera-
te satisfactorily when needed.

CERTIFIED FOR INSTALLATIONWITH THE FOLLO-
WING DUCTWORK CONFIGURATION ONLY AS IN FI-
GURE 7.6.3 – 1 WHEN INSTALLED AS AN ADD-ON OR
SUPPLEMENTAL FURNACE.

Figure 7.6.3–1

Note:
Check flaps in Figure 7.6.3-1 must have end switches to only allow operation of the appropriate furnace
depending on position. See wiring example in section.
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34 Interconnecting of furnaces to prevent simultaneous firing

77..66..44 IInntteerrccoonnnneeccttiinngg ooff ffuurrnnaacceess ttoo pprreevveenntt ssiimmuullttaanneeoouuss ffiirriinngg
To prevent pellet-fired furnace operation when air flaps are in the "central furnace" position, the end switch
should close the AK input to the pellet-fired furnace. The AK connection point is at the FA / furnace
controller.

Connections 1 and 4 would be to the air flap end switch as above.
Closed contacts here prevent firing of the pellet-fired furnace.

Similarly, the start contact wiring (TT) of the oil, gas, electric furnace should be held open when the flaps are
in the pellet-fired furnace operation position.

Wiring from thermostat to be controlled by the air flap end switch as above.
Open contacts here prevent firing of the oil, gas, or electric furnace.

Note:
Use different contacts for the pellet-fired furnace and the gas, oil, or electric furnace to avoid control cir-
cuit damage.

77..66..55 CCoonnssttrruuccttiioonn MMaatteerriiaall ffoorr PPlleennuummss
The plenums installed to the furnaces shall be constructed of metal in accordance with NFPA 90B, 2-1.3.
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External de-ashing / automatic ash compaction system 35

88 External de-ashing / automatic ash compaction
system
We offer an automatic external de-ashing system.

1. Description of de-ashing system

2. How the de-ashing system works

3. Installating the de-ashing system

4. Emptying the de-ashing system

8.1 Description of de-ashing system
The de-ashing system compresses the ash and conveys it from the ash chamber into the ash box. The ash
box enables the ash to be easily disposed off without creating dust.

1 Turnstile with agitator, door plate and
mounting bolts

5
Ash container

2 Ash box with single-hand lever 6 Sub-assembly with extractor auger and
cable

3 Mounting frame 7 Extended nuts to secure the sub-assembly

4 Cable duct with mounting bolts 8 1 pack of bio-bags

Note:
All components for the de-ashing system are packaged in a separate box which is shipped together with
the Furnace. Open the box and check that all parts are available before starting work.
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36 Installing the de-ashing system

8.2 Installing the de-ashing system
We recommend installing the de-ashing system after the Furnace has been brought in, but before the Furna-
ce casing is fitted. The de-ashing system has to be installed before the burner casing is assembled.

Installation of the de-ashing system is divided into the following steps:

1. Bringing in and installing the de–ashing system on the base plate

2. Installing the de-ashing auger, fitting the sub-assembly and mounting the door plate

3. Installing the burner side casing with cut-out and electrical connection

4. Assembling the pellet Furnace and activating the ash box

88..22..11 BBrriinnggiinngg iinn aanndd iinnssttaalllliinngg ddee––aasshhiinngg ssyysstteemm oonn tthhee bbaassee ppllaattee

Note:
5: Replace the screw with the base in a horizontal position.
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Installing the ash auger, fitting the sub-assembly and mounting the door plate 37

88..22..22 IInnssttaalllliinngg tthhee aasshh aauuggeerr,, ffiittttiinngg tthhee ssuubb--aasssseemmbbllyy aanndd mmoouunnttiinngg tthhee ddoooorr ppllaattee

Note:
Do not tighten the screws firmly (picture 7). Tighten the screws firmly only after working step in picture 11.
The ash auger engage with the gear must be so that the agitator moves freely.
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38 Assembling the pellet Furnace and activating the ash box

88..22..33 AAsssseemmbblliinngg tthhee ppeelllleett FFuurrnnaaccee aanndd aaccttiivvaattiinngg tthhee aasshh bbooxx

Note:
Refer to the section on bringing the pellet Furnace into the Furnace room for detailed instructions on as-
sembling the hopper, burner and casing components.

Activating the ash box

1. Switch the Furnace ON

2. In the menu Furnace, after entering the code, you can activate the function Ashbox.

3. Set up the number fromOff toOn

4. Ash box is now active
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Connecting to the power supply 39

99 Connecting to the power supply

9.1 Plugs on the Furnace control unit
The designation of the plugs must correspond with the labeling of plug-in positions.

Designation of plug-in position Voltage Name of sensors, motors and pumps

X1A 3 2 GND 1 24 Volt Operating display

X1B 3 2 GND 1 24 Volt Not used

X2 5 4 24 Volt Power supply display

R1 46 45 24 Volt Not used

R2 44 43 24 Volt Not used

AF 42 41 24 Volt Not used

KF 8 9 24 Volt Temperature sensor supply air / exhaust air

UP 2 3 4 24 Volt Negative draft measuring

AE2 5 6 7 24 Volt Level detection system (optional)

AE1 10 9 8 24 Volt Not used

FRT 12 13 24 Volt Combustion chamber temperature sensor

RGF 14 15 24 Volt Flue gas temperature sensor (optional)

PWM 16 17 24 Volt PWM for speed controlled high-efficiency pump

Analog IN 18 19 24 Volt Not used

BR1 7 8 24 Volt Burner / "cold start" contact

AK 11 12 24 Volt Existing boiler (optional)

ESAV 32 33 34 24 Volt Ash box RPM feedback

DE 1 37 36 35 24 Volt Not used

DE 2 40 39 38 24 Volt Not used

KAPZW 26 25 24 24 Volt Capacitive sensor – hopper

KAPRA 5 4 3 24 Volt Not used

BSK 6 5 4 3 2 1 24 Volt Ball valve / Flame return gate

X21 PE L N 230 Volt Power supply

VAK 56 PE 55 230 Volt Vacuum turbine

ZUEND N PE 22 230 Volt Ignition

AV 52 PE 51 230 Volt Motor ashbox

RES 2 54 PE 53 230 Volt Not used

MA 48 PE 47 230 Volt Not used

RM 15 PE N 230 Volt Motor for Furnace flame tube cleaning device

SM 19 20 230 Volt Relay fault signal (optional)

SZ 17 PE N 230 Volt Flue gas fan

UW 13 PE N 230 Volt Fan

STB 17 PE 19 230 Volt Safety temperature / Over-temp sensor

NOT 41 43 230 Volt Emergency stop heating

RA N PE 14 15 16 230 Volt Fuel transport system
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40 Plugs on the Furnace control unit

RES1 50 PE 49 230 Volt Not used

ZW N PE 26 25 24 230 Volt Not used

ES 1 2 3 N PE 6 230 Volt Burner motor

LUFT N PE 11 230 Volt Burner fan

For supply connections to the Furnace use 14 AWG or
larger wires acceptable for at least 75° C.
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Cable routing 41

9.2 Cable routing
Reroute cables after dismantling the casing or other system components.

RRiisskk ooff eelleeccttrriicc sshhoocckk
Switch off the system before performing work on the
Furnace.

Note the following points to ensure the cables are routed securely:

Cables must not be routed:

• over moving parts

• over hot parts

• over sharp edges

Cables must be:

• routed in the cable ducts provided

• through cable leadthroughs

• tied together

• secured with cable ties at the points provided

• Power cables must be routed in the right-hand duct and sensor cables must be routed in the left-hand
duct.

RRiisskk ooff eelleeccttrriicc sshhoocckk
Check cables for damage..
Replace any cables that are damaged.

DDaammaaggee ttoo tthhee FFuurrnnaaccee ccoonnttrroolllleerr
Before fitting the casing components, make sure that all
cables are connected to the correct points on the con-
troller! Failure to do so can lead to damage to the con-
troller, and such damage is not covered by warranty!
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44 Wiring diagrams

9.3 Wiring diagrams
The wiring diagrams for the Furnace control unit provide detailed technical information for electricians.

EElleeccttrriicc sshhoocckk
Isolate the entire heating system from the power supply
before starting work on the pellet Furnace.
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48 Fuses - Furnace controller

9.4 Fuses - Furnace controller
The control unit is protected against short circuits by fuses which are in the control panel (under the front
Furnace panel). There are also fuses in the terminal box at the rear of the Furnace. At the rear panel, there are
4 fuses. Two 6.3 amp for outputs there, and two 10 amp also for the main controller.

DDaammaaggee ooff pprrooppeerrttyy
Should it become necessary to replace a fuse, it is criti-
cally important to replace the fuse only with a fuse ha-
ving the same exact ratings.

1 F1: Fuse T8A

2 F2: Fuse T10A

9.5 Operating the AutoPellet
The operation of the system is described in themanual for the End User.
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Starting up for the first time 49

1100 Starting up for the first time
After bringing in the Furnace, connecting up the hydronics and power supply, the unit can be started up for
the first time.

AAiirr ttiigghhtt pprrooppeerrttyy ooff ccoommbbuussttiioonn cchhaammbbeerr
To ensure correct combustion and overall operation, all
fittings to the combustion chamber must be correctly
assembled to be completely air-tight.

Note:
The Furnace may only be commissioned (first start-up) by an authorized installer.

Before starting up the pellet Furnace, the following settings must be made in the sequence specified below:

1. Adjust power rating

2. Settings in the Furnace control unit

3. Output test - test all motors

4. Start the pellet Furnace

Use the checklist enclosed to document the start-up procedure.

PPrrooppeerrttyy ddaammaaggee
The allowable limits of temperature for the controller on
the furnace are 40° F to 122° F. It is therefore necessary
that the furnace room be no hotter than 90° F to avoid
damage to the controller!
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50 Malfunctions

1111 Malfunctions

11.1 Malfunctions - what to do
Follow the sequence described for handling malfunctions.

• The heating system switches off automatically if a malfunction occurs.

• The control unit display shows a malfunction alarm text.

• You have to rectify the cause of the malfunction.

• After rectifying the malfunction, you have to reset the fault text by pressing before starting the hea-
ting system again.

11.2 Fault texts
The fault text displayed on the screen provides information on the type, time and status of the malfunction as
well as help for troubleshooting.

The menu itemmalfunction saves errors as long as they are not solved.
The chronological order of the errors helps to find the reason of the malfunction.

There are 3 different status of Malfunction messages

1. C – New fault: when the fault occurs

2. G – Rectified fault: when the fault has been rectified

3. Q – Reset fault: when the fault has been reset by pressing

In the menu point information, all malfunctions are listetd chronological.
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11.3 Malfunction report
This is a list of all malfunction reports on the display.

Code Display Input / Output Affected element Solution
table

4005 BUS HCR 1 X1A or X1B

BUS–Network
RS485

13.3

4006 BUS PE 1 X1A or X1B

4007 BUS Remote 1 X1A or X1B

4015 BUS Remote Touch 1 X1A or X1B

4016 BUS Master X1A or X1B

4021 BUS Radio Remote 1 X1A or X1B

5000 PE1 Reserve sensor1 BS R1 Furnace Controller 13.1a

5001 PE1 Reserve sensor1 SC R1 Furnace Controller 13.1b

5002 PE1 Reserve sensor2 BS R2 Furnace Controller 13.1a

5003 PE1 Reserve sensor2 SC R2 Furnace Controller 13.1b

5004 PE1 Outside sensor BS AF Furnace Controller 13.1a

5005 PE1 Outside sensor SC AF Furnace Controller 13.1b

5006 PE1 Furnace sensor BS KF Furnace Controller 13.1a

5007 PE1 Furnace sensor SC KF Furnace Controller 13.1b

5008 PE1 Fluegas sensor BS RGF

Furnace Controller 13.4

5009 PE1 Fluegas sensor SC RGF

5010 PE1 Combustion sensor
BS

FRT

5011 PE1 Combustion sensor
SC

FRT

5012 PE1 Underpressure box
BS

UP
Furnace Controller 13.5

5013 PE1 Underpressure box
SC

UP

5014 PE1 Analog input1 BS AE1

Furnace Controller 13.6
5015 PE1 Analog input1 SC AE1

5016 PE1 Analog input2 BS AE2

5017 PE1 Analog input2 SC AE2

5018 PE1 Motor turbine VAK Furnace Controller 13.7

5019 PE1 Ignition ZUEND Furnace Controller 13.8

5020 PE1 Motor ashbox AV Furnace Controller 13.9

5021 PE1 Motor res 1 RES1 Furnace Controller 13.10

5022 PE1 Magnetic valve MA
Furnace Controller 13.8

5023 PE1 Motor cleaning RM

5024 PE1 Flue gas fan SZ
Furnace Controller 13.9

5025 PE1 Cirkulationspump UW

5026 PE1 Motor ext auger1 RA Furnace Controller 13.11

5027 PE1 Motor ext auger2 ZW Furnace Controller 13.9
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Code Display Input / Output Affected element Solution
table

5028 PE1 Motor between RES1 Furnace Controller 13.12

5029 PE1 Motor Furnace
auger ES

Furnace Controller 13.9

5030 PE1 Combustion Fan LUFT

5032 PE1 Emergency stop NOT
Furnace Controller 13.13

5033 PE1 Max temp sensor STB

5034 PE1 Ignition fault
generic Furnace Controller 13.14

5036 PE1 Low flame temp

5038 PE1 Firedamper open BSK 1 2

Furnace Controller 13.155039 PE1 Firedamper closed BSK 3 4

5040 PE1 Firedamper end
switch

BSK 1 2 3 4

5041 PE1 Low underpressure UP, SZ, LUFT
Furnace Controller 13.5

5042 PE1 Low underpressure UP, SZ, LUFT

5043 PE1 Vacuum system KAPZW, RA Furnace Controller 13.16

5044 PE1 Ashbox full ESAV, AV Furnace Controller 13.17

5045 PE1 Ball lock DE1 Furnace Controller 13.18

5047 PE1 Burner Motor ES Furnace Controller 13.19

5048 PE1 Burner gas open-
circuit

RGF Furnace Controller 13.4
5049 PE1 Burner gas short-

circuit

5052 PE1 Container cover
open AK Furnace Controller 13.20

5053 PE1 ash warning ESAV, AV Furnace Controller 13.17

5054 PE1 pellets warning AE1 Furnace Controller 13.21
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13.2 Collektor sensor (Fault 1010, 2010, 3010)

Display: [1010] Collektor BC

Description: Collector sensor fracture, measuring circuit of collector sensor (X15) is open

Cause and Remedy: Sensor not connected ► Check and correct wiring

Sensor defect ► Measure sensor (approx. 1,1kΩ at 77 °F), re-
place if required

Sensor cable defect ► Replace sensor

Display: [2010] Collektor SC

Description: Measuring circuit of collector sensor (X15) is shorted out

Cause and Remedy: Sensor defect ► Measure sensor (approx. 1,1kΩ at 77 °F), re-
place if required

Sensor cable defect ► Replace sensor

Display: [3010] Collektor

Description: Other fault at input X15

Cause and Remedy: Sensor defect ► Replace sensor

Sensor cable defect ► Replace sensor

Input on heating controller
defect

► Replace input on heating controller
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13.3 Bus (Fault 4005, 4006, 4007, 4015, 4016)

Display: [4005] BUS HCR

Description: Time-Out of BUS-connection from touch operating device to heating
controller

Cause and Remedy: Wrong cable connection ► Check cable connection

No power supply available ► Connect heating controller to BUS

Fuse in heating controller
defect

► Replace fuse

Display: [4006] BUS PE

Description: Time-Out of BUS-connection from touch operating device to Furnace
controller

Cause and Remedy: Wrong cable connection ► Check cable connection

No power supply available ► Connect heating controller to power supply
(X21)

Fuse in heating F2 defect ► Replace fuse F2

Display: [4007] BUS Remote

Description: Time-Out of BUS-connection of remote control

Cause and Remedy: Wrong cable connection ► Check cable connection

Remote controll defect ► Replace remote controll

Display: [4015] BUS Remote Touch

Description: Time-Out of BUS-Connection from remote controll to Touch operating device

Cause and Remedy: Wrong cable connection ► Check cable connection

Wrong softwareversion ► Check version of software

Display: [4016] BUS Master

Description: Missing BUS connection to master-operating device

Cause and Remedy: Wrong cable connection ► Check cable connection

13.4 Combustion chamber sensor (Fault 5010, 5011, 5048, 5049)

Display: [5010] PE Combustion sensor BS

Description: Combustion chamber sensor fracture, measuring circuit from combustion
chamber sensor is open – Input FRT

Cause and Remedy: Sensor not connected ► Connect sensor at input

Sensor defect ► Measure sensor (approx. 5 mV at 257 °F) re-
place if required

Sensor cable defect ► Replace sensor

Sensor temperature too
high

► Sensor temperature above measuring range
(2012 °F)

Display: [5011] PE Combustion sensor SC
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Description: Combustion chamber sensor short circuit, measuring circuit from combustion
chamber sensor short circuit – Input FRT

Cause and Remedy: Sensor defect ► Measure sensor (approx. 5 mV at 257 °F) re-
place if required

Sensor cable defect ► Replace sensor

Sensor temperature too
low

► Sensor temperature below measuring range
(14 °F)

Sensor polarity reversed ► Change sensor connection + and –

13.5 Underpressure box (Fault 5012, 5013, 5041, 5042)

Display: [5012] PE Underpressure box BS

Description: Negative draft input open, measuring circuit from negative draft measure-
ment open – Input UP

Cause and Remedy: Signal incorrect ► Check poarity and signal (0-10V)

Signal cable defect ► Replace sensor

No signal ► Replace underpressure box

Combustion chamber leak ► Check total closure of Furnace door
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Display: [5013] PE Underpressure box SC

Description: Negative draft input short-circuit, measuring circuit from negative draft mea-
surement is shorted out – Input UP

Cause and Remedy: Signal incorrect ► Check poarity and signal (0-10V)

Signal cable defect ► Replace sensor

Signal too high ► Signal above 10V

Display: [5041] [5042] PE Low underpressure

Description: Negative draft pressure in Furnace is not achieved [5041] or is too high
[5042] – Exit LUFT (SMART + Condens) / Output SZ (PE+PEK)

Cause and Remedy: Negative draft tube
disconnected

► Connect up negative draft tube

Negative draft does not
change

► Check negative draft tube for leaks.
Check flue gas tube for blockage.

Negative draft pressure
too low

► Close Furnace door, check tube to negative
draft sensor, check whether Furnace flue
gas outlet is clear, check whether condensa-
tion heat exchanger is clear. Make sure flue
gas fan is running.

Negative draft pressure
too high

► Check induced draft blower

13.6 Analog input (Fault 5014, 5015, 5016, 5017)

Display: [5014] / [5016] PE Analog input 1/2 BS

Description: Analog input 1/ 2 sensor fracture, measuring circuit of Analog input sensor
open – Output AE1 / AE2

Cause and Remedy: Signal incorrect ► Check poarity and signal (0-10V)

Signal cable defect ► Replace sensor

Level detection system ac-
tivated (valid for AE2)

► Check settings

Display: [5015] / [5017] PE Analog input 1 /2 SC

Description: Analog input 1 / 2 sensor short circuit, measuring circuit of Analog input sen-
sor is shorted out – Input AE1/AE2

Cause and Remedy: Signal incorrect ► Check poarity and signal (0-10V)

Signal cable defect ► Replace sensor

Signal too high ► Signal above 10V
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13.7 Motor turbine (Fault 5018)

Display: [5018] PE Motor Turbine

Description: Vaccuum turbine not running (Exit VAK)

Cause and Remedy: Motor unplugged ► Plug in motor, check cable connections

Motor defect ► Replace motor

Fuse F1, suction circuit
board defective

► Replace fuse

13.8 Output 230V (Fault 5019, 5022, 5023)

Display: [5019] PE Ignition
[5022] PE Magnetic valve
[5023] PE Motor cleaning

Description: No function of output ZUEND (Ignition)/MA (Magnetic valve)/ RM (Motor
cleaning)

Cause and Remedy: Output unplugged ► Connect plug, check cable wiring

Current value above the
maximal Limit

► Check limits

Current value under the
minimal Limit

► Check limits

13.9 Output 230V-2 (Fault 5020, 5024, 5025, 5027, 5029, 5030)

Display: [5020] PE Motor ashbox (Output AV)
[5024] PE Flue gas fan (Output SZ)
[5025] PE Cirkulationspump (Output UW)
[5027] PE Motor ext auger2 (Output RES2)
[5029] PE Motor Furnace auger (Output ES)
[5030] PE Combustion Fan (Output LUFT)

Description: No function of the respective motor/pump/fan

Cause and Remedy: Motor/pump/fan
unplugged

► Connect plug, check cable wiring

Motor/pump/fan defect ► Replace motor/pump/fan

13.10 Zwischenbehälter leer - Motor res 1 (Fault 5021)

Display: [5021] PE Hopper empty / Motor RES1 (for 36-56 kW, Pellematic Condens
or PEB)

Description: No function of PE motor res 1

Cause and Remedy: Motor unplugged ► Plug in motor, check cable connections

Motor defect ► Replace motor

No pellets available ► Refill storage-Room / supply tank
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13.11 Motor extraction auger 1 - RA (Fault 5026)

Display: [5026] Motor ext auger1

Description: Storage room auger 1 motor defect – Output RA

Cause and Remedy: Motor unplugged ► Plug in motor, check cable connections

motor is jammed ► Remove pellets and dust from auger and
make sure auger rotates freely

Motor defect ► Replace motor

Thermic contact triggered ► Let motor cool down

Motor not running ► Check thermic contact

13.12 Hopper motor (Fault 5028)

Display: [5028] Hopper motor

Description: Hopper suction fan fault. Output ZW.

Cause and Remedy: Motor unplugged ► Plug in motor, check cable connections

Motor defect ► Replace motor

13.13 Emergeny OFF/ Safety temperature (Fault 5032, 5033)

Display: [5032] Emergeny OFF – NOT AUS

Description: Emergency OFF has been actuated – Input NOT-AUS

Cause and Remedy: Emergency OFF
unplugged

► Connect up Emergency OFF and check cab-
le connections

Emergency OFF button
has been pressed

► Reset Emergency OFF switch

Emergency OFF defect ► Replace Emergency OFF switch

Display: [5033] Safety temperature - STB

Description: Safety temperature limiter has tripped – Input STB

Cause and Remedy: Safety temperature limiter
unplugged

► Connect up safety temperature limiter and
check cable connections

Safety temperature limiter
has tripped

► Let Furnace cool down and reset safety
temperature limiter

Safety temperature limiter
defect

► Replace safety temperature limiter

A 230V Output is defect ► Check 230V Outputs

13.14 Temperature Combustion chamber sensor/Flue gas sensor (Fault 5034, 5036)

Display: [5034] PE Ignition fault / Pellets available?

Description: Minimum temperature Combustion chamber sensor/Flue gas sensor not rea-
ched durring the ignition phase

Cause and Remedy: No pellets available ► Fill up with pellets

Ignition electrode defect ► Check ignition electrode (approx. 200Ω) re-
place if required

Ignition nozzle blocked ► Clean burner plate and ignition tube
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Not enough draught ► Check ventilation flap, funktion radial fan,
draught free

Flue gas sensor or flamm-
roomtemperature-sensor
soiled

► Check Flue gas sensor or flammroom-tem-
perature-sensor

Display: [5036] PE Flame supervision fault

Description: Flame supervision fault, minimum flue gas temperature not reached during
heating up at full power – Input FRT

Cause and Remedy: No pellets available ► Fill up with pellets

13.15 Flame return gate BSK (5038, 5039, 5040)

Display: [5038] PE Flame return gate open

Description: Flame return gate open fault (BSK - 1 2)

Cause and Remedy: Flame return gate
unplugged

► Connect up flame return gate and check
cable connections

Flame return gate does
not reach OPEN limit
switch

► Check ball valve to see if it is jammed

No signal although open ► Check cables and flame return gate

Display: [5039] PE Flame return gate closed

Description: Flame return gate open fault

Cause and Remedy: Flame return gate
unplugged

► Connect up flame return gate and check
cable connections

Flame return gate does
not reach CLOSE limit
switch

► Check whether ball valve is jammed, check
ball valve throughway to see if foreign ob-
jects are preventing it from closing

No signal although closed ► Check cables and flame return gate

Display: [5040] PE Flame return gate limit switch

Description: Both flame return gate limit switches (BSK 1-2 and BSK 3-4) are closed at the
same time

Cause and Remedy: Both limit switches
activated

► Check flame return gate, check cables,
check connectors

13.16 Suction system (Fault 5043)

Display: Suction system

Description: Hopper cannot be filled up even after 3 suction cycles

Cause and Remedy: Storage room empty ► Fill up with pellets

Extraction system is
blocked

► Clear extraction system

Extraction system not con-
veying pellets

► Pellet bridge - destroy bridge and make sure
material flows properly
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Suction fan unplugged ► Connect up suction fan

Storage room auger motor
unplugged

► Connect up storage roommotor

13.17 Ashbox full (Fault 5044) – AshWarning (Fault 5053)

Display: [5044] PE Ashbox full

Description: Moter doesn’t reach the normal speed after 3 attempts.

Display: [5053] PE AshWarning

Description: Ash-box nearly full

Cause and Remedy: Ash-box full ► Clear ash-box

Ash-box not completely
closed

► Close ash-box

End-switch defect ► Replace end-switch

13.18 Ball lock (Smart and Condens only – Fault 5045)

Display: [5045] PE Ball lock – Smart and Condens only

Description: No pellets detected from capacitive sensor (KAP RA)

Cause and Remedy: Pellet reserves depleted ► Refill storage-Room / supply tank

Capacitve sensor RA
defect

► Replace Capacitve sensor RA

13.21 Pellets Warning (Fault 5054)

Display: [5054] PE 1 Pellets Warning

Description: Measured pellets capacity (AE2) is below the threshold

Cause and Remedy: Pellets nearly empty or
empty

► Fill up with pellets

Sensor unpuged (AE2) ► Connect plug

Parameter set incorrectly ► Check settings in menu Level detection sys-
tem (protected access)
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1122 Appendix

12.1 Checklist for checking the heating system
The checklist is intended to help authorised specialists perform and document a comprehensive check on the
heating system.

Name and adress of the customer Heating device

Name: Type of Furnace:

Street: Rated power:

Place: Year of build:

Name and adress of installer Manufacturer`s serial number:

Name: Type of accumulator:

Street: Solar device:

Place:

DDaammaaggee ttoo pprrooppeerrttyy
Use the checklist to check the heating system before
starting up for the first time.

CHECKLIST Yes Comment

Textile tank

Textile tank Are the tie members installed?

Are all legs straightened vertical?

Delivery unit
Is the slot for the emercency gate valve closed with an ad-
hesive tape?

Filling coupling Are the filling couplings correctly installed?

Are the plugs at the filling couplings?

Are the safety labels placed? (Caution – Switch off the hea-
ting systembefore entering)

Are the couplings correctly grounded?

Ventilation
Is the storage room / building properly ventilated with mini-
mum 27 square inches to the outside?

Caution label
Is the label "Wood pellets storage room" placed on the door
to the storage room?

Vibration plate
Check the electrical connection of the vibration motor and
the capacitive sensor

Pellet Furnace

Burner plate Is the screw fixing the burner plate, tightened?

Flame tube Is the flame tube placed correctly?

Combustion cham-
ber cover

Are the adjusting screws for the increasing of the flue gas
temperature adjusted correctly?

Flue gas connection
Is a chimney draft regulator, barometric damper
implemented?
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Make-up air /
ventilation Does the Furnace room have required make-up air?

Nameplate Is the nameplate placed on the Furnace?

Electric installation and regulation

Power supply Check the electrical connection? (terminal box)

Check the ratings of the fuses.

Settings-Furnace
control unit

Are the settings of the Furnace control unit according to
the installation manual?

Temperature sensor
supply air / exhaust
air Securing location and connection

Safety systems

Fire protection - ball
valve

Check the function?

Safety temp. sensor
Check the installation and explain the function.
Securing location and connection

Negativ draft control Check the function.

Emergency stop
switch Is there an emergency stop switch?

Fire extinguisher Is there a fire extinguisher?

Instruction

Heating-up
Explanation of functions, malfunctions and maintenance to
the customer.

Operating manual
Explanation of the operating and maintenance regulations
to the customer.

Maintenance
contract Notice to the legal regulations;

Date:______________________________________

Signature authorizied installer: Signature customer:

________________________________________ ________________________________________

The customer confirmes that the installer has shown how to operate the Furnace, empty the ash box
and how to tell if the storage room or FleXILO is requiring more pellets as well as the need to empty
the storage unit yearly.
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12.2 Parts list
1122..22..11 FFuurrnnaaccee 1100--3322

1 109760 9 1039449 17 101669

2 110280 10 110233 18 101665

3 103235 11 110688 19 103098

4 109785 12 109708 20 107217

5 107272 13 109775 21 109778

6 109748 14 110706

7 106684 15 105833

8 103930 16 110682
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B0030 / B0030 BRE

1 121041 19 121196 37 B148

2 121058 20 B172 38 121082

3 B150 21 121197 39 B152

4 121039 22 121023 40 B144

5 121038 23 B131 41 B132

6 121011 24 121041 42 E1413E

7 121195 25 121037 43 B226E

8 121051 26 121079 44 121284

9 B179 27 E1030 / E1002-1 45 121034 / 121082

10 121082 / 121037 28 121166 46 121034 /121037 / 121082

11 B129P 29 121039 47 B181

12 121075 30 121038 48 E1204 / E 1304

13 121193 31 B113 49 B182

14 121194 32 E1004 50 B183

15 121192 33 B105 51 B184

16 121010 34 E1005 52 B197

17 121083 / 121029 35 B202 53 B202

18 121039 / 121038 36 121041
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041886 – Hopper

1 E1138 5 041071 11 041868

2 121114 6 121122 12 121250

2a SZB 7 E1368 13 121253

3 121010 9 E1205

4 041070 10 041869

PEASCHRE Ashbox

1 PE442 2b PE439 4 PE453

2a PE440 3 PE373 5 PE462
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12.3 Technical data
Furnace – Type

Furnace-rated
power

BTU/hr

kW

Furnace-partial
load

BTU/hr

kW

Measurements

Width - total (B) Inch
mm

Width - Furnace
(C)

Inch
mm

Height - Furnace
(H)

Inch
mm

Height - vacuum
system execu-
tion (D)

Inch
mm

Height - filling
unit (F)

Inch
mm

Depth - Furnace
(T)

Inch
mm

Depth - burner
casing (V)

Inch
mm

Flow/return -
dimensions

Inch

Flow/return -
height of con-
nection (A)

Inch
mm

Flue size -
diameter

Inch
mm

Flue - height of
connection (E)

Inch
mm

Overall Weight Lb

kg

Furnace Body
Weight

Lb

kg

Efficiency rated
power

%

Efficiency partial
power

%

Flue gas area

Fire vault
temperature

°F

°C

Fire vault
pressure

InchWC

mbar
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Furnace – Type

Flue gas tempe-
rature rated
power (Flue gas
temperature can
be adjusted)

°F

°C

Flue gas tempe-
rature partial
load (Flue gas
temperature can
be adjusted)

°F

°C

Flue gas inertia
current rated
power

Lb/hr

kg/h

Flue gas inertia
current partial
load

Lb/hr

kg/h

Flue gas volume
rated power

Cft/hr

m³/h

Flue gas volume
partial load at
flue gas
temperature

Cft/hr

m³/h

Chimney
diameter

according to chimney calculation

Chimney
construction

steel or ceramic lined, withstand humidity

Electrical
connection

USA and
Canada

208 to 240 VAC, single phase, 60 Hz, 15 amp dedicated circuit.

Fuel USA According to PFI Premium Standards or EnPlus -A1 pellets

Europe According to EN14961–2 Standards (A1 Class)

Colorific value BTU/lbs

MJ/kg

Bulk density Lb/cft

kg/m³

Water content Mass%

Ash content Mass%

Lenght Inch
mm

Diameter Inch
mm

Fine material Mass%

Mass%

Ash melting
point

°F

°C

Contents USA untreated wood

Europe stemwood or chemically untreated wood
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Furnace – Type

Components

Internal ash pan
volume

Gal

lb

External ash box
volume

Gal

lb

Main Drive W 40

Drive Motor W 250/370

Suction Turbine W 1200

Combustion Air
Blower

W 83

Suction Fan
Blower

W 32

Electrical
Ignition

W 250

Cleaning Motor W 40

Motor External
Ash Box

W 40

Fire protection
motor

W 5

The data are values of the test measurement and can vary from locally measured values

WB Federal Institute of Agricultural EngineeringWieselburg
Address: A-3250Wieselburg, Rottenhauserstraße 1; Tel.: +43-7416-52175-0

Note:
Test reports are available
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12.4 Pellet Furnace cautionary markings
Labeling 60x30

Labeling 99x34
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Labeling 105x74
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Dear Customer 5

11 Dear Customer
Maine Energy Systems specializes in wood pellet heating, our company enjoys an exclusive license from
ÖkoFEN to manufacture AutoPellet Air here in the USA. We represent expertise, innovation and quality. We
are delighted that you have decided to purchase our product.

• This instruction manual is intended to help you operate the product safely, properly and economically.

• Please read this instruction manual completely and take note of the safety warnings.

• Keep all documentation supplied with this unit in a safe place for future reference.
Please pass on the documentation to the new user if you decide to part with the unit at a later date.

• Installation and first start up must be carried out by an installer certified by Maine Energy Systems.

• Please contact your authorised dealer if you have any questions.

We place great importance on the development of new products. Our R&D department continues to
question accepted solutions and works continually on new improvements. That is how we maintain our
technological lead. We have already received several awards for our products in Austria and abroad.
Our products fulfil European and USA requirements regarding quality, efficiency and emissions.
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6 Use only for the purpose intended

22 Use only for the purpose intended
The pellet furnace is designed heat air to provide heat for buildings. It is not permissible to use the furnace for
any other purpose.

The pellet furnace fulfils the requirements of UL 391-2010 and CSA B366.1–2011.
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Types of safety warning sign 7

33 Types of safety warning sign
The warning signs use the following symbols and text.

Types of safety warning sign

1. Risk of injury

2. Consequences of risk

3. Avoiding risk

1. Risk of injury:

Danger - indicates a situation that could lead to death or life-
threatning injury.

Warning - indicates a situation that could lead life-threatning or
serious injury.

Caution - indicates a situation that could lead to injury.

Note - indicates a situation that could lead to property damage.

2. Consequences of risk

Effects and consequences resulting from incorrect operation.

3. Avoiding risk

Observing safety instructions ensures that the heating system is
operated safely.
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8 Warnings and safety instructions

44 Warnings and safety instructions
Observing safety instructions ensures that the heating system is operated safely.

4.1 Basic safety instructions
• Never get yourself into danger; give your own safety the utmost priority.

• Keep children away from the Furnace room and storage room.

• Observe all safety warnings on the Furnace and in this user manual.

• Observe all instructions relating to maintenance, servicing and cleaning.

• Never make any changes to the heating system or flue gas system.

• Never close or remove safety valves.

4.2 Warning signs

RRiisskk ooff ppooiissoonniinngg
Make sure that the pellet Furnace is supplied with suffi-
cient combustion air.
The openings in the combustion air inlet must never be
partially or completely closed.
Ventilation systems, central vacuum cleaning systems,
extractor fans, air conditioning systems, flue gas blo-
wers, dryers, fuel storage ventilation fans or similar
equipment must never be allowed to draw air from the
Furnace room and cause a drop in pressure.
The Furnace must be connected tight to the chimney
using a flue gas tube.
Clean the chimney and the flue gas tube at regular
intervals.
The Furnace room and pellet storage roommust be suf-
ficiently supplied with air and ventilated.
Before entering the storage room it must be ventilated
with sufficient air and the heating system switched off

RRiisskk ooff eelleeccttrriicc sshhoocckk
Always disconnect / de-energize the power supply be-
fore working on the Furnace.

RRiisskk ooff eexxpplloossiioonn
DO NOT BURN GARBAGE, GASOLINE, NAPHTHA, EN-
GINE OIL, OR OTHER INAPPROPRIATE MATERIALS.
DO NOT USE CHEMICALS OR FLUIDS TO START THE
FIRE.
Switch off the heating system before filling the storage
room.
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Warning signs 9

RRiisskk ooff ffiirree
Do not store any flammable materials in the Furnace
room.
Do not hang out any washing in the Furnace room.
Do not operate with fuel loading or ash removal doors
open.

RRiisskk ooff bbuurrnnss
Do not touch the flue gas connector or flue gas pipe.
Do not reach into the ash chamber.
Use gloves to empty ash box if Furnace not equipped
with automatic ash compression
Do not clean the Furnace until it has been allowed to
cool down.

HHOOTT SSUURRFFAACCEESS
Keep children away.
Do not touch during operation.
Do not operate if maximum draft as listed on Furnace
nameplate is exceeded.
Doing so can allow non-controlled combustion.

RRiisskk ooff ccuutt iinnjjuurriieess dduuee ttoo sshhaarrpp eeddggeess..
Use gloves for performing all work on the Furnace.

DDaammaaggee ttoo pprrooppeerrttyy
The pellet Furnace is suitable only for pellets which
comply with PFI premium or EnPlus -A1 pellets specifi-
cations. The use of any other fuel voids your warranty
and can cause damage to the pellet Furnace and
chimney.

DDaammaaggee ttoo pprrooppeerrttyy
Do not use the heating system if it, or any of its compo-
nents, come into contact with water.
If water damage occurs, check the heating system and
replace damaged parts.

All cover plates, enclosures, and guards must be main-
tained in place at all times, except during maintenance
and servicing.
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10 What to do in an emergency

4.3What to do in an emergency

RRiisskk ttoo lliiffee
Never get yourself into danger; give your own safety
the utmost priority.

What to do in the event of a fire
• Switch off the heating system.

• Call your local fire department and or 911.

• Use approved fire extinguishers (fire protection class ABC).

What to do if you smell smoke
• Switch off the heating system.

• Close the doors leading to living areas.

• Ventilate the central heating room.
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Prerequisites for installing a pellet Furnace 11

55 Prerequisites for installing a pellet Furnace
You must fulfil the following conditions before operating a fully automatic pellet Furnace.

5.1 Guidelines and standards for installing a pellet Furnace
Overview of standards and guidelines applying to the installation of a pellet Furnace.

Check whether you need to obtain planning permission or approval from the authorities for installing a new
heating system or changing your existing system. Installation must meet all requirements for pellet fired hea-
ting systems in your specific location.

All equipment shall be installed in accordance with the instructions of the manufacturer and in a manner ac-
ceptable to the authority having jurisdiction by experienced personnel. When required by the authority ha-
ving jurisdiction, such personnel shall be licensed to perform this service.
In Canada, the installation of the solid fuel furnace shall comply with the applicable requirements of CSA
B365, and if changes are made to the installation of the oil furnace, these shall comply with CSA B139.
If changes are made to an electric furnace during the installation, the changes shall comply with the Canadian
Electric Code. Part 1.

5.2 Furnace room circulating air
The pellet Furnace is installed in the Furnace room.

1. Safety instructions for the Furnace room

RRiisskk ooff ffiirree
Do not store flammable materials or liquids in the vicini-
ty of the pellet Furnace.
Do not permit unauthorised persons to enter the Furna-
ce room - Keep children away.
Do not operate with fuel loading or ash removal doors
open.

2. Air supply and ventilation of Furnace room

The Furnace roommust be fitted with air supply and ventilation openings (at least 31 inch²/200cm²).In
any case you must comply with the state and local regulations

3. Damage due to frost and humid air

The Furnace roommust be frost-proof to ensure trouble-free operation of the heating system. The tem-
perature of the Furnace roommust not fall below 37°F and must not exceed 90°F. The air humidity in the
Furnace roommust not exceed 70%.

4. Danger for animals

Make sure that household pets and other small animals cannot enter the Furnace room. Fit mesh over any
openings.

5. Flooding

If there is a risk of flooding, switch off the pellet Furnace and disconnect from the power supply before
water enters the Furnace room. You must have all components that come into contact with water re-
placed, before you start up the pellet Furnace again.
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12 Furnace room supply air

5.3 Furnace room supply air
The pellet Furnace is installed in the Furnace room.

1. Safety instructions for the Furnace room

RRiisskk ooff ffiirree
Do not store flammable materials or liquids in the vicini-
ty of the pellet Furnace.
Do not permit unauthorised persons to enter the Furna-
ce room - Keep children away.
Do not operate with fuel loading or ash removal doors
open.

2. Air supply and ventilation of Furnace room

The Furnace roommust be fitted with air supply and ventilation openings (at least 31 inch²/200cm²).In
any case you must comply with the state and local regulations

3. Combustion air supply

The pellet Furnace needs a supply of combustion air. The supply of combustion air can:

a. take place using one or more air supply and ventilation openings in total min. 31 inch².

b. The air must not be used directly from the outside without preheating (background: This could lead
to a condensation of the boiler.

Never operate the pellet Furnace if the air intake openings are partially or completely closed.

Contaminated combustion air can cause damage to the pellet Furnace. Never store of use cleaning deter-
gents containing chlorine, nitrobenzene or halogen in the roomwhere the heating system is installed, if
combustion air is drawn directly from the room. It is recommended that no washing or drying of laundry
is done in the Furnace room or where the Furnace may draw air from.

Do not hang out washing in the Furnace room.

Prevent dust from collecting at the combustion air intake to the pellet Furnace.

4. Damage due to frost and humid air

The Furnace roommust be frost-proof to ensure trouble-free operation of the heating system. The tem-
perature of the Furnace roommust not fall below 37°F and must not exceed 90°F. The air humidity in the
Furnace roommust not exceed 70%.

5. Danger for animals

Make sure that household pets and other small animals cannot enter the Furnace room. Fit mesh over any
openings.

6. Flooding

If there is a risk of flooding, switch off the pellet Furnace and disconnect from the power supply before
water enters the Furnace room. You must have all components that come into contact with water re-
placed, before you start up the pellet Furnace again.
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Flue gas system 13

5.4 Flue gas system
The flue gas system consists of a chimney and a flue gas tube. The flue gas tube connects the pellet heating
system to the chimney. The chimney leads the flue gas from the pellet heating system out into the open.

1. Design of the chimney

The dimensions and design of the chimney is very important. The chimney must be able to ensure suffici-
ent draft to safely draw away the flue gas regardless of the status of the Furnace. Low flue gas temperatu-
res can cause sooting and moisture damage on chimneys that are not insulated. For this reasonmoisture-
resistant chimneys (stainless steel or ceramic) should be used. An existing chimney that is not damp-re-
sistant needs to be rennovated before use. Follow guidelines below:

Furnace size Furnace

Flue gas tube diameter (at Furnace) inch/mm 6.3/160

Flue gas temp. / rated power °F

Flue gas temp. / partial load °F

Min. draft – full load/part load in/wc – 0.04 / – 0.02

Chimney size Min. Height

6in x 6in 17ft

7in x 7in 16ft

8in x 8in 16ft

6in round 19ft

7in round 17ft

Person(s) operating a pellet fired furnace is/are respon-
sible for operation in a manner that does not create a
public or private nuisance condition. The manufacturer's
distance and stack height recommendations and the re-
quirements in any applicable laws or other requirements
may not always be adequate to prevent nuisance condi-
tions due to terrain or other factors.

Recommended and UL-103HT approved chimney materials are:

a. Selkirk sure temp

b. Supervent (JSC)

c. Security chimneys (secure temp ASHT)

Use flue gas pipe from chimney to Furnace as required by your local code.

UUnnrreegguullaatteedd ccoommbbuussttiioonn
Please observe that combustion air openings and flue
pipes are not reduced in size or closed. Make end user
aware of these guidelines and their potential danger.
Clean the chimney and the flue gas tube at regular
intervals.
Check if the draft inducer is clean and in a good
condition.
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14 Flue gas system

2. Flue gas temperature

The flue gas temperatures are approximately the same for all AutoPellet Air covered in this manual.

The dewpoint of flue gas with wood pellets (max. 10% water content) is approx. 120°F.

It is possible to increase the flue gas temperature to prevent condensation inside the chimney and avoid
damage due to damp. Only authorised installers may increase the flue gas temperature.

Note:
The increase in flue gas temperature results in reduced efficiency and thus increases fuel
consumption.

3. Negative pressure of the chimney

The Furnace must be connected to a chimney or a vertical venting system that is capable of handling and
producing a negative breeching pressure of –0.4 “WC. Use a draft gauge to verify the indicated draft va-
lue, adjust barometric damper as required. Drill a small hole in the connection pipe at about 2in/ 50mm
from the Furnace flue outlet and use this hole as your measuring point.

Chimney draft

The suction effect of the chimney draft must extend all the way to the Furnace flue pipe connection. The
maximum flow rate that can be drawn through the chimney limits the maximum performance of the chim-
ney connection. The Furnace performance must be reduced if the chimney does not possess the necessa-
ry cross-section. This may only be performend by authorised personnel.

4. Power venter

AutoPellet Air are approved by the manufacturer for installation with the Field Con-
trols SWGAF power venter which is approved for wood pellet burning appliances.
Furnaces installed with SWGAF power venters must follow all manufacturer´s instal-
lations and must comply with all applicable codes from agencies having authority
over the installation.

5. Cleaning

Clean the flue gas tube and chimney regularly. Solid fuel burning appliances need to be cleaned frequent-
ly because soot, creosote, and ash may accumulate. The hotter the fire, the less creosote is deposited.
Cleaning intervals can vary in warm periods due to this and become more frequent.

RRiisskk ooff cchhiimmnneeyy ffiirree
Creosote-formation and need for removal:Low flue gas
temperature can cause creosote. Creosote can conden-
se in a relatively cool chimney. As a result, creosote resi-
due accumulates on the flue lining. If ignited, this
creosote will create an extremely hot fire. The chimney
and the chimney connector should be inspected at least
twice monthly during the heating season to determine if
a creosote buildup has occurred. If creosote has accu-
mulated it should be removed to reduce the risk of a
chimney fire.

OOxxiiddaattiioonn ooff cchhiimmnneeyy
Do not use metal brushes to clean chimneys made of
stainless steel.
Your state and local regulations must be observed.
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Safety systems 15

5.5 Safety systems
The following safety measures are the prerequisite for safe operation of your system.

Emergency stop switch

Every heating systemmust be able to be switched off with an Emergency Stop switch. The
Emergency Stop switch must be outside of the Furnace room.

Safety temperature sensor

The pellet Furnace is equipped with a safety temperature sensor. This is located on the pel-
let Furnace. If the Furnace temperature exceeds 230°F then the heating system switches
off.

5.6 Installation with an existing Furnace
AutoPellet Air Furnaces are not to be connected to a chimney flue serving another appliance. However, when
all State and local codes allow for the sharing of chimney flues, the AutoPellet Air Furnaces and another appli-
ance burning pellets or a different fuel can be operated simultaneously while connected to a single existing
chimney or flue gas system providing the following conditions are met:

• All state and local codes permit the specific installation

• All appliances are installed in accordance with the manufacturer’s installation specifications or if lacking
manufacturers specifications, the appliance in question is installed in a manner commonly recognized as
safe and correct for the application and circumstances

• The chimney or flue gas systemmust be able to handle the combustion products of either appliance and
both appliances when operated simultaneously

AAvvooiidd cclleeaarraannccee iissssuueess tthhaatt ccaann mmaakkee sseerrvviicciinngg ddiiffffiiccuulltt::
Be sure to follow suggested clearances when installing the Au-
toPellet Air Furnaces with an existing Furnace to be sure that
service and cleaning can be performed adequately.

AAvvooiidd ccooddee vviioollaattiioonnss::
When connecting to or with an existing Furnace , contact the au-
thority having jurisdiction to be sure the type of installation plan-
ned is allowed.
Document the type of Furnace that the AutoPellet Air Furnace is
connected to or with.
Pellet Furnace: Make and Model number:
____________________
Existing Furnace: Make and Model number:
_____________________

PPoossssiibbllee eessccaappee ooff fflluuee ggaass::
Do not connect this unit to a chimney flue serving another appli-
ance unless multiple appliances into a single flue is authorized by
all authorities having jurisdiction.
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16 Fuel

66 Fuel
Wood pellets are natural wood (dried sawdust or waste frommachining) that has been formed into pellets
under high pressure. They have a very low moisture content and very high calorific value. The manufacture of
wood pellets is regulated by European standard EN ISO 17225–2.

6.1 Specification for high quality pellets as PFI (Pellet Fuel Institut)
Calorific value min. 7200 BTU/lbs

Bulk density min. 40 Lb/cft

Water content max. 10%

Ash content max. 1.0%

Ash melting point at least 2192°F

Length max. 1.5 inch / 40 mm

Diameter 1/4” – 5/16” / 6 – 8mm

Fine material max. 0.5 %

Contents 100% untreated natural wood

TThhee ppeelllleett FFuurrnnaaccee iiss ssuuiittaabbllee oonnllyy ffoorr ppeelllleettss ooff nnaa--
ttuurraall wwoooodd tthhaatt ccoommppllyy wwiitthh PPFFII pprreemmiiuumm ssppeecciiffiiccaa--
ttiioonnss.. UUssiinngg nnoonn--ppeelllleettiisseedd ffuueellss oorr ppeelllleettss tthhaatt aarree
nnoott mmaannuuffaaccttuurreedd ffrroomm nnaattuurraall wwoooodd wwiillll lleeaadd ttoo tthhee
wwaarrrraannttyy bbeeccoommiinngg vvooiidd aanndd wwiillll ccaauussee ddaammaaggee ttoo
tthhee ppeelllleett FFuurrnnaaccee aanndd tthhee cchhiimmnneeyy..

NNeevveerr uussee ppeelllleettss tthhaatt ccoonnttaaiinn ttrreeaatteedd wwoooodd,, ccoolloo--
rreedd ppaappeerr pprroodduuccttss,, ccaarrddbbooaarrdd,,ssoollvveennttss,, ppllaassttiicc,,
ttrraasshh oorr ggaarrbbaaggee
Never burn trash, plastics, gasoline, solvents, naphtha,
household garbage, material treated with petroleum
products such as particleboard, railroad ties and press-
ure treated wood, leaves, paper products, cardboard.
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Storing the pellets 17

6.2 Storing the pellets
1. Pellets are to be stored in a place where they are kept dry all year.

2. Install a back-ventilated partition to prevent pellets from contacting damp walls, or use a fabric tank.

3. Refer to our planning hints for pellet storage rooms and warning signs.

4. Legislation in your country must be observed regarding building specifications for storage rooms.

5. ÖkoFEN also offers FleXILO fabric tanks for storing pellets.

6.3 Measures for the ventilation of storage rooms
To avoid any kind of danger through possible degassing of the pellets, make sure you obey the following
guidelines:

• The storage room has to be insulated towards the living area.

• The storage room has to be ventilated to the outdoors.

For further information please consult your expert adviser.
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18 The pellet Furnace

77 The pellet Furnace
The pellet Furnace is equipped with an automatic cleaning system and an ash box with ash compression
system. The installed programmable logic controller system enables fully automatic operation and highest
efficiency. We offer an optional automatic de-ashing system for the highest level of cleanliness and comfort.

AutoPellet Air types and power ratings

We offer the Pellet Furnace with the following power ratings:
Suction-feed systems: 58,000 to 95,000 BTU/hr

All sizes / outputs of the AutoPellet Air Furnace are available with external automatic ash compression
system.

Note:
Refer to the data plate for the power rating of your AutoPellet Air. The data plate is located on the
rear side of the AutoPellet Air. Here you will find the type designation, manufacturer's serial number
and year of build.

Key components of the AutoPellet Air

1 Furnace (heat exchanger)

2 Vac Hopper / Day tank

3 Burner

4 External automatic ash compression
system

5 Furnace controller

6 Additional parts hand filling

PE 604 USA_FA 1.0
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The pellet Furnace 19

1 Burner plate 9 Fire protection – ball valve

2 Fan 10 External ash box
(optional)

3 Flame tube 11 Burner fan

4 Heat exchanger 12 Burner auger

5 Flue gas fan 13 Electronic ignition

6 Combustion chamber
cover

14 De-ashing system
(optional)

7 Suction turbine 15 Ash chamber / Fire
chamber

8 Vac hopper / Day tank

Operating Manual AutoPellet Air Furnace 17 — 28
371
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7.1 Pellet suction system
The pellet suction system consists of a pellet line, an air line and a suction turbine. The suction turbine in the
hopper conveys pellets in the pellet line from the storage room or textile tank to the hopper.

Key components of pellet suction system

1 Pellet hose Hose from textile tank to the hopper.

2 Air hose Hosee from the suction turbine to the textile tank.

3 Suction turbine Located above the hopper underneath the AutoPellet Air burner casing.

4 Suction switch Located underneath the textile tank.

Pellet Furnace FleXILO textile tank

77..11..11 AAsssseemmbbllyy ooff tthhee vvaaccuuuummssyysstteemm
The pellet hose and the air hose are flexible spiral hoses made out of plastic. A copper braid avoids the static
loading of the spiral hose.

To avoid damage to the spiral hose, you must observe the following assembly guidelines:

Bending radius The hose should be led as briefly as possible and with a few curves as necessarily. Bend-
ing radius may never be smaller than 12 inch.

Upward
gradients

Max difference in height = 19 feet
Note: A difference in height of up to 10 feet can be overcome at one time. Larger diffe-
rences in height must by interrupted with a 4 foot horizontal run of the pellet hose.

Impact
protection

The spiral hose can be mounted up to 19 feet exactly straight. In such cases however, it is
very important to create a slight "S" in the pellet piping before a sharp curve to slow
down the pellets to prevent hose damage.

Installation in
the soil and
openings:

When installing pellet lines underground remember! The pellet lines are not designed for
direct burial and require protection from being crushed or chewed by varmints.

Protective piping should be minimum 4 inch and sealed at each end. There should be no
bends greater than 15 degrees in the underground sections of the pellet hose.

Tightness To avoid problems with your pellet lines, it is important to have all hose connections se-
cured completely air tight with hose clamps.

Static
neutralization

The hoses are provided with a copper braid, those the hose keeps antistatic. In order to
ensure the function of the anti-statics, those copper braid must be attached at each end
to the existing grounding become.

Fire protection At a wall break-through to the heating roommust be installed a fire protection seal in the
pellet- and the air hose.

PE 604 USA_FA 1.0
372



Assembly of the vacuumsystem 21

Crossing The pellet hose and the air hose should cross each other as few times as possible.

Length of the
spiral hose The maximum total length of the spiral hose is 130 feet.

The maximum for pellet hose and air hose are each 60 feet.

Assembly

Use securing clips and carrying bowls.

*Pay attention to the defined distances!

1 Hose

Note:
Impact protection by swirling of the
pellets.

2 Clip

3 Carrying
bowl
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22 Storage systems

Connection of the pellet and air hose to the suction turbine

7.2 Storage systems
For storing pellets we offer a FleXILO textile tank. FleXILO textile tanks can be located inside the Furnace
room, storage room or protected from wet and sun outside.

DDaammaaggee ttoo pprrooppeerrttyy aanndd lloossss ooff wwaarrrraannttyy
The use of an AutoPellet Air Furnace with a storage or
conveyor system from another manufacturer is not per-
missible and will result in voiding your warranty along
with undependable operation.

77..22..11 FFlleexxiilloo tteexxttiillee ttaannkk
Maine Energy Systems offers various sizes and types of fabric tanks. The fabric tank supplied may vary from
the example shown above.

Please refer to the installation instructions supplied for the fabric tank. Note also the instructions on setting
up and filling.
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88 Operating the Furnace
The pellet heating system is an automatic heating system. All pellet feed system and combustion system
sequences are regulated automatically using an electronic Furnace controller.

8.1 Operating the heating system

DDaammaaggee ccaauusseedd ddoo ttoo iinnccoorrrreecctt ooppeerraattiioonn oorr iinnccoorr--
rreecctt sseettttiinnggss..
Only trained operators may use the heating system.
Make sure no unauthorised persons enter the central
heating room. Keep children away from the central hea-
ting room and storage room.

FFiirree rriisskk
Keep the ash removal door closed while the Furnace is
in operation.

SSttaannddbbyy mmooddee FFuurrnnaaccee ccoonnttrroolllleerr
Don´t set the main switch of the Furnace controller out-
side of the heating period to Off, because no buffer bat-
tery is used.
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24 Description of the control panel

8.2 Description of the control panel
The control panel is located underneath the flap above the door of the Furnace.

1 User control
unit

Operates the Furnace controller.

2 Main switch Switches off the heating system (both po-
les) including the power supply to the con-
trol panel.

3 Safety
temperature
sensor

Switches the heating system off, if the Fur-
nace temperature exceeds 203 °F.

PE 604 USA_FA 1.0
376



Setting language, date and time at Pelletronic Touch 25

8.3 Setting language, date and time at Pelletronic Touch
Setting the language (The factory setting for the language is German)
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Setting the date

Setting the time
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8.4 Emptying the ash pan

RRiisskk ooff bbuurrnnss
Do not touch the Furnace vessel. Use gloves.

RRiisskk ooff ffiirree
Bring out the ash pan immediatly.
Do not dispose ash until it has completely cooled down.
Empty ash only into a not flammable steel container.
Do not use ash container to store waste or other
material.
Do not empty ash onto flammable floors or materials.

Emptying the ash pan

Note:
Check the level of the ash pan and empty it at regularly intervals (at least every 2 weeks). No warning is
displayed indicating that ash pan needs to be emptied when it is full (unlike external ash box)

* No riddle grate for systems with burner plate cleaning system.
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8.5 Emptying the ash box
Only on Furnaces with external ash box.We also offer an optional automatic external ash box. This compres-
ses the ash and reduces the frequency at which it needs to be emptied. It enables the ash to be disposed off
without creating dust. Installation is performed by the service technician when the pellet Furnace is installed.
An external ash box can also be retrofitted.

DDaammaaggee ttoo pprrooppeerrttyy
Empty the ash box before a longer off-time of the Fur-
nace. Otherwise the auger and the opening mechanism
can be blocked through firmly bonded ash.

RRiisskk ooff ffiirree
Bring out the ash box immediatly.
Do not dispose ash until it has completely cooled down.
Empty ash only into a not flammable steel container.
Do not use the ash container to store waste or other
material.
Do not empty ash onto flammable floors or materials.
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Emptying the ash box

Note:
When the ashbox is full then Ash!!! appears on the display with the alarm text Ash box full.
After emptying and restarting the ash box the alarm text disappears automatically.
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99 Operating Device with Touch screen
The Touch operating device is mounted on the control board of Furnace. The 4.7" color display is surrounded
by a foil design with logo. With finger pressure you make settings on the Touch operating device.

9.1 Opening window
The touch panel is dark during in standby mode. As soon as you touch the surface of the touch, light turns on
and displays the opening window.

1 Measuring values (adjustable)

2 Date

3 Hour

4 The icon house takes to the main menu

5 Weather

Note:
If there is a malfunction, the correspon-
ding fault message is displayed at this
point instead of the weather icon

6 Favorite 1 (adjustable)

7 Favorite 2 (adjustable)

8 Favorite 3 (adjustable)
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9.2 User controls and their function
1. Navigation-icons

Icon-
view

If you touch an icon, the icon turns green. The green shows that you are currently on this
icon. You get to the enabled menu item .

The yellow house enters you directly to the main menu.

The horizontal arrow leads you one step back.

With the blue down arrow you get to additional lines of information on this item. (Down -
scroll down).

With the blue up arrow you get to additional lines of information on this item. (Top of page -
scroll up)

You get to the respective menu item.

You get to the settings of the parameter. You come either to a numeric keypad, a
time / date block or the text selection.
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2. Numeric keyboard

a. Name of parameter

b. Value of parameter with unit

c. Min/max value – Values outside this ran-
ge are not accepted.

d. Delete input of numbers – per contact
you delete one place.

e. Cancel – You return to the menu item. In-
put of a new value was not accepted.
The original value is.

f. Help function – inactive

g. Confirm

h. Numeric keyboard – used to enter values
within the min - max range.

3. Time and date block

a. Adjustable time or date

b. Cancel

c. Help function – inactive

d. Confirm

With the Plus Minus block you change
numbers.

4. Text selection

a. Name of parameter

b. Status texts
The number of status texts depends of
the parameter.

Choose a status text. The setup menu closes
automatically and the chosen status text is
displayed in the menu.

Note:
Although a scroll down menu is open, the navigation icons, menu items and parameters behind are active
and by touching them it takes you directly there .
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9.3 Main Menu
In the Main menu you see all submenus. By finger pressure on an icon you reach the respective submenu.

Menu navigation of Pelletronic Touch
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34 Mode

1100 Mode
In the menu item Mode you can see the mode of your heating system and the mode of the heating circuits.

The menu itemMode is in the Main menu.

Overview of the operating modes

• Heating Plant

• Heating system 1-6 .

• Furnace

Choose the operating modes and make settings.

Off The adjusted operating mode of the heating circuits is inactive.

The operating mode heating circuits and Furnace are described in the respective chapters.
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1111 Measuring Values
In the menu item of Measuring Values you see all actual and set values of your heating system.

The menu itemMeasuring Values is in the Main
menu.

• Furnace

• Heating circuit

• Heating Plant

• Allocation

• Status

In the menu item Allocation you see which
heating circuits are allocated to the Furnace or
to the accumulatores.

In the menu item Status you always have an
overview about the whole heating system.
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1122 Weather

Choose Settings ( ), to enter your location.

Enter location and country. If the specified
location is not found, enter a larger, nearby
place.

Search with the following details:

• Postal code, location, country

• Postal code, country

• Location, country

Afterwoods, weather data for the next 3 days
are downloaded. An icon for the current
weather is displayed on the opening window.

Note:
This feature requires an internet
connection.
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1133 Eco Mode

With the Eco Mode, the influence of weather forecasts can be defined.

Off: Eco mode inactive.

Comfort: Set temperature minus 0.9 °F

Minimum: Set temperature minus 1.8 °F

Ecologically: Set temperature minus 2.7 °F

Enter location and country. If the specified location is not found, enter a larger,
nearby place.
Search with the following details:

• Postal code, location, country

• Postal code, country

• Location, country

Afterwoods, weather data for the next 3 days are downloaded. An icon for the
current weather is displayed on the opening window.

Note:
This feature requires an internet connection.

Cur. temperature Current temperature according to forecast.

Cur. clouds Current clouds in % according to forecast.

Average
temperature today /
tomorrow

Calculated temperature for the forecast period

Average clouds
today / tomorrow

Calculated clouds for the forecast period

Sunrise / sunset Time at sunrise or sunset

Starttime/ Endtime In this time frame, the Eco Mode affects the heating settings.

Last update Time of last update of the forecast.
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1144 Heating Circuit
Heating Circuit encloses all for heating relevant parameters and settings. It can occur up to 6 menu items
Heating Circuit.

Heating Circuit is in the Main menu

Heating circuits settings has following menu
items:

• Mode

• Room Temp Heating

• Room Temp Set back

• Time Allocation

• Values

• Time 1

• Time 2

• Party

• Vacation

• Heatingcurve

Off Only the frost protection function is active.

Auto The Furnace starts in the heating times according to the Set
room temperature.

Heating The Furnace heats constantly according to the Set room
temperature.

Set back The Furnace heats constantly according to the Set back room
temperature.

The operating mode of the heating circuits can only be changed if the plant
operating mode is set to AUTO.
The adjusted heating limits and maximum flow temperatures are used in all
operating modes.

Choose your room temperature (Temperature within the heating times).

Choose Room Temp Set back (= Minimum temperature beyond the heating
times).

Activate Time 1 (= Time programme 1) and Time 2.
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14.1 Measuring values Heating circuit

Measuring values HC is in the Main menu.

You see all to the Heating circuit corresponding
measuring values:

• Actual value

• Set value

• Inputs (sensores)

• Outputs (pumps, mixer and motors)

Outside Temperature actual Outside Temperature

Furnace Temp actual Furnace Temperature

Existing Furnace actual Temperature of available Furnaces

Booster Status (Booster On/Off)

Flow Temp display of the flow temperature

Room Temp display of the room temperature

Pump Status (Pump On/Off)

Mixer Status (Mixer On/Off)
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14.2 Time programme Heating circuit
In the heating circuit time programme you fix the heating times.

Time 1 (=Time programme 1) and Time 2 are in the menu Heating circuit.

1
Select Time pro-
gramme 1

6
Mo-Fr were assigned
heating times

With you get to
the remaining days
Sa-Su.

2
Select the heating
days.
The activated days
are deposited in
green.

7
Sa-Su were assigned
to heating times.

3
Enter the heating
times for these hea-
ting days (Mo-Th).

8

With and
you switch between
the heating blocks.
You can deactivate
heating days in the
heating block and
activate in another.

4
The heating times
for Mo-Th are assig-

ned. With you
assign to days hea-
ting times further.

9

With you set all
the heating times in
the line and below to
0.

5
Friday was activa-
ted. Heating times
were assigned.

10

Go back with .
Choose Time 2. For
every heating circuit
there are 2 time pro-
grammes. You can
programm 2 time
programmes. In the
menu item Time Al-
location you can ac-
tivate time 1 or time
2.
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14.3 Party
The party function extends the heating time once, without changing the heating times.

Party is in the Main menu.

The party function is basically inactive. Enter the
time until the room temperature heating should
be heated. Activate the Party function.
The heating time is extended up to the indicated
time. Then the party function deactivates itself
automatically.

14.4 Vacation
The holiday programme cancels the heating times and heats for the entered period on the set temperature
level.

Vacation is in the Main menu.

Enter the room temperature on which in your
absence the building should be heated. Enter
the departure (start time) and return (finish
date) and activate the vacation programme.

Note:
To return in an already tempered building,
you must enter the day before the return as
the finish date.
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14.5 Heating curve and Heating limits
By starting up the first time, the authorised technical adviser adjusts the heating curve, the base point and
the heating limits on the building situation and the hydraulics. If the Set room temperature is not reached or
exceeded, adjust the heat curve with the flow temperatures according to outside temperatures.

Heating curve is in the menu Heating circuit.

Heating curve 0.0 – 4,0
The heating curve describes the combination
between outdoor temperature and the associa-
ted flow temperature for a heating circuit.
Base point adjustable from 68 - 113°F
With the change the of base point, you provide a
parallel shift of the heating curve.
H limit heating
If the average outside temperature is higher than
the set temperature, the heating circuit switches
off in the heating mode.
H limit set temperature
If the average outside temperature is higher than
the set temperature, the heating circuit switches
off in the Set back mode.

Adjustment of heating curve and the base point to the building

Because of the building´s thermal inertia, it is recommended to perform no more than one adjustment step
per day.
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Daytime
outside temp

Room temperature

too warm too cold

+5 to +15°C Decrease heating curving value by
0,2

Increase heating curving value by 0.2

Decrease base point value by 5° Increase base point value by 5°

-20 to +5°C Decrease heating curve value by 0.2 Increase heating curve value by 0.2

The advanced run up indicates how long the system has to heat before the start of
the heating time, to reach the adjusted roomtemp heating.

Room thermostat influence
If the measured room temperature deviates from the set room temperature, the heating controller corrects
the flow temperature with the Room thermostat influence.
The Room thermostat influence indicates howmuch the flow temperature is raised or lowered so that the Set
room temperature is reached.

Example:

Room temperature desired
value = 20°C

Room temperature actual va-
lue = 18°C

Temperature difference 2°C

Room sensor influence = 3

Room sensor influence * Temperature difference = Advanced run up rise/reduction

3 * 2 = 6°C
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Room temperature hysteresis
The Room temperature hysteresis prevents the cycling (On Off On Off...) of the heating circuit pump: If the
Set room temperature + room temperature hysteresis is reached, the associated pump stops. If the Set room
temperature is – 1°C, the pump switches on again.
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1155 Furnace
Furnace includes all the relevant parameters and settings for the control of the pellet Furnace.
There are up to 4 Furnaces possible.

Furnace is in the Main menu.

Furnace has following items:

• Operation Mode

• Measuring values

• Locktime

• Continuous running

• Full power

• Filling level

• Fan

• Suction turbine

15.1 Measuring values

Measuring values is in the menu Furnace.

It displays all measuring values of Furnace:

• Actual values

• Set values

• Inputs (sensors)

• Outputs (pumps, mixer and motors)
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15.2 Locktime

Locktime is in the menu Furnace.

15.3 Continuous running

Continuous running is in the menu Furnace.

First of all, the spring-driven motor opens the fi-
re protection system at the burner- the process
takes about 2 minutes.
After that the burner motor runs in permanent
operation and transports pellets to the burner
plate.

If you confirm the query, you acitvate the func-
tion continuous running.
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15.4 Full Power

Full Power is in the menu Furnace.

In the menu item Full Power can you adjust the
fuel feed.

Fuel Adjustment:
The burner auger run time is calculated automa-
tically by the PLC depending on the rated power
and the Furnace setpoint temperature. The bur-
ner motor is controlled accordingly. You can re-
duce or increase the value calculated by the PLC
10 steps up or down.

15.5 Fan

Fan is in the menu Furnace.

Off: Function fan inactive.

Auto: The function of the fan or blower is automatic.

On: Function fan active.

When reaching theOn Temp, the output UW is activated respectiveley the fan is
switched on. The On Temp is the Furnace temperature minimum.

The menu Pumptype contains the following entries:

Asynchronus: Asynchronus pump – direct output 230VAC on/off
Async.Regulated: Asynchronus pump – pulsed output 230VAC
Heating Efficient: PWM1 - PWM signal inverted
Solar Efficient: PWM2 - PWM direct signal
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Note:
When using an A-class pump as a accumulator pump, the pump can not be re-
gulated from solar circuit 2.

Material damage by choosing the wrong pump type.

The pump switches off after falling below theOn Temp fromminus Switch Off
Hyst.

Is the Control Range of output UW at cycling mode. The speed controller starts at
the Furnace temperature minimumwith a speed of 30% and increases to the Fur-
nace temperature minimum + Control Range up to 100% speed.
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15.6 Suction turbine

Suction turbine is in the menu Furnace.

Note:
The menu item Suction turbine is only visible
in suction systems.

Set a Time (full hours), at which the hopper gets refilled, regardless how full it is
at this time.
At this time, the fire tubes are also cleaned. This time matches the time set in
the Cleaning/Filling menu and can be set at either menu.

Frequency for storage room suction systems in pulse mode, only for vacuum
systems.

Pause time for storage room extractor motor - suction system in pulse mode. If
pause time = 0 then no pulse mode.

Run time of burner auger until next Suction Interval.
The hopper is filled at this time regardless whether it is empty or not.

• 175 min = 12 – 20 kW

• 225 min = 25 – 32 kW

• 90 min = 36 – 56 kW
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1166 General
General includes the complete heating control related settings and individual operating options for the
customer.

General is in the Main menu.

The menu General includes:
• Chimney

• Favorit

• Values

• Local setting

• Malfunction

• Info

• ModBUS

• E-Mail

• IP Config

16.1 Chimney
The function chimney is only for chimney droughts and authorized service technicians. It is used for the mea-
surement of exhaust gas.
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The menu item Chimney is situated in the me-
nu General.

Please choose the function Chimney.

• The Furnace temperature is set to 140 °F for a
total runtime of 30 minutes.

• You also can see actual Furnace temperature
and the rest of the time limit.

• After the expiry of the time limit the function
chimney ends.time of expiry the operation
Chimney sweeper ends.

• The button Cancel ends the function Chimney.

16.2 Favorite

Favorite is in the menu General.

With this function you can display most com-
monly used menus in the start menu. This ena-
bles you a direct access.
Select the menu item that should be displayed
as a favorite 1 in the Start menu.

The selected item is green and the icon is dis-
played in the Start menu and is active.
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16.3 Local Settings

Local Settings is in the menu General.

Local Settings has following menu items:

• Language

• Unit

• Date

• Time

Choose between the languages German, English UK, English U.S. French, Spa-
nish, Italian, Dutch, Danish and Russian.

You can choose between isometric and imperialist number system.

Set the current date.

Set the current time.
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16.4 Malfunction

Malfunction is in the menu General.

Fault messages can overlayed on all menu items
and appear immediately if a fault occurs. Every
fault message appears with the date, time and
name on the display. It remains until it is
acknowledged.

The menu remains the fault incident reports, as
long as they are corrected up.

16.5 Information

Information is in the menu General.

In the menu item information are all faults listed
chronologically.
The fault texts have 3 status

• C.....COME —when the fault occurs

• Q.....QUIT — when the fault has been rectified

• G.....GONE — when the fault has been reset by
pressing ENTER
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16.6 ModBUS

Off

TCP Server

Defaultport for ModBUS is 502.
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16.7 E-Mail

Delivery of disturbance-emails is done through
an Maine Energy system server.

Only the recipient address needs to be
configured.

To ensure maximal flexibility, E-mail settings can set individually.
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16.8 IP Config

Please choose the submenu item IP Config in
the menu General.

Insert the IP (Adress), NM (Netmask) and GW
(Gateway) , D1 (in most cases similar to GW)
and D2 (optional).

IP: IP address in the local network

NM: Networkmask is required in the local network.

GW: The gateway enables the touch operating device the access to the internet.

D1, D2: Server, which provide routing information

Set DHCP On orOff depending on your network.

Enter the Port (Default 80).

Web: IP address in local network

Web User: Networkmask is required in local network

Web Password: The gateway enables the touch operating device the access to the internet.
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Activate optionally the Ping function.

To prevent the modem from switching into
standby mode, a ping command is executed
every 10 minutes.

You get the data from your network technician.

This menu item is only active when a compatible USB wireless adapter is connected.
(not every wireless stick works with the Touch operating device)
By default, this item is hidden and located in LANmode.
If the wireless mode is enabled, a password box appears.

Dynamic address assignment on the local network (should be disabled if possible).

If a WLAN stick is recognized and supported, an Additional LAN &WLAN button
appears.

Password of router.

Address extension with which the touch remote control is accessible.
In principle, you can make your own choice, certain ports are associated with spe-
cial services, e.g. 25 Mail, 80Web and so on.

The ping prevents the internet connection from beeing closed by the router.
Therefore a query to the Maine Energy Systems server is started at certain time
intervals.
So the router detects that the connection is still active.

Automatic This will attempt to automatically set up the router using the UPNP
protocol port forwarding.
If this service is disabled on the router or doesn’t work properly, it is
canceled accompanied by an appropriate error message.
As this function is time-consuming (may take a few minutes), it is run-
ning in the background. Whatever the UPNP
If available, the Touch operating device registers on the Maine Energy
Systems remote control server with it’s current external IP Address.
In case of change of address by the external provider, this is detected
and sent to the server Maine Energy Systems.

Manual In this mode, the port forwarding must be set manually. (for lack of
UPNP)
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The port of the touch panel must correspond to the external shared
port.
The touch then registers with the external IP address and port on Ök-
oFEN remote maintenance server.
In case of change of address by the external provider, this is detected
and sent to the Maine Energy Systems server.

Static In this mode, no connection data is transferred to the Maine Energy
Systems server and the online service of Maine Energy Systems can
not be used.
But the remote controll of the Touch operating device remains active
and can be uses as before via port forwarding, DynDns, fixed external
IP, LAN and so on.

All functions for the network/internet can be disabled here.

Remote maintenance access

This function determines the network settings automatically.
For this the DHCP mode is activated and the required settings are set
automatically.
Afterwards DHCP is deactivated.
Because of this, the IP address of the contol unit can change.

The settings are set as follows:

• DHCP Off

• Ping On

• Port 8080

• Remote maintenance: Automatic

Back to the menu General.
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1177 Software

Software is in the Main menu.

Software shows you the name of the current
software.
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1188 Maintenance and servicing
Regular checks of the pellet heating system are a prerequisite for reliable, efficient and environment-friendly
operation.

This wood heating appliance needs periodic inspection
and repair for proper operation. It is against federal law
to operate this wood heating appliance in a manner
inconsistent with operating instructions in the manual.

18.1 Cleaning the Furnace every year

TThhee ppeelllleett FFuurrnnaaccee iiss eeqquuiippppeedd wwiitthh aann aauuttoommaattiicc
cclleeaanniinngg ssyysstteemm tthhaatt cclleeaannss tthhee hheeaatt eexxcchhaannggeerr
eevveerryy ddaayy.. IInn aaddddiittiioonn,, yyoouu nneeeedd ttoo cclleeaann tthhee FFuurrnnaa--
ccee mmaannuuaallllyy oonnccee aa yyeeaarr bbeeffoorree tthhee ssttaarrtt ooff tthhee hheeaa--
ttiinngg sseeaassoonn..

CClleeaanniinngg ooff tthhee ppeelllleett FFuurrnnaaccee hhaass ttoo bbee ppeerrffoorrmmeedd
ffrroomm aa aauutthhoorriizzeedd sseerrvviiccee tteecchhnniicciiaann aatt lleeaasstt eevveerryy
tthhiirrdd yyeeaarr..

RRiisskk ooff bbuurrnnss
Do not clean the Furnace until it has been allowed to
cool down.
Switch off the heating system at least 6 hours before
opening the Furnace.
Switch off the main switch before starting any mainte-
nance work on the system.

RRiisskk ooff ccuutt iinnjjuurriieess dduuee ttoo sshhaarrpp eeddggeess
Use gloves.

INSPECT FLUE PIPES, FLUE PIPE JOINTS, AND FLUE
PIPE SEALS REGULARLY TO ENSURE THAT SMOKE
AND FLUE GASSES ARE NOT DRAWN INTO, AND CIR-
CULATED BY, THE AIR CIRCULATION SYSTEM

CLEANOUT OF THE HEAT EXCHANGER, FLUE PIPE,
CHIMNEY, AND DRAFT INDUCER, IF USED, IS ESPE-
CIALLY IMPORTANT AT THE END OF THE HEATING
SEASON TO MINIMIZE CORROSION DURING THE SUM-
MER MONTHS, CAUSED BY ACCUMULATED ASH

PE 604 USA_FA 1.0
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Cleaning the Furnace every year 61

Note:
Check first of all, if all seals are in a good condition and the doors closes tightly.

Procedure for cleaning the Furnace

Operating Manual AutoPellet Air Furnace 17 — 28
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62 Cleaning the Furnace every year

RReedduuccttiioonn iinn FFuurrnnaaccee ppeerrffoorrmmaannccee aanndd ddaammaaggee ttoo
ppeelllleett FFuurrnnaaccee dduuee ttoo bblloocckkaaggeess iinn tthhee aaiirr iinnlleett
Clean the air intakes, the burner plate and the flame
tube.

Note:
The individual parts of the multi segmented brazier may not be in raised position!

PE 604 USA_FA 1.0
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Maintenance intervals 63

Cleaning the Induced draft blower:

18.2 Maintenance intervals
We recommend taking out a maintenance contract with your service technician.

18.3 Repairs

Only authorised specialists may carry out repair work on this system. Use original spare parts only. Not using
original spare parts will cause the warranty to become void.

18.4 Checking the Furnace room and storage room
Checking the pellet heating system regularly prevents malfunctions and unexpected failure of the heating
system.

Furnace room

Make sure that no flammable materials are stored in the Furnace room.

Make sure that no washing is hanging in the Furnace room.

Check the display on the control panel for malfunction messages.

Check the flue gas tube and chimney. Clean it regularly.

Maintenance clearances as given in Installation Manual must be observed at all times.

Do not store fuel or any other materials within these clearances.

Operating Manual AutoPellet Air Furnace 17 — 28
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64 Checking the Furnace room and storage room

Storage room

RRiisskk ooff ssuuffffooccaattiioonn
Ventilate the pellet storage room sufficiently before
entering.
Switch off the heating system before entering.

Check the level of pellets in the textile tank and order more pellets in good time.

PE 604 USA_FA 1.0
416



417



Author & Manufacturer
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Model: AutoPellet Air
Maine Energry Systems, Inc.
8 Airport Road
Bethel, ME 04217

OMNI-Test Laboratories, Inc.

Appendix 1

Polytest Test Report
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Certification Test Report

Maine Energy Systems, Inc.
Pellet-Fired Warm Air Furnace

Model: AutoPellet Air

Prepared for: Maine Energy Systems
8 Airport Road
Bethel, ME 04217

Prepared by: Polytests Services
695-B Rue Gaudette
Saint-Jean-sur-Richelieu, QC J3B 7S7
Canada

Test Period: September 1 – 3, 2015

Report Date: October 2015

Report Number: PI-20112

420



Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 

 

 

 

 

 

 
Section 1 

 

Fuel Photographs/Appliance Description/Drawings 
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Maine Energy System 

AutoPellet Air 
Test Dates: sept 1

st
 2015 to Sept 3

rd
 2015 
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Maine Energy System 

Model: AutoPellet Air 
 

 

Run 1 – Fuel Run 1 −−−− Newly Loaded Stove 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Run 2 – Fuel Run 2 −−−− Newly Loaded Stove 
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Maine Energy System 

Model: AutoPellet Air 
 

 

Run 3 – Fuel Run 3 −−−− Newly Loaded Stove 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Run 4 – Fuel Run 4 −−−− Newly Loaded Stove 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 

 

PELLET FURNACE DESCRIPTION 

 

 Appliance Manufacturer: Maine Energy System 

 

 Pellet Furnace Model: AutoPellet Air 

 

 Type: Pellet burning hot-air furnace  

 

 

PELLET FURNACE INFORMATION 
 

 Materials of Construction: The firebox and heat exchanger are constructed primarily of 

mild steel.  The burner plate and secondary combustion tube (flame tube) are made of 

stainless steel.   The unit’s enclosure is painted steel.  

 

 Air Introduction System: Primary combustion air enters through the combustion air 

blower on the burner.  Secondary air enters through the same blower but is diverted to 

secondary combustion within the burner plenum.   

 

 Combustion Control Mechanisms: Combustion air is modulated by varying the 

combustion fan speed.  The fuel delivery auger is run at varying speeds as well, to 

achieve the different modulation steps of the boiler as well as to control fuel / air mixture. 

The combustion fan varies in speed as required, again to meet the different modulation 

steps of the furnace. 

 

 Combustor: Ignition at start up is by electric heating element contained within a  

            steel tube. Air is passed through / over the heating element and the resultant hot 

            air is applied directly to the pellets laying on the burner plate.. 

 

 Internal Baffles: Each fire-tube has a spiral turbulator to disrupt laminar air flow and to 

serve as a cleaning mechanism. 

 

 Other Features: A ducting plenum is located at the rear of the unit, behind the heat 

exchanger.  A convection blower is operated at variable speeds by the temperature in this 

plenum and by room / load requirements. 

 

 Flue Outlet: The 6-inch diameter flue outlet is located in the lower rear of the unit.  

 

 

PELLET FURNACE OPERATING INSTRUCTIONS 
 

 Specific Written Instructions: See Section 3 of this report.  All markings and 

instruction materials were reviewed for content prior to printing.
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Engineering Drawings/Blueprints
 

Provided Directly to Omni By MESY 
(Safety project)  
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Section 2 

 

Quality Assurance/Quality Control 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 

QUALITY ASSURANCE/QUALITY CONTROL 

 

Polytests Services follows the guidelines of ISO/IEC 17025, “General Requirements for the 

Competence of Testing and Calibration Laboratories,” and the quality assurance/quality control 

(QA/QC) procedures found in Polytests Services Quality Assurance Manual. 

 

Polytests Services scope of accreditation includes, but is not limited to, the following: 

 

• ANSI (American National Standards Institute) for certification of product to safety 

standards. 

• To perform product safety testing by the International Accreditation Service, Inc. 

(formerly ICBO ES) under accreditation as a testing laboratory designated TL-642. 

• To perform product safety testing as a “Certification Organization” by the Standards 

Council of Canada (SCC). 

• Serving as a testing laboratory for the certification of wood heaters by the U.S. 

Environmental Protection Agency.  

 

This report is issued within the scope of Polytests Services accreditation.  Accreditation 

certificates are available upon request. 

The following has been verified during the evaluation process to the manufacturer’s engineering 

drawings that are included in this report: 

 

Na Firebox dimensions:  the dimensions of the firebox must be detailed enough to determine 

firebox volume.   

Na Air introduction systems:  Cross-sectional area from inlet and outlet of all air introduction 

systems.  Airflow diagram using arrows showing airflow introduction to exit.  Example: 

Start-up air, Primary air, secondary air, air wash for the glass. 

X Baffle dimensions and locations. 

X Refractory insulation dimensions and locations:  Example: firebrick and baffle material.  

Material specifications on these items.  (Data sheet from manufacturer is preferred.) 

X Flue gas exit.  Dimensions and exit location.  This would include dimensions above the 

baffle to and including the flue collar. 

�  All gasket material.  This would include dimensions, length and material specifications of 

all gasket material and a clear indication of its location on the appliance.  (Material specs 

from manufacturer would be helpful)  The specifications, size and thickness of door 

glass. 

X Outer shielding and locations.  Drawings should include shielding and locations and 

overall dimensions. 

X (Pellet Stoves) Auger motor rating, design and power rating. Show a drawing the angle of 

the auger to the firebox. 

X (Pellet Stoves) Forced air combustions system.  Motor specs of the combustions system 

and blade size. 

X Fan Option appliances: CFM of optional fan (send manufacturer data sheet) 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

Sample Analysis 
Analysis Worksheets 

Tared Filter and Beaker Data 

Run1 

Filter set weight               

System 1 (g) 1st hour System 1 (g) 

probe front back gasket probe front back gasket 

Before (1)                 

Before (2)                 

Before (3) 108,963 0,1225 0,1242 10,1303 108,844 0,1239 0,1218 10,3216 

Before (4) 108,963 0,1224 0,1243 10,1303 108,844 0,1238 0,122 10,3217 

After (1) 108,9631 0,1235 0,1243 10,1326 108,844 0,1249 0,1221 10,3272 

After (2) 108,963 0,1234 0,1243 10,1303 108,844 0,1248 0,122 10,3226 

After (3) 108,963 0,1234 0,1243 10,1303 108,844 0,1248 0,122 10,3227 

After (4)                 

After (5)                 

After (6) 108,963 0,1234 0,1243 10,1303 108,844 0,1248 0,122 10,3217 

Difference 0,0000 0,0010 0,0000 0,0000 0,0000 0,0010 0,0000 0,0000 

Total (mg) 1 2 
Total ajusté (mg) 1,00 2,00 

              

System 2 (g) 
Ambient blank 
(g) Date Heure 

probe front back gasket Filter     

              

              

108,7481 0,1219 0,1229 10,1259 0,1219 2015-08-31 17:00 

108,7482 0,1219 0,123 10,1258 0,1218 2015-09-01 14:30 

108,7484 0,1231 0,123 10,13 0,1218 2015-09-01 19:30 

108,7482 0,1234 0,123 10,1264 0,1218 2015-09-15 16:00 

108,7482 0,1234 0,123 10,1264 0,1218 2015-09-21 16:00 

              

              

108,7482 0,1234 0,123 10,1264 0,1218 2015-09-21 16:00 

0,0000 0,0015 0,0000 0,0006 0,0000 

2,1 0 

2,10 

Project 

nu. PI-20112 

Date 

01-09-
2015 

Technicien M.M 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

Run2 

Filter set weight               

System 1 (g) 1st hour System 1 (g) 

probe front back gasket probe front back gasket 

Before (1)                 

Before (2)                 

Before (3) 108,7839 0,1261 0,1263 10,3686 108,756 0,1252 0,1294 10,4308 

Before (4) 108,784 0,126 0,1264 10,3688 108,756 0,1253 0,1295 10,431 

After (1) 108,7841 0,1261 0,1267 10,3722 108,756 0,1255 0,1296 10,4351 

After (2) 108,784 0,1262 0,1264 10,3694 108,756 0,1256 0,1295 10,4314 

After (3) 108,784 0,1262 0,1264 10,3692 108,756 0,1256 0,1295 10,4313 

After (4)                 

After (5)                 

After (6) 108,784 0,1262 0,1264 10,3692 108,756 0,1256 0,1295 10,4313 

Difference 0,0000 0,0002 0,0000 0,0004 0,0000 0,0003 0,0000 0,0003 

Total (mg) 0,6 1,2 
Total ajusté (mg) 0,60 1,20 

 
System 2 (g) 

Ambient blank 
(g) Date Heure 

probe front back gasket Filter     

              

              

109,0984 0,129 0,1215 10,2243 0,1254 2015-09-01 17:00 

109,0984 0,1292 0,1214 10,2245 0,1255 2015-09-06 09:00 

109,0986 0,1301 0,1214 10,2275 0,1255 2015-09-02 15:00 

109,0984 0,13 0,1214 10,2248 0,1256 2015-09-15 16:15 

109,0984 0,13 0,1214 10,2248 0,1255 2015-09-21 16:00 

              

              

109,0984 0,13 0,1214 10,2248 0,1255 2015-09-21 16:00 

0,0000 0,0008 0,0000 0,0003 0,0000 

1,1 0 
1,10 0,00 

 

Project 

nu. PI-20112 

Date 

02-09-
2015 

Technicien M.M 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

Run3 

Filter set weight               

System 1 (g) 1st hour System 1 (g) 

probe front back gasket probe front back gasket 

Before (1)                 

Before (2)                 

Before (3) 61,4591 0,1261 0,1263 10,241 61,3837 0,1249 0,1233 10,2168 

Before (4) 61,4593 0,1261 0,1265 10,2412 61,3837 0,125 0,1233 10,2169 

After (1) 61,4594 0,1262 0,1266 10,2446 61,384 0,1251 0,1236 10,2206 

After (2) 61,4593 0,1262 0,1265 10,2418 61,3837 0,1251 0,1234 10,2173 

After (3) 61,4593 0,1262 0,1265 10,2417 61,3837 0,1251 0,1233 10,2173 

After (4)                 

After (5)                 

After (6) 61,4593 0,1262 0,1265 10,2417 61,3837 0,1251 0,1233 10,2173 

Difference 0,0000 0,0001 0,0000 0,0005 0,0000 0,0001 0,0000 0,0004 

Total (mg) 0,6 1,1 
Total ajusté (mg) 0,50 1,00 

 
System 2 (g) 

Ambient blank 
(g) Date Heure 

probe front back gasket Filter     

              

              

61,3786 0,1251 0,1222 10,9955 0,127 2015-09-02 17:00 

61,3787 0,1252 0,1222 10,9956 0,1272 2015-09-03 07:15 

61,3788 0,1253 0,1223 10,9995 0,1273 2015-09-03 16:00 

61,3787 0,1256 0,1222 10,9963 0,1273 2015-09-15 16:30 

61,3787 0,1256 0,1222 10,9963 0,1273 2015-09-21 16:30 

              

              

61,3787 0,1256 0,1222 10,9963 0,1273 2015-09-21 16:30 

0,0000 0,0004 0,0000 0,0007 0,0001 

1,1 0,1 

1,00 

 
Project 

nu. PI-20112 

Date 

03-09-
2015 

Technicien M.M 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

Run4 

Filter set weight               

System 1 (g) 1st hour System 1 (g) 

probe front back gasket probe front back gasket 

Before (1)                 

Before (2)                 

Before (3) 94,644 0,1231 0,1279 10,457 93,7296 0,1281 0,1224 10,3261 

Before (4) 94,6442 0,123 0,1278 10,457 93,7297 0,1281 0,1224 10,3263 

After (1) 94,6443 0,124 0,1281 10,4581 93,7298 0,1291 0,1224 10,3278 

After (2) 94,6442 0,1239 0,1278 10,4571 93,7297 0,129 0,1224 10,3264 

After (3) 94,6442 0,1239 0,1278 10,4571 93,7297 0,1289 0,1224 10,3264 

After (4)                 

After (5)                 

After (6) 94,6442 0,1239 0,1278 10,4571 93,7297 0,1289 0,1224 10,3264 

Difference 0,0000 0,0009 0,0000 0,0001 0,0000 0,0008 0,0000 0,0001 

Total (mg) 1 1,9 
Total ajusté (mg) 1,00 1,90 

 
System 2 (g) 

Ambient blank 
(g) Date Heure 

probe front back gasket Filter     

              

              

108,9538 0,1289 0,1288 10,3017 0,1278 2015-09-02 19:30 

108,9538 0,1288 0,1288 10,3017 0,1278 2015-09-03 15:00 

108,9538 0,1298 0,1288 10,3029 0,1278 2015-09-03 20:00 

108,9538 0,1298 0,1288 10,3026 0,1278 2015-09-15 17:00 

108,9538 0,1298 0,1288 10,3026 0,1278 2015-09-21 17:00 

              

              

108,9538 0,1298 0,1288 10,3026 0,1278 2015-09-21 17:00 

0,0000 0,0010 0,0000 0,0009 0,0000 

1,9 0 

1,90 

 
Project 

nu. PI-20112 

Date 

03-09-
2015 

Technicien M.M 
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Twin Ports Testing, Inc.
1301 North 3rd Street
Superior, WI 54880
p: 715-392-7114
p: 800-373-2562
f: 715-392-7163
www.twinportstesting.com
Report No: USR:W215-0978-01
Issue No: 2
Revised Report.  Previous report is USR:W215-0978-01 issue number 1

Client: POLYTESTS Signed:

695-B Gaudette
St-jean-sur-richelieu, QB  J3B 7S7

Attention: Danick Power

PO No: 100371 Date of Issue:
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

Sample Details
Sample Log No:      Sample Date:
Sample Designation:  Sample Time:
Sample Recognized As: Arrival Date:

Test Results

MOISTURE AS 
METHOD UNITS FREE RECEIVED

Moisture Total ASTM E871 wt. % 5.90
Ash ASTM D1102 wt. % 0.38 0.36
Volatile Matter ASTM D3175 wt. %
Fixed Carbon by Difference ASTM D3172 wt. %
Sulfur ASTM D4239 wt. % 0.007 0.006
SO₂ Calculated lb/mmbtu 0.015
Net Cal. Value at Const. Pressure ISO 1928 GJ/tonne 18.89 16.58
Net Cal. Value at Const. Pressure ISO 1928 J/g 18890 16582
Gross Cal. Value at Const. Vol. ASTM E711 J/g 20214 19021
Gross Cal. Value at Const. Vol. ASTM E711 Btu/lb 8691 8178

Carbon ASTM D5373 wt. % 50.43 47.45
Hydrogen* ASTM D5373 wt. % 6.08 5.73
Nitrogen ASTM D5373 wt. % < 0.20 < 0.19
Oxygen* ASTM D3176 wt. % > 42.90 > 40.36

*Note: As received values do not include hydrogen and oxygen in the total moisture.

Chlorine ASTM D6721 mg/kg
Fluorine ASTM D3761 mg/kg
Mercury ASTM D6722 mg/kg

Bulk Density ASTM E873 lbs/ft3
Fines (Less than 1/8") TPT CH-P-06 wt.%
Durability Index Kansas State PDI
Sample Above  1.50" TPT CH-P-06 wt.%
Maximum Length (Single Pellet) TPT CH-P-06 inch
Diameter, Range TPT CH-P-05 inch to
Diameter, Average TPT CH-P-05 inch
Stated Bag Weight TPT CH-P-01 lbs
Actual Bag Weight TPT CH-P-01 lbs

Comments

Analytical Test Report

Stephen Sundeen
Chemistry Laboratory Manager
9/17/2015

W215-0978-01
Pellet Sample
Pellets 9/8/2015
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 

 

Calibrations 
 

 

ITEM EQUIPMENT 

TYPE  

MANUFACTURER EQUIPMENT 

# 

CALIBRATION 

DUE DATE 

COMPLIES 

WITH 

STANDARD 

REQUIREMENTS 

1 Dessicator 

cabinet 

Shop built 

EG-014 Na 

Y 

2 dilution tunnel 

blower 6in. 

Shop built 

EG-027 

Na Y 

3 Wood humidity 

chamber 

Shop built 

EG-034 

Na Y 

4 Filter holder 47 

mm in line(4) Pall EG-052 

Na Y 

5 Filter holder 47 

mm in line(4) Pall EG-053 

Na Y 

6 Impiger train Shop built EG-054 Na Y 

7 Diaphragm 

Vacuum pump 

avec gauge GAST 

EG-055 /  

EG-056 

Na Y 

8 Laboratory gas 

drying unit Drierite 

EG-061/ 

EG-062 

Na Y 

9 

Moisture meter Delmhosrt EM-003/  

Verification 

before use 

Y 

10 Moisture meter 

Hammer Delmhorst EM-112 

Verification 

before use 

Y 

11 Calibration block Delmhorst EM-191 2015-12-22 Y 

12 Digital 

Manometer Dwyer EM-006 2016-02-06 

Y 

13 Digital 

Manometer Dwyer EM-007 2016-02-06 

Y 

14 Data aquisition 

System Keithley EM-047 2016-02-06 

Y 

15 analytical scale 

200gr. Ohaus EM-051 2016-09-14 

Y 

16 Weight 2kg na EM-090 2015-11-03 Y 

17 

Pitot tube Dwyer EM-111 

Verification 

before use 

Y 

18 Scale 0-1000lbs 

Rough Deck Rice lake EM-114 2016-09-14 

Y 
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19 

Gas analyzer Siemen’s EM-118 

Verification 

before use 

Y 

20 Digital 

Manometer Dwyer EM-124 2016-02-06 

Y 

21 Vacuum gauge Dwyer EM-126 2016-02-06 Y 

22 Vacuum gauge Dwyer EM-127 2016-02-06 Y 

23 Calibration 

weight 100mg Troemer EM-128 2015-11-03 

y 

24 Calibration 

weight 200g Troemer EM-129 2015-11-03 

Y 

25 Reference Dry 

gas meter American meter EM-130 2015-10-31 

Y 

26 Temperature 
humidity meter Fluke EM-136 2016-02-10 

Y 

27 Digital weight 

indicator Rice lake EM-137 2016-09-14 

Y 

28 Vane 

anemometer Omega EM-153 2016-08-04 

Y 

29 caliper Mitutoyo EM-176 2016-05-19 Y 

30 
Dry gas meter 

Shinagwa 
corporation EM-178 2015-10-15 

Y 

31 
Dry gas meter 

Shinagwa 
corporation EM-179 2015-10-15 

Y 

32 Calibrabration 

gas Praxair EM-183 2016-08-16 

Y 

33 Calibrabration 

gas Praxair EM-201 2017-10-16 

Y 

34 Thermometer Fluke EM-001 2016-02-06 Y 

35 Data Acquisition 
system Keithley EM-012 2016-02-05 

Y 

36 20 channel card Keithley EM-015 2016-02-05 Y 

37 20 channel card Keithley EM-154 2016-02-05 Y 
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       Post test dry gas meter calibration data 

 

Date : 

 

2015-09-08 

Barometric pressure: 

 

101.6 

Tech/Eng. 

M.M. 

 

Manufacturer. : Maine Energy system 

 

Model : Autopellet AIR  

Calibration factor  1.007  

DGM 1 : EM-178 

Calibration factor EM-179  

DGM 2 : 1.015 
 

Calibration factor 1.00272 

Standardized  DGM : EM-130 

 

  

 
Page 1 of 1 post test DGM PI-20112 – Version 1 – Septembre 2010 

 Standard meter Dry gas meter #1 

Trail 

# 

Press 

drop 

Final ft3 Initial ft3 Change ft3 Temp 

F 

STD 

ft3 

Final  

Liter 

Initial 

Liter 

Change 

ft3 

Temp 

F 

STD ft3 Cal 

Factor 

1 0 8693,1 8692,1 1,000 78,4 0,983 292724,830 292696,130 1,014 79,52 0,9919 1,0087 

2 0 8694,1 8693,1 1,000 78,5 0,983 292753,540 292724,830 1,014 79,52 0,9922 1,0092 

3 0 8695,1 8694,1 1,000 78,5 0,983 292782,270 292753,540 1,015 79,52 0,9929 1,0099 

Average calibration factor : 1.0093  

  

Previous cal 

factor 

minus Average cal 

factor 

Divided by Previous cal. 

factor 

Multiplied * 100 Equals Deviation 

percent Max5% 

1.007 - 1.0093 / 1.007 *100 = 0.22 % 

 

 Standard meter Dry gas meter #2 

Trail 

# 

Press 

drop 

Final ft3 Initial ft3 Change ft3 Temp 

F 

STD 

ft3 

Final  

Liter 

Initial 

Liter 

Change 

ft3 

Temp 

F 

STD ft3 Cal 

Factor 

1 0 8693,1 8692,1 1,000 78,4 0,983 250926,41 250897,51 1,021 80,06 0,998 1,0147 

2 0 8694,1 8693,1 1,000 78,5 0,983 250955,24 250926,41 1,018 80,06 0,995 1,0124 

3 0 8695,1 8694,1 1,000 78,5 0,983 250984,09 250955,24 1,019 80,06 0,996 1,0131 

Average calibration factor : 1.0134  

 

Previous cal 

factor 

minus Average cal 

factor 

Divided by Previous cal. 

factor 

Multiplied * 100 Equals Deviation 

percent Max5% 

1.015 - 1.0134 / 1.015 *100 = 0.16 % 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 

 

 

 

 

 

 

 

Example Calculations 
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Validation du fichier de calcul avec les équations provenant des normes:
ASTM E2515-11

CSA B415.1-10

Dry burn rate (BR)

Equation used
B415.1, 13.4

Nomenclature
BR Dry wood burn rate, kg/hr (lb/hr)

WWD Total mass of wood burned (wet basis) during the test run, kg (lb)

θ Total time of test run, minutes

%MW Average moisture in test fuel charge, wet basis, %

To convert from dry basis to wet basis: % moisture wet basis =  

Sample calculation

Data

WWD 26,5 lbs

θ 121 min

%MW 5,57 %

Calculation

BR 5,630 Dry kg/hr
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Volume of gas sample corrected to dry 

standard conditions  (Vm(std))

Equation used
ASTM 2515, equation 6

Nomenclature

Vm (std)

K1 17.64 R/in Hg

Vm

Y DGM calibration factor

Pbar Barometric pressure mmHg (in Hg)

∆ Η Average pressure at the outlet of the dry gas meter mm water (in. Water)

Tm Absolute average dry gas meter temperature K (R)

Sample calculation

Data

Vm 20,27 dcf

Y 1,015

Pbar 30,03 in Hg

∆ Η -0,4912 in Hg

Tm 548,8 R

Calculation

Vm(std) 19,54 dscf

Volume of gas sample , corrected to standard conditions, dscm
3
 (dscf)

Volume of gas sample 
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Total amount of particulate matter collected (mn)

Equation used
ASTM 2515, equation 12

Nomenclature

mn Total amount of particulate matter collected, mg

F1 Particulate matter collected on front filter, mg

F2 Particulate matter collected on second filter, mg

∆PF Post-test weight gain of probe and filter holder assembly, mg

Sample calculation

Data

F1 0,0015 g

F2 0,000 g

∆PF 0,001 g

Calculation

mn 2,100 mg

Calculation based of train 2 data
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Particulate concentration (CS)

Equation used
ASTM 2515, equation 13

Nomenclature

CS

mn Total amount of particulate matter collected in the sampling train, mg

Vm(std) Volume of gas sample measured corrected to dry standard conditions, dsm
3
 (dscf)

Sample calculation

Data

mn 2,100 mg

Vm(std) 19,54 dscf

Calculation

Cs 0,000107 g/dscf

Calculation based of train 2 data

Concentration of particulate matter in stack gas or dilution tunnel, dry basis, 

corrected to standard conditions, g/dsm
3
 (g/dscf)
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Particulate concentration for room air (Cr)

Equation used
ASTM 2515, equation 14

Nomenclature

Cr

mr Total amount of particulate matter collected in the sampling train, mg

Vmr(std) Volume of room air sample measured corrected to dry standard conditions, dsm
3
 (dscf)

Sample calculation

Data

mr 0,000 mg

Vmr(std) 19,54 dscf

Calculation

Cr 0,000000 g/dscf

Calculation based of train 2 data

Concentration of particulate matter in room air, dry basis, corrected to standard 

conditions, g/dsm
3
 (g/dscf)
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Equation used
ASTM 2515, equation 1

Nomenclature

Vstrav

Vscent

FP

Sample calculation

Data

Vstrav 0,043375

Vscent 0,0435

Calculation

FP 0,997126

Average gas velocity at the center of the dilution tunnel cacluated after the multi-

point Pitot traverse

Adjustment factor for center of tunnel pitot tube placement

Adjustment factor for alternative pitot tube 

placement (FP)

Average gas velocity caclulated after the Pitot tube traverse 
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Average dilution tunnel gas velocity (VS)

Equation used
ASTM 2515, equation 9

Nomenclature

VS Average dilution tunnel gas velocity, m/s (ft/s)

KP Pitot tube constant

For the metric units: 

For English units:

CP

FP Pitot tube correction factor

 Average square root of each individual velocity head (∆P)

Pbar Barometric pressure at measurement site, mm H2O (in. H2O)

Pg Stack static pressure, mm Hg (in. Hg)

PS Absolute dilution tunnel static gas pressure, mm Hg (in. Hg), or Pbar + Pg

MS

tS Dilution tunnel temperature, °C (°F)

TS Absolute dilution tunnel temperature, °K (°R), or 273 + ts for metric units, 460 + ts for English units

Sample calculation

Data

KP 85,49

CP 0,99

FP 0,997

0,2198 in H20
 1/2

Pitot tube coefficient (use 0.99 for standard pitot tube, 0.84 may be used for S-type 

tubes constructed according to Method 2 specifications) 

Molecular weight of dilution tunnel gas, wet basis, g/g-mole (lb/lb-mol) may be 

assumed to be 28.78 or 29 for CSA B415

493



Pbar 30,03 in Hg

Pg 0,22 in H20

PS 30,05 in Hg

MS 29 lb/lb-mol

tS 105,14 F

TS 565,14 R

Calculation

VS 14,94 ft/s

Average dilution tunnel gas flow rate (Qstd)

Equation used
ASTM 2515, equation 3

Nomenclature

Qstd Total gas flow rate corrected to dry standard conditions, dsm
3
/min (dscf/min)

60 Conversion factor minutes per hour

BWS

VS Average dilution tunnel gas velocity, m/s (ft/s)

A Cross-sectional area of dilution tunnel, m
2
 (ft

2
)

Tstd Standard absolute temperature, 293 °K (528°R)

TS

tS Dilution tunnel temperature, °C (°F)

PS Absolute dilution tunnel static gas pressure, mm Hg (in. Hg), or Pbar + Pg

Pbar Barometric pressure at measurement site, mm Hg (in. Hg)

Pg Dilution tunnel static pressure, mm Hg (in. Hg)

Pstd Standard absolute pressure, 760 mm Hg (29.92 in. Hg)

Sample calculation

Data

BWS 0,02

VS 14,94

A 0,35 ft
2

Water vapour in the dilution tunnel stream, proportion by volume (may be assumed 

to be 2%)

Absolute average dilution tunnel temperature, °K (°R), or 273 + ts for metric units, 

460 + ts for English units

494



Tstd 528 R

TS 565,14 R

PS 30,048 in Hg

Pstd 29,92 in Hg

Calculation

Qstd 287,69 dscf/min

Particulate emission rate (E)

Equation used

Nomenclature
E Particulate emission rate, g/hr

CS

Cr Concentration of particulate matter in room air, g/dscm
3
 (g/dscf)

Qstd Total gas flow rate, dry basis corrected to standard conditions, dsm
3
/min (dscf/min)

Sample calculation

Data

CS 0,000107 g/dscf

Cr 0,000000 g/dscf

Qstd 287,69 dscf/min

Calculation

E 0,03 g/min

E 1,86 g/h

Calculation based on train 2 data.

Concentration of particulate matter in stack gas or dilution tunnel gas, dry basis 

corrected to standard conditions, g/dscm
3
 (g/dscf)
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Total particulate emission rate (ET)

Equation used
ASTM 2515, equation 15

Nomenclature

ET Total particulate emission, g

CS

Cr Concentration of particulate matter in room air, g/dscm
3
 (g/dscf)

Qstd Total gas flow rate, dry basis corrected to standard conditions, dsm
3
/min (dscf/min)

θ Total sampling time, min

Sample calculation

Data

CS 0,000107 g/dscf

Cr 0,000000 g/dscf

Qstd 287,69 dscf/min

θ 121 min

Calculation

E 3,74 g

Calculation based on train 2 data.

Concentration of particulate matter in stack gas or dilution tunnel gas, dry basis 

corrected to standard conditions, g/dscm
3
 (g/dscf)
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Average gas velocity in dilution tunnel during

each min interval, i, of the test run

Equation used
ASTM 2515, equation 10

Nomenclature

vsi

FP Pitot tube correction factor

KP Pitot tube constant

For the metric units: 

For English units:

CP

∆pi

TSi

PS Absolute dilution tunnel static gas pressure, mm Hg (in. Hg), or Pbar + Pg

MS

Pitot tube coefficient (use 0.99 for standard pitot tube, 0.84 may be used for S-type 

tubes constructed according to Method 2 specifications) 

Average gas velocity in dilution tunnel during each min interval, i of the test run 

m/sec (ft/sec)

Velocity pressure in the dilution tunnel as measured with the Pitot tube during each min 

interval, i, of the test run

Absolute average gas temperature in the dilution tunnel during the i
th

 minutes 

interval, K (R)

Molecular weight of dilution tunnel gas, wet basis, g/g-mole (lb/lb-mol) may be 

assumed to be 28.78

497



Sample calculation

Data

i=1 i=2

FP 0,997 FP 0,997

KP 85,49 KP 85,49

CP 0,99 CP 0,99

∆pi 0,047 in H20 ∆pi 0,049 in H20

TSi 564,4 R TSi 564,5 R

PS 30,05 in Hg PS 30,05 in Hg

MS 29 lb/lb-mol MS 29 lb/lb-mol

Calculation

i=1 i=2

vsi 14,78 ft/sec vsi 14,97 ft/sec

Percent of proportional sampling rate (PR)

Equation used
B415, equation 13.1

Nomenclature
PR Percent of proportional sampling rate (%)

θ Total sampling time, min

θi Time of interval, 1 min

Vm Volume of gas sample measured by the DGM, dsm
3
 (dscf)

Vmi(std)

VS Average gas velocity in the dilution tunnel, ft/min

VSi Average gas velocity in the dilution tunnel during the i
th

 10 minutes interval, ft/min

Tm Absolute average digital mass flow controller temperature, K (R)

Tmi

TS Absolute average gas temperature in the dilution tunnel, K (R)

TSi

Volume of gas sample measured by the digital mass flow controller during the i
th

 1 

minutes interval, dsm
3
 (dscf)

Absolute average digital mass flow controller temperature during the i
th

 1 minutes 

interval, K (R)

Absolute average gas temperature in the dilution tunnel during the i
th

 1 minutes 

interval, K (R)
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Sample calculation

Data

 

train =1 train =2

θ 121 min θ 121 min

θi 1 min θi 1 min

Vm 20,05 dcf Vm 19,55 dcf

Vmi(std) 0,166 cuft Vmi(std) 0,1621 cuft

VS 14,95 ft/sec VS 14,95 ft/sec

VSi 14,786 ft/sec VSi 14,786 ft/sec

Tm 550,4 R Tm 548,8 R

Tmi 548,56 R Tmi 547,08 R

TS 565,14 R TS 565,14 R

TSi 564,4 R TSi 564,5 R

Calculation

train=1 train=2

PR 101,4 % PR 101,6 %

Filter face velocity check

Equation used

Nomenclature

FVmax Maximum filter face velocity during the test run, m/min (ft/min)

VmL

FA Filter area exposed to gas sample during train operation, m2 (ft
2
)

Sample calculation

Data

VmL 0,159 dcf

Largest 1 minute interval metered gas volume value recorded during the test run, 

dm
3
 (dcf)
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FA 0,0116 ft
2

Calculation

FVmax 13,74 ft/min

Dual train precision

Equation used

Nomenclature

Dual train 

precision
Deviation between emission’s train 1 and 2

Train 1 Total emission for train 1 

Train 2 Total emission for train 2

Sample calculation
 

Data
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Train 1 3,47 g

Train 2 3,74 g

Calculation

Dual train 

precision 3,74 %

Analyzer drift checks

Equation used

Nomenclature

Drift

∆R

Span The upper limit of the instrument range, ppmv or %

Sample calculation

Data

The change in analyzer response to calibration gas over the duration of the test run 

relative to the instrument range, %

The difference between the analyzer response at the end of the test run and the 

known calibration gas value, ppmv or %
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∆R 0,015 %

Span 5 %

Calculation

Drift 0,30 %

Calculated with CO concentration values. 

Change in enthalpy (∆∆∆∆h)

Equation used
B415, equation E-1

Nomenclature

∆h change in enthalpy, kJ/kg

∆t temperature rise, °C

1,006 specific heat of air, kJ/kg°C

1,84 specific heat of water vapour, kJ/kg°C

x humidity ratio, kg/kg = 0,012 as per CSA B415,1-10

Sample calculation
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Data

∆t 39,76 °C

x 0,012 kg/kg

dans la colonne k, c'est entré direct comme ça, ça ne vient de nulle part

Calculation

i=2

∆h 40,87 kJ/kg

Velocity (V)

Equation used
B415, equation E-3

Nomenclature

V Velocity, m/s

Fp Pitot tube calibration factor

Cp

34,97 Pitot tube constant

∆P velocity pressure, mm H20

Τ temperature, K

Pitot factor, 0.99 for a standard Pitot tube or as determined by calibration for a Type S Pitot 

tube
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28,56 modecular weight of air

Pbar barometric pressure, mm Hg

Ps duct static pressure, mm Hg

Sample calculation

Data

Fp 1,75

Cp 0,84

∆P 1,64 mm H20

Τ 343,73 K

Pbar 762,81 mm Hg

Ps 0,04 mm Hg

Calculation

i=2

V 8,27 m/s

Mass flow rate (kg/h)

Equation used
B415, equation E-4

Nomenclature

m mass flow rate, kg/h

Vstd air flow velocity, m/s (standard)

3600 number of seconds per hour

A duct cross-sectional area, m
2

ρ density of air at standard temperature and pressure (use 1.204 kg/m
3
)
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Sample calculation

Data

Vstd 7,08 m/s

A 0,08 m
2

ρ 1,20 kg/m
3

Calculation

i=2

m 2348,83 kg/h

Rate of heat release into the circulating air (kJ/h)

Equation used
B415, equation E-5

Nomenclature

∆e rate of heat release into the circulating air, kJ/h

∆h change in enthalpy, kJ/kg

m mass flow rate, kg/h
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Sample calculation

Data

i=2

∆h 40,87 kJ/kg

m 2348,83 kg/h

Calculation

i=2

∆e 96008,15 kJ/h

Delivered heat output over any time interval (kJ)

Equation used
B415, equation E-6

for i=t1 to t2

Nomenclature

Et delivered heat output over any time interval t2-t1, kJ

∆e rate of heat release into the circulating air, kJ/h

i time interval for each measurement, h
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Sample calculation

Data

i=2

∆e 96008,15 kJ/h

i 0,02 h

Calculation

i=2 to 3

Et 1600,14 kJ

Heat output over a burn (Btu/h)

Equation used
B415, equation E-8

Nomenclature

Ed heat output over a burn, kJ/h (Btu/h)

Et delivered heat output over any time interval t2-t1, kJ
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Sample calculation

Data

i=2

Et 1600,14 kJ

Calculation

Ed 197737 kJ/h

187428 Btu/h

Efficiency (%)

Equation used
B415, equation E-9

Nomenclature

Ed heat output over a burn, kJ/h (Btu/h)
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I Input energy (fuel calorific value as-fired times weight of fuel charge), kJ/kg (Btu/lb)

Sample calculation

Data

Ed 187428 Btu

I 217480 Btu

Calculation

Efficiency 86,2 %
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Toshiba Confidentiel 2015-09-28 Page 1

Paramètres

Tous les facteurs de corrections et autres paramètres qui peuvent être modifiés par 
l’utilisateur du fichier sont regroupés ici.

Code verrouillage: MESY

Description du test
Test standard B415
Run # 1
Date 01-09-2015
Technicien m.m
Project # PI-20112

Description de l'unité
Manufacturier MESY
Modèle Autopellet air
Combustion system Pellet
Appliance type pellet furnace
Firebox volume na cu ft.
Appliance weight empty na lbs
Appliance weight full na lbs

Paramètres du test
Logging time 1 min
Manufacturer's rated heat output 100 000 BTU/h Donnée fournie par le manfacturier

Targeted category 4
Targeted output 100000 BTU/h
Cp steel 0,1 BTU/lb-°F

Calibration Factor (flow meter)

Q obt (L/min) Fc
0,95 1 Dimensionless
1,9 1 Dimensionless
3,76 1 Dimensionless 1,028

11,35 1 Dimensionless
22,7 1 Dimensionless

Échantillonnage

Blank sampling rate 0,20 cuft/min
Internal probe diameter 0,18 in.
Calibration Factor (DGM #1): 1,007 Dimensionless
Equipment number (DGM #1): EM-178
Calibration Factor (DGM #2): 1,015 Dimensionless
Equipment number (DGM #2): EM-179

Tunnel

Targeted tunnel flow rate 240 scfm
Tunnel diameter 8 in.
Molecular weight 29 May be assumed to be 28,56 (EPA) 28,78 (HYDRONIC VULONTARY PROGRAM) Si B-415 =  29
Pitot tube type Standard
Pitot tube coefficient 0,99 Dimensionless

Fournaise

Fp 1,7500000
Outlet section Project nu. PI-20112

H 13,000 in Date 01-09-2015
W 9,125 in Technicien mm

Section 0,8238 sqft
Surface duct 0,076532105 m2

Fuel data
Fuel type Dimension

Fuel specie Other

HHV 20214,0 kJ/kg D. Fir Oak/Maple

%C 50,4 HHV 19 810 19 887

%H 6,1 %C 48,73 50

%O 42,9 %H 6,87 6,6

%Ash 0,4 %O 43,9 42,9

HHV 8691,0 Btu/lb %Ash 0,5 0,5

LHV 8178,0 Btu/lb HHV (Btu/lb) 8519 8552

LHV (Btu/lb) 7451 7480

Default Fuel Values

Paramètres Page 1
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OverallEfficiency

Totaux
Qout: 187428 Btu

Qin(HHV): 217480 Btu

Heat output rate: 92178 Btu/hr

Qin(LHV) 204643 Btu

Emission rates
Et: 3,6084 grams

Eg/MJ: 0,0182

Elb/MM Btu output: 0,0424

Elb/MM Btu Input 0,0366

Eg/kg 0,3179

Eg/h 1,79 g/h

Delivered efficiency

ndel (HHV) 86,2%

ndel (LHV) 91,6%

Data 2015-09-01  CSAB415 PI_20112 run1 cat4513



OverallEfficiency

Load Load V V m Delta h Delta e Et Qout/h (avg) Qout/h (i)

Time Raw data row Fuel weight in out Standard Target

(min) (lbs) °F °F m/s standard m/s Kg/hr KJ/Kg KJ/h KJ (Btu/h)(avg) (Btu/h)(i) (Btu/h)avg

0,00 226,00 26,63 87,05 158,66 8,320 7,128 2364,46 40,90 96702,93 1611,72 91662 91662

1,00 227,00 26,33 86,73 158,87 8,141 6,972 2312,81 41,20 95298,67 1588,31 90996 90330 100000

2,00 228,00 26,23 87,76 159,32 8,274 7,081 2348,83 40,87 96008,15 1600,14 90998 91003 100000

3,00 229,00 25,93 88,15 159,85 8,337 7,128 2364,64 40,95 96825,12 1613,75 91193 91777 100000

4,00 230,00 25,73 87,17 159,26 8,443 7,226 2396,98 41,18 98702,24 1645,04 91666 93557 100000

5,00 231,00 25,63 87,58 159,67 8,136 6,959 2308,45 41,18 95053,72 1584,23 91405 90098 100000

6,00 232,00 25,33 87,15 159,35 8,366 7,159 2374,89 41,24 97940,11 1632,34 91609 92834 100000

7,00 233,00 25,16 86,99 159,38 8,338 7,135 2366,91 41,34 97850,80 1630,85 91751 92750 100000

8,00 234,00 24,84 87,23 159,34 8,147 6,972 2312,88 41,18 95248,37 1587,47 91588 90283 100000

9,00 235,00 24,61 87,29 159,71 8,493 7,263 2409,41 41,36 99663,82 1661,06 91876 94468 100000

10,00 236,00 24,39 87,67 160,31 8,214 7,018 2328,16 41,49 96595,26 1609,92 91847 91559 100000

11,00 237,00 24,22 86,82 160,42 8,327 7,114 2359,86 42,03 99192,79 1653,21 92029 94022 100000

12,00 238,00 23,93 87,77 160,55 8,237 7,036 2333,89 41,56 97005,34 1616,76 92022 91948 100000

13,00 239,00 23,76 87,92 160,07 8,371 7,155 2373,56 41,21 97814,66 1630,24 92072 92715 100000

14,00 240,00 23,52 88,44 160,20 8,385 7,166 2376,99 40,99 97435,10 1623,92 92091 92356 100000

15,00 241,00 23,41 88,98 159,96 8,363 7,150 2371,80 40,54 96162,83 1602,71 92032 91150 100000

16,00 242,00 23,05 86,50 158,95 8,653 7,409 2457,79 41,38 101709,82 1695,16 92289 96407 100000

17,00 243,00 22,92 88,04 159,53 8,275 7,080 2348,43 40,83 95893,31 1598,22 92212 90894 100000

18,00 244,00 22,71 88,55 159,51 8,255 7,063 2342,83 40,53 94947,61 1582,46 92095 89998 100000

19,00 245,00 22,43 88,11 159,46 8,242 7,052 2339,18 40,75 95322,57 1588,71 92008 90353 100000

20,00 246,00 22,32 87,34 159,60 8,388 7,176 2380,27 41,27 98244,93 1637,42 92061 93123 100000

21,00 247,00 22,02 86,08 158,95 8,364 7,162 2375,82 41,62 98879,35 1647,99 92137 93725 100000

22,00 248,00 21,72 87,44 159,72 8,492 7,263 2409,17 41,28 99461,00 1657,68 92230 94276 100000

23,00 249,00 21,52 87,93 160,28 8,154 6,967 2311,12 41,32 95502,84 1591,71 92159 90524 100000

24,00 250,00 21,32 88,91 160,78 8,343 7,123 2362,88 41,05 96998,89 1616,65 92150 91942 100000

25,00 251,00 21,12 88,45 161,06 8,332 7,110 2358,66 41,47 97814,27 1630,24 92172 92715 100000

26,00 252,00 20,92 89,06 161,24 8,267 7,053 2339,55 41,23 96452,10 1607,53 92144 91424 100000

27,00 253,00 20,62 88,74 160,99 8,219 7,015 2326,86 41,27 96024,73 1600,41 92104 91019 100000

28,00 254,00 20,42 89,38 161,67 8,371 7,136 2367,29 41,29 97741,46 1629,02 92123 92646 100000

29,00 255,00 20,21 88,21 161,60 8,349 7,119 2361,50 41,92 98994,94 1649,92 92180 93834 100000

30,00 256,00 19,82 88,34 161,75 8,130 6,930 2298,81 41,93 96393,34 1606,56 92154 91368 100000

31,00 257,00 19,62 88,85 161,60 8,308 7,084 2349,97 41,55 97643,53 1627,39 92166 92553 100000

32,00 258,00 19,42 88,44 161,65 8,369 7,135 2366,80 41,82 98971,94 1649,53 92216 93812 100000

33,00 259,00 19,17 87,54 161,51 8,241 7,028 2331,27 42,25 98494,39 1641,57 92250 93360 100000

34,00 260,00 19,02 86,41 161,77 8,484 7,232 2398,95 43,04 103249,43 1720,82 92410 97867 100000

35,00 261,00 18,82 87,42 161,72 8,270 7,050 2338,68 42,44 99250,84 1654,18 92456 94077 100000

36,00 262,00 18,62 88,82 162,26 8,478 7,222 2395,52 41,95 100492,00 1674,87 92532 95253 100000

37,00 263,00 18,41 88,18 162,11 8,575 7,305 2423,29 42,23 102329,89 1705,50 92649 96995 100000

38,00 264,00 18,22 88,78 162,16 8,273 7,048 2337,84 41,91 97980,46 1633,01 92655 92872 100000

39,00 265,00 17,92 87,53 161,58 8,503 7,251 2405,18 42,29 101721,95 1695,37 92749 96419 100000

40,00 266,00 17,72 87,33 161,32 8,254 7,041 2335,67 42,26 98702,49 1645,04 92769 93557 100000

41,00 267,00 17,52 89,15 162,02 8,540 7,277 2413,84 41,62 100464,87 1674,41 92827 95227 100000

42,00 268,00 17,32 87,27 161,35 8,367 7,137 2367,41 42,31 100176,83 1669,61 92877 94954 100000

43,00 269,00 17,12 88,50 161,83 8,370 7,134 2366,47 41,88 99114,13 1651,90 92901 93947 100000

44,00 270,00 16,82 87,84 161,54 8,414 7,175 2379,94 42,09 100180,00 1669,67 92947 94957 100000

45,00 271,00 16,61 89,18 161,21 8,286 7,069 2345,10 41,14 96472,18 1607,87 92914 91443 100000

46,00 272,00 16,42 88,37 160,14 8,384 7,166 2377,10 40,99 97435,50 1623,92 92902 92356 100000

47,00 273,00 16,22 87,66 159,61 8,276 7,079 2348,27 41,10 96502,62 1608,38 92873 91472 100000

48,00 274,00 16,12 88,41 159,04 8,223 7,040 2335,45 40,34 94223,04 1570,38 92800 89311 100000

49,00 275,00 15,72 86,60 158,35 8,378 7,181 2382,22 40,98 97625,37 1627,09 92795 92536 100000

50,00 276,00 15,58 88,83 158,52 8,315 7,125 2363,45 39,81 94082,14 1568,04 92724 89177 100000

51,00 277,00 15,31 88,11 158,57 8,406 7,203 2389,37 40,25 96162,92 1602,72 92693 91150 100000

52,00 278,00 15,22 88,01 158,12 8,233 7,059 2341,66 40,05 93778,37 1562,97 92622 88889 100000

53,00 279,00 14,91 87,06 157,80 8,477 7,273 2412,54 40,40 97478,24 1624,64 92617 92396 100000

54,00 280,00 14,81 87,61 157,89 8,418 7,221 2395,39 40,14 96152,75 1602,55 92591 91140 100000

55,00 281,00 14,42 88,43 158,45 8,393 7,193 2385,91 39,99 95423,99 1590,40 92552 90449 100000

56,00 282,00 14,31 87,88 158,84 8,251 7,066 2344,08 40,53 95010,52 1583,51 92509 90057 100000

57,00 283,00 14,11 88,39 159,39 8,234 7,046 2337,29 40,55 94783,17 1579,72 92463 89842 100000

58,00 284,00 13,71 88,04 159,92 8,104 6,929 2298,40 41,06 94365,08 1572,75 92411 89446 100000

59,00 285,00 13,51 88,23 160,64 8,396 7,170 2378,58 41,36 98369,78 1639,50 92425 93241 100000

60,00 286,00 13,21 87,58 160,75 8,557 7,306 2423,57 41,79 101280,40 1688,01 92484 96000 100000

61,00 287,00 13,11 88,42 160,97 8,239 7,032 2332,68 41,44 96656,71 1610,95 92470 91618 100000

62,00 288,00 12,81 88,79 160,69 8,250 7,045 2336,85 41,06 95955,53 1599,26 92446 90953 100000

63,00 289,00 12,61 87,83 160,54 8,156 6,966 2310,84 41,53 95961,18 1599,35 92423 90958 100000

64,00 290,00 12,41 88,48 161,25 8,425 7,187 2384,20 41,56 99084,13 1651,40 92446 93919 100000

65,00 291,00 12,21 87,96 161,39 8,625 7,357 2440,36 41,94 102348,39 1705,81 92515 97013 100000

66,00 292,00 12,01 88,06 160,93 8,418 7,186 2383,60 41,62 99208,83 1653,48 92538 94037 100000

67,00 293,00 11,81 87,96 160,80 8,494 7,252 2405,71 41,60 100084,33 1668,07 92572 94867 100000

68,00 294,00 11,61 87,79 160,30 8,418 7,193 2386,00 41,42 98818,12 1646,97 92588 93666 100000

69,00 295,00 11,21 88,43 160,16 8,326 7,116 2360,43 40,97 96705,51 1611,76 92574 91664 100000

70,00 296,00 11,18 88,65 159,70 8,163 6,982 2316,00 40,58 93983,78 1566,40 92525 89084 100000

71,00 297,00 10,91 88,37 159,47 8,379 7,169 2378,06 40,61 96576,63 1609,61 92512 91542 100000

72,00 298,00 10,71 87,92 159,46 8,522 7,292 2418,79 40,87 98845,49 1647,42 92528 93692 100000

73,00 299,00 10,41 86,73 159,35 8,353 7,148 2371,21 41,48 98358,84 1639,31 92537 93231 100000

74,00 300,00 10,21 87,21 159,44 8,399 7,187 2383,97 41,26 98356,47 1639,27 92547 93229 100000

75,00 301,00 10,01 87,98 159,30 8,320 7,120 2361,95 40,74 96216,34 1603,61 92529 91200 100000

76,00 302,00 9,81 87,00 159,37 8,353 7,148 2371,14 41,33 98006,44 1633,44 92534 92897 100000

77,00 303,00 9,52 87,44 159,72 8,492 7,263 2409,15 41,28 99457,28 1657,62 92556 94272 100000

78,00 304,00 9,31 88,00 159,69 8,460 7,235 2400,08 40,95 98281,71 1638,03 92564 93158 100000

79,00 305,00 9,11 87,17 159,49 8,404 7,190 2385,03 41,30 98513,37 1641,89 92574 93378 100000

80,00 306,00 9,01 87,29 159,09 8,417 7,206 2390,36 41,01 98032,85 1633,88 92578 92922 100000

81,00 307,00 8,71 87,65 159,93 8,231 7,037 2334,47 41,28 96373,97 1606,23 92563 91350 100000

82,00 308,00 8,51 87,74 160,09 8,166 6,979 2315,24 41,32 95675,26 1594,59 92540 90687 100000

83,00 309,00 8,21 88,53 160,99 8,113 6,924 2296,92 41,39 95063,22 1584,39 92511 90107 100000

84,00 310,00 8,11 87,49 160,24 8,246 7,047 2337,52 41,55 97127,57 1618,79 92506 92064 100000

85,00 311,00 7,71 87,96 160,27 8,331 7,119 2361,37 41,30 97517,39 1625,29 92505 92434 100000

86,00 312,00 7,58 88,39 160,27 8,463 7,232 2398,96 41,05 98485,14 1641,42 92515 93351 100000

87,00 313,00 7,31 87,69 159,83 8,323 7,117 2360,93 41,21 97283,97 1621,40 92512 92212 100000

88,00 314,00 7,11 88,19 160,07 8,155 6,970 2312,25 41,05 94923,05 1582,05 92483 89974 100000

89,00 315,00 7,01 88,15 159,47 8,409 7,195 2386,65 40,73 97215,97 1620,27 92479 92148 100000

90,00 316,00 6,71 88,13 159,67 8,180 6,996 2320,80 40,86 94838,08 1580,63 92451 89894 100000

91,00 317,00 6,51 87,40 158,89 8,486 7,267 2410,76 40,84 98446,78 1640,78 92460 93314 100000

92,00 318,00 6,31 88,38 159,01 8,192 7,014 2326,77 40,34 93863,42 1564,39 92423 88970 100000

93,00 319,00 6,16 87,47 158,99 8,145 6,974 2313,38 40,85 94493,03 1574,88 92392 89567 100000

94,00 320,00 5,91 87,87 159,00 8,348 7,148 2371,23 40,63 96336,12 1605,60 92381 91314 100000

95,00 321,00 5,60 87,53 159,20 8,079 6,916 2294,05 40,94 93915,47 1565,26 92346 89019 100000

96,00 322,00 5,40 88,02 159,42 8,137 6,962 2309,46 40,78 94181,92 1569,70 92314 89272 100000

97,00 323,00 5,21 87,74 159,22 8,234 7,048 2338,01 40,83 95456,40 1590,94 92296 90480 100000

98,00 324,00 5,00 87,11 158,81 8,316 7,123 2362,89 40,95 96763,71 1612,73 92290 91719 100000

99,00 325,00 4,80 87,28 158,39 8,201 7,029 2331,69 40,62 94708,59 1578,48 92265 89771 100000

100,00 326,00 4,51 87,11 158,38 8,248 7,069 2345,00 40,71 95458,17 1590,97 92247 90482 100000

101,00 327,00 4,38 86,11 158,17 8,346 7,156 2373,84 41,16 97703,00 1628,38 92251 92609 100000

102,00 328,00 4,10 86,94 158,62 8,255 7,072 2346,02 40,94 96046,78 1600,78 92239 91040 100000

103,00 329,00 3,90 87,32 158,92 8,144 6,974 2313,47 40,89 94608,72 1576,81 92214 89677 100000

104,00 330,00 3,70 86,78 159,02 8,225 7,043 2336,18 41,26 96402,11 1606,70 92206 91376 100000

105,00 331,00 3,50 87,11 159,14 8,146 6,973 2313,21 41,14 95163,66 1586,06 92187 90203 100000

106,00 332,00 3,20 87,07 159,14 8,389 7,182 2382,34 41,16 98060,21 1634,34 92194 92948 100000

107,00 333,00 3,00 86,76 159,39 8,194 7,012 2326,04 41,48 96489,24 1608,15 92188 91459 100000

108,00 334,00 2,80 87,42 159,55 8,413 7,197 2387,44 41,19 98344,42 1639,07 92197 93217 100000

109,00 335,00 2,60 87,83 160,06 8,338 7,127 2364,20 41,25 97529,81 1625,50 92199 92445 100000

110,00 336,00 2,20 87,95 160,38 8,280 7,074 2346,57 41,37 97072,79 1617,88 92198 92012 100000

111,00 337,00 2,20 87,37 160,65 8,023 6,852 2272,80 41,85 95127,40 1585,46 92179 90168 100000

112,00 338,00 1,90 87,28 160,53 8,169 6,977 2314,42 41,83 96819,63 1613,66 92176 91772 100000

113,00 339,00 1,70 86,95 159,95 8,258 7,060 2342,01 41,69 97649,18 1627,49 92179 92558 100000

114,00 340,00 1,50 87,08 160,14 8,246 7,048 2337,85 41,73 97550,60 1625,84 92182 92465 100000

115,00 341,00 1,20 87,18 159,75 8,277 7,078 2348,00 41,45 97319,18 1621,99 92182 92246 100000

116,00 342,00 1,00 87,00 159,71 8,335 7,128 2364,64 41,53 98200,19 1636,67 92190 93081 100000

117,00 343,00 0,90 86,83 159,30 8,254 7,064 2343,31 41,39 96983,95 1616,40 92188 91928 100000

118,00 344,00 0,50 86,64 159,44 8,483 7,258 2407,77 41,58 100119,26 1668,65 92211 94900 100000

119,00 345,00 0,40 86,04 159,30 7,972 6,823 2263,28 41,85 94708,17 1578,47 92190 89771 100000

120,00 346,00 0,15 87,15 159,35 8,274 7,081 2348,78 41,23 96851,77 1614,20 92187 91803 100000

121,00 347,00 0,00 86,87 159,04 8,205 7,025 2330,48 41,22 96061,64 1601,03 92178 91054 100000

Data 2015-09-01  CSAB415 PI_20112 run1 cat4
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Key in data

Start End
Barometer (kPa): 101,7 101,7
Barometer (in.Hg): 30,031999 30,0319987
Dry Bulb (F): 80,6 87,1
Humidity (%): 52,2 47,5
Air velocity (ft/min) 20 19

DGM #1    Final: 10271,403 cuft    Final: 290853,750 Liter
 Initial: 10250,252 cuft  Initial: 290254,810 Liter

DGM #2    Final: 8797,648 cuft    Final: 249121,650 Liter
 Initial: 8777,374 cuft  Initial: 248547,540 Liter

Numéro de la ligne dans "Raw data" à partir duquel les données du VRAI test commencent 226

Autres données à rentrer: dans preload data, load data, traverse et filter set weight

Pression statique (mmHg) 0,037
Pression statique (in.H2O) 0,200
consomation electrique (KWatt) 0,736

Project nu.PI-20112
Date 01-09-2015
Technicien m.m

Data 2015-09-01  CSAB415 PI_20112 run1 cat4 Page 1
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Preload Data

Preload data sheet

Lower Ideal Upper

##### ###### #VALEUR!

* For boilers, a loading density factor of 10 lb/ft3 is applied

           Load Volume: 0,0000 cu. ft Loading Density: #VALEUR! lbs./ft3

Number of Spaces: 0 Load Density (wet): #DIV/0! lbs./ft3

Spacer weight (lbs): 0 Dry Wood Density: #DIV/0!

Weight Ave. MC x Volume

Thick       xWide     x Length  lbs Weight Cubic Inches

13,25 5,9 78,175 0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

SUM MCxWT 78,175

PreTest Load Weight: 13,25   lbs.             Dry Weight: 5,68   kg.

Average Moisture Content: %
Dry: 5,90 5,90 Wet: 5,57

Must be 18-28 must be 15,2-22

Project nu.PI-20112

Date 01-09-2015

Technicien AL

Test Load Weight:

Piece Size (in): Meter Moisture Content

Dry Uncorrected %

Data 2015-09-01  CSAB415 PI_20112 run1 cat4 Page 1
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Load Data

FUEL LOAD DATA SHEET, CSA B415

Lower Ideal Upper

#### ##### #####

* For boilers, a loading density factor of 10 lb/ft3 is applied

           Load Volume: 0,00 cu. ft Loading Density: #VALEUR! lbs./ft3

Number of Spaces: 0 Load Density (wet): #DIV/0! lbs./ft3

Spacer weight: 0 lbs Dry Wood Density: #DIV/0! lbs./ft3

Weight Ave. MC x Volume Ave. MC 
Thick       xWide     xLength  lbs Weight Cubic Inches %

26,50 5,90 156,35 0,00 5,9

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

SUM MCxWT 156,35 5,9 %

Test Load Weight: 26,50   lbs.             Dry Weight: 11,35   kg.

Average Moisture Content: %

Dry: 5,90 Dry(EPA) = 5,90 5,90 Wet: 5,57

Dry(B415)= 5,90 Must be 18-28 must be 15,2-22

Coal Bed Range: 2,7  lbs.         to 6,6  lbs.

TEST CHARGE: Project nu. PI-20112

Coal bed weight: 8,70  lbs.      Date 01-09-2015

Must be between 10 and 25% of test load Technicien AL

Test Load Weight:

Piece Size (in): Meter Moisture Content
Dry Uncorrected %

Data 2015-09-01  CSAB415 PI_20112 run1 cat4 Page 1
517



Traverse

 Tunnel Traverse Worksheet (for velocity calculations)

Static Pressure: 0,16 in. H20

Barometer: 29,900 in. Hg

Pour un tunnel de 12" et plus, prendre 6 lectures

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F

A center 0,0000

B center 0,0000

A1 0,0000

A2 0,0000

A3 0,0000

A4 0,0000

A5 0,0000

A6 0,0000

B1 0,0000

B2 0,0000

B3 0,0000

B4 0,0000

B5 0,0000

B6 0,0000 PITOT CONSTANT=

AVERAGE #DIV/0! 0,0000 0,998

Pour un tunnel moins de 12", prendre 4 lectures 

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F

A center 0,044 79,0 0,2098

B center 0,043 79,1 0,2074

A1 0,040 79,1 0,2000

A2 0,048 79,0 0,2191

A3 0,042 79,3 0,2049

A4 0,041 79,4 0,2025

B1 0,046 79,5 0,2145

B2 0,043 79,5 0,2074

B3 0,043 79,5 0,2074

B4 0,044 79,6 0,2098

AVERAGE 0,0434 79,3 0,2082

Project nu. PI-20112

Date 01-09-2015

Technicien m.m

Data 2015-09-01  CSAB415 PI_20112 run1 cat4 Page 1518



Filter set weight

Filter set weight

Ambient blank (g) Date Heure
probe front back gasket probe front back gasket probe front back gasket Filter

Before (1)
Before (2)
Before (3) 108,963 0,1225 0,1242 10,1303 108,844 0,1239 0,1218 10,3216 108,7481 0,1219 0,1229 10,1259 0,1219 2015-08-31 17:00
Before (4) 108,963 0,1224 0,1243 10,1303 108,844 0,1238 0,122 10,3217 108,7482 0,1219 0,123 10,1258 0,1218 2015-09-01 14:30
After (1) 108,9631 0,1235 0,1243 10,1326 108,844 0,1249 0,1221 10,3272 108,7484 0,1234 0,123 10,13 0,1218 2015-09-01 19:30
After (2) 108,963 0,1234 0,1243 10,1303 108,844 0,1248 0,122 10,3226 108,7482 0,1234 0,123 10,1264 0,1218 2015-09-15 16:00
After (3) 108,963 0,1234 0,1243 10,1303 108,844 0,1248 0,122 10,3227 108,7482 0,1234 0,123 10,1264 0,1218 2015-09-21 16:00
After (4)
After (5)
After (6) 108,963 0,1234 0,1243 10,1303 108,844 0,1248 0,122 10,3217 108,7482 0,1234 0,123 10,1264 0,1218 2015-09-21 16:00

Difference 0,0000 0,0010 0,0000 0,0000 0,0000 0,0010 0,0000 0,0000 0,0000 0,0015 0,0000 0,0006 0,0000
Total (mg) 1 2 2,1 0

Total ajusté (mg) 1,00 2,00 2,10

Project nu. PI-20112
Date 01-09-2015
Technicien M.M

System 2 (g)System 1 (g) 1st hour System 1 (g)
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Particulates Calculations

SFBA EPA  EMISSION RESULTS

RESULTS

 Average emission rate: 1,8 g/hr

Burn Rate : 5,628 Dry kg/hr

Test Duration: 121 min

PRESSURE FACTOR:  DGM 1 0,98122 BAROMETRIC PRESSURE  

DGM 2 0,98733  Average: 30,032 in Hg

TEMPERATURE FACTORS    Start: 30,032 in Hg

DGM 1 0,95930      End: 30,032 in Hg

DGM 2 0,96210

DRY GAS METER VALUES

VOLUMES SAMPLED DGM #1    Final: 10271,403 Cuft

DGM 1 20,04678 Scft  Initial: 10250,252 Cuft

DGM 2 19,54781 Scft

DGM #2    Final: 8797,648 Cuft

TOTAL TUNNEL VOLUME : 34831 Scft  Initial: 8777,374 Cuft

SAMPLE RATIOS TEMPERATURES 

    Sample Train 1: 1737,488 DGM #1 550,402 °R

   Sample Train 2: 1781,838 DGM #2 548,798 °R

TOTAL EMISSIONS CALIBRATION FACTORS

       Sample Train 1 3,47 g DGM #1 1,0069

       Sample Train 2 3,74 g DGM #2 1,0150

EMISSION RATES TUNNEL FLOW RATE: 287,860 Dscfm

    Sample Train 1 1,72 g/hr

    Sample Train 2 1,86 g/hr PARTICULATE CATCH 

         Total Sample Train 1: 2,00 mg

1st hour emission rate 1,74 g/hr            Total Sample Train 2: 2,10 mg

         Total Sample Train 1 1st hour: 1,00 mg

        DEVIATION: 3,70%

Train 1 Train 2

Cs 9,977E-05 0,000107429

Data 2015-09-01  CSAB415 PI_20112 run1 cat4 Page 1
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Particulates Calculations

Start End

Barometer (in.Hg): 30,032 30,032

Dry Bulb (F): 80,6 87,1

Humidity (%): 52,2 47,5

Air velocity (Ft/min) 20 19

Test Duration: 121 min

Average Stove Temperature: #######

Moisture content of wood (wet basis): 0,00

Average 0,01 10,77 9,19 212,67 88,68 105,14

              * * * * * *1 *2 *3

Elapsed Weight Flue Room Tunnel

Time Raw data row Remaining CO CO2 O2 Gas Temp Dry Bulb

min lbs % % % °F °F °F

0,00 226,00 26,6 0,0 11,6 8,5 209,9 86,2 103,9

1,0 227,0 26,3 0,0 11,8 8,2 210,3 86,4 104,4

2,0 228,0 26,2 0,0 10,9 9,1 210,0 86,8 104,5

3,0 229,0 25,9 0,0 11,4 8,7 210,5 86,9 105,1

4,0 230,0 25,7 0,0 9,3 10,7 210,3 87,2 104,9

5,0 231,0 25,6 0,0 12,0 7,9 210,4 87,3 105,1

6,0 232,0 25,3 0,0 11,2 8,8 210,5 87,7 105,0

7,0 233,0 25,2 0,0 10,9 9,1 210,7 87,6 105,4

8,0 234,0 24,8 0,0 11,0 8,9 210,8 88,1 105,6

9,0 235,0 24,6 0,0 11,5 8,5 211,3 88,1 105,7

10,0 236,0 24,4 0,0 12,1 7,8 211,8 88,1 105,8

11,0 237,0 24,2 0,0 10,5 9,4 211,8 88,1 105,9

12,0 238,0 23,9 0,0 10,2 9,7 211,6 88,1 105,9

13,0 239,0 23,8 0,0 10,1 10,2 211,3 88,1 106,3

14,0 240,0 23,5 0,0 10,2 9,8 211,4 88,1 105,9

15,0 241,0 23,4 0,0 10,1 9,8 210,8 88,5 105,2

16,0 242,0 23,0 0,0 10,1 10,1 210,8 88,5 105,4

17,0 243,0 22,9 0,0 11,6 8,3 211,4 89,0 105,9

18,0 244,0 22,7 0,0 10,8 8,9 210,9 88,6 106,0

19,0 245,0 22,4 0,0 10,4 9,6 211,1 88,5 105,6

20,0 246,0 22,3 0,0 11,9 8,1 211,5 88,4 105,5

21,0 247,0 22,0 0,0 11,6 8,3 211,2 88,5 106,1

22,0 248,0 21,7 0,0 11,4 8,5 211,8 89,2 106,3

23,0 249,0 21,5 0,0 11,5 8,4 212,2 89,1 106,4

24,0 250,0 21,3 0,0 11,1 8,9 212,7 88,9 106,5

25,0 251,0 21,1 0,0 9,9 10,0 212,1 88,8 106,5

26,0 252,0 20,9 0,0 10,7 9,3 212,6 89,1 106,3

27,0 253,0 20,6 0,0 11,4 8,4 212,5 89,2 105,7

28,0 254,0 20,4 0,0 11,6 8,3 213,2 89,2 105,9

29,0 255,0 20,2 0,0 11,3 8,6 213,2 89,1 105,5

30,0 256,0 19,8 0,0 11,1 8,9 213,3 89,1 105,6

31,0 257,0 19,6 0,0 11,5 8,4 213,6 89,1 105,2

32,0 258,0 19,4 0,0 10,8 8,9 213,3 88,9 105,4

33,0 259,0 19,2 0,0 10,4 9,5 213,3 88,6 105,2

34,0 260,0 19,0 0,0 11,5 8,4 213,8 88,8 105,2

35,0 261,0 18,8 0,0 10,7 9,3 213,9 88,9 105,5

36,0 262,0 18,6 0,0 11,0 9,0 214,1 89,0 105,7

37,0 263,0 18,4 0,0 11,5 8,4 214,0 88,9 106,0

38,0 264,0 18,2 0,0 10,0 10,0 213,7 89,2 105,9

39,0 265,0 17,9 0,0 10,6 9,4 213,9 89,1 106,0

40,0 266,0 17,7 0,0 10,5 9,5 213,8 89,1 105,9

41,0 267,0 17,5 0,0 11,7 8,2 214,3 89,0 106,3

42,0 268,0 17,3 0,0 10,9 9,0 213,7 89,3 106,0

43,0 269,0 17,1 0,0 11,0 9,0 214,4 89,4 106,2

44,0 270,0 16,8 0,0 10,4 9,2 213,7 89,3 105,9

45,0 271,0 16,6 0,0 8,7 11,3 213,5 89,9 106,5

46,0 272,0 16,4 0,0 9,8 10,1 213,6 89,4 106,4

47,0 273,0 16,2 0,0 9,9 10,1 213,5 89,3 106,1

48,0 274,0 16,1 0,0 9,6 10,4 212,7 89,4 106,0

49,0 275,0 15,7 0,0 10,5 9,4 212,8 89,9 106,4

50,0 276,0 15,6 0,0 10,5 9,5 212,7 89,7 106,6

51,0 277,0 15,3 0,0 10,2 9,8 212,6 89,8 106,3
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Particulates Calculations

52,0 278,0 15,2 0,0 9,5 10,5 212,3 89,6 106,5

53,0 279,0 14,9 0,0 10,2 9,8 212,4 90,1 107,0

54,0 280,0 14,8 0,0 11,4 8,5 212,8 90,1 107,0

55,0 281,0 14,4 0,0 11,3 8,6 213,2 89,5 106,8

56,0 282,0 14,3 0,0 12,7 7,1 213,1 89,5 106,3

57,0 283,0 14,1 0,0 11,4 8,5 213,2 89,5 106,0

58,0 284,0 13,7 0,0 11,4 8,5 213,7 89,4 105,9

59,0 285,0 13,5 0,0 11,5 8,4 213,5 89,3 105,8

60,0 286,0 13,2 0,0 10,5 9,4 213,5 89,2 105,8

61,0 287,0 13,1 0,0 10,3 9,7 213,4 89,6 105,6

62,0 288,0 12,8 0,0 10,0 9,9 213,1 89,4 105,3

63,0 289,0 12,6 0,0 11,4 8,5 213,8 89,4 105,3

64,0 290,0 12,4 0,0 11,4 8,6 213,8 89,3 105,3

65,0 291,0 12,2 0,0 11,0 8,8 214,0 89,3 105,5

66,0 292,0 12,0 0,0 9,7 10,1 213,6 89,2 105,4

67,0 293,0 11,8 0,0 10,3 9,8 213,4 89,6 105,5

68,0 294,0 11,6 0,0 10,6 9,3 213,4 89,2 105,1

69,0 295,0 11,2 0,0 10,8 9,1 213,4 89,2 105,3

70,0 296,0 11,2 0,0 10,0 10,0 213,0 89,3 105,0

71,0 297,0 10,9 0,0 10,6 9,5 213,0 89,1 105,2

72,0 298,0 10,7 0,0 11,8 8,1 213,4 89,2 105,4

73,0 299,0 10,4 0,0 11,5 8,5 213,7 88,8 105,5

74,0 300,0 10,2 0,0 10,3 9,8 213,5 88,9 105,0

75,0 301,0 10,0 0,0 10,5 9,4 213,5 88,9 105,2

76,0 302,0 9,8 0,0 10,2 9,6 213,2 88,9 105,0

77,0 303,0 9,5 0,0 12,1 7,8 214,0 88,8 105,0

78,0 304,0 9,3 0,0 10,3 9,7 213,8 88,8 105,0

79,0 305,0 9,1 0,0 10,2 9,8 213,6 89,0 104,9

80,0 306,0 9,0 0,0 10,2 9,8 213,9 88,7 105,0

81,0 307,0 8,7 0,0 11,8 8,2 214,0 88,8 105,1

82,0 308,0 8,5 0,0 11,0 8,9 213,8 88,8 104,7

83,0 309,0 8,2 0,0 9,5 10,5 212,8 88,6 104,3

84,0 310,0 8,1 0,0 10,8 9,2 213,3 89,2 104,5

85,0 311,0 7,7 0,0 10,7 9,3 213,6 89,0 104,4

86,0 312,0 7,6 0,0 10,3 9,7 213,2 88,9 104,4

87,0 313,0 7,3 0,0 10,6 9,4 213,5 88,6 104,5

88,0 314,0 7,1 0,0 10,8 9,2 213,6 88,7 104,3

89,0 315,0 7,0 0,0 9,5 10,5 212,9 88,9 104,3

90,0 316,0 6,7 0,0 10,3 9,7 212,7 88,6 104,4

91,0 317,0 6,5 0,0 9,6 10,7 212,4 88,6 104,5

92,0 318,0 6,3 0,0 10,9 9,0 212,7 88,5 104,2

93,0 319,0 6,2 0,0 10,7 9,2 212,4 88,4 103,8

94,0 320,0 5,9 0,0 10,9 9,1 212,3 88,4 103,6

95,0 321,0 5,6 0,0 10,9 9,2 212,8 88,3 103,7

96,0 322,0 5,4 0,0 10,2 9,7 212,8 88,3 103,5

97,0 323,0 5,2 0,0 10,0 10,1 212,7 88,3 103,5

98,0 324,0 5,0 0,0 10,4 9,6 212,7 88,0 103,4

99,0 325,0 4,8 0,0 10,1 9,9 212,2 88,0 103,4

100,0 326,0 4,5 0,0 10,0 10,0 212,2 88,1 103,6

101,0 327,0 4,4 0,0 11,3 8,8 211,8 88,2 103,6

102,0 328,0 4,1 0,0 12,1 7,8 211,9 88,2 103,8

103,0 329,0 3,9 0,0 11,6 8,4 211,9 88,2 103,8

104,0 330,0 3,7 0,0 11,3 8,7 212,4 88,2 103,7

105,0 331,0 3,5 0,0 9,9 10,1 212,0 87,9 104,2

106,0 332,0 3,2 0,0 10,6 9,4 211,9 87,8 104,2

107,0 333,0 3,0 0,0 11,3 8,9 212,7 87,8 104,0

108,0 334,0 2,8 0,0 10,5 9,5 212,2 88,2 104,2

109,0 335,0 2,6 0,0 11,8 8,1 212,6 88,1 104,2

110,0 336,0 2,2 0,0 12,0 7,9 212,7 88,1 104,1

111,0 337,0 2,2 0,0 11,1 8,9 212,6 87,9 103,8

112,0 338,0 1,9 0,0 10,7 9,3 212,6 87,8 103,8

113,0 339,0 1,7 0,0 10,2 9,6 212,8 87,9 103,9

114,0 340,0 1,5 0,0 10,2 9,9 212,7 88,1 103,8

115,0 341,0 1,2 0,0 11,3 8,7 212,4 88,4 103,9

116,0 342,0 1,0 0,0 10,8 9,1 212,3 88,4 104,4

117,0 343,0 0,9 0,0 9,8 10,3 212,4 88,4 104,1

118,0 344,0 0,5 0,0 11,7 8,4 213,1 87,8 104,7

119,0 345,0 0,4 0,0 10,0 9,8 212,7 88,1 104,0

120,0 346,0 0,1 0,0 10,5 9,4 212,7 88,1 104,1

121,0 347,0 0,0 0,0 10,9 9,4 212,4 88,6 104,2
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Max Max

89,98 86,58

 

0,17 90,57 90,23 85,22 0,16 88,61 88,99 83,33 0,05 0,03

Mass flow 1 Mass flow 1 Mass flow 1 Filter 1 Mass flow 2 Mass flow 2 Mass flow 2 Filter 2 Tunnel VelocityFlue draft

Reading Inlet T Outlet T Temp Reading Inlet T Outlet T Temp Pressure Pressure

in wc in wc

cuft/min oF oF oF cuft/min oF oF oF in wc in wc

0,17 88,59 88,36 86,05 0,16 86,90 87,15 85,12 0,05 0,03

0,17 88,67 88,45 86,15 0,16 86,97 87,19 85,21 0,05 0,03

0,17 88,76 88,49 86,29 0,16 87,12 87,25 85,34 0,05 0,03

0,17 88,89 88,52 86,46 0,16 87,25 87,29 85,49 0,05 0,03

0,17 89,00 88,55 86,61 0,16 87,42 87,41 85,60 0,05 0,03

0,17 89,14 88,60 86,79 0,16 87,61 87,52 85,78 0,05 0,03

0,17 89,30 88,67 86,97 0,16 87,83 87,67 85,93 0,05 0,03

0,17 89,46 88,74 87,12 0,16 88,04 87,80 86,08 0,05 0,03

0,17 89,58 88,81 87,30 0,16 88,21 87,87 86,25 0,05 0,03

0,17 89,73 88,88 87,48 0,16 88,32 87,95 86,42 0,05 0,03

0,17 89,81 88,91 87,61 0,16 88,39 88,00 86,58 0,05 0,03

0,17 89,91 88,99 86,70 0,16 88,48 88,09 86,12 0,05 0,03

0,17 89,98 89,05 85,55 0,16 88,55 88,13 84,98 0,05 0,03

0,17 90,06 89,09 84,71 0,16 88,61 88,19 84,21 0,05 0,03

0,17 90,12 89,14 84,07 0,16 88,70 88,32 83,71 0,05 0,03

0,17 90,19 89,20 83,56 0,16 88,79 88,41 83,28 0,05 0,03

0,17 90,27 89,28 83,25 0,16 88,88 88,49 82,99 0,05 0,03

0,17 90,31 89,32 83,00 0,16 88,87 88,51 82,76 0,05 0,03

0,17 90,37 89,39 82,74 0,16 88,95 88,64 82,60 0,05 0,03

0,17 90,45 89,45 82,62 0,16 88,97 88,68 82,50 0,05 0,03

0,17 90,46 89,46 82,48 0,16 88,98 88,72 82,40 0,05 0,03

0,17 90,49 89,53 82,38 0,16 89,01 88,76 82,32 0,05 0,03

0,17 90,51 89,56 82,32 0,16 89,00 88,78 82,26 0,05 0,03

0,17 90,60 89,65 82,27 0,16 89,10 88,84 82,25 0,05 0,03

0,17 90,66 89,70 82,26 0,16 89,16 88,90 82,26 0,05 0,03

0,17 90,70 89,75 82,22 0,16 89,25 88,93 82,25 0,05 0,03

0,17 90,77 89,79 82,30 0,16 89,26 89,03 82,28 0,05 0,03

0,17 90,78 89,83 82,27 0,16 89,24 89,03 82,28 0,05 0,03

0,17 90,76 89,87 82,31 0,16 89,20 89,06 82,27 0,05 0,03

0,17 90,80 89,90 82,34 0,16 89,25 89,12 82,34 0,05 0,03

0,17 90,79 89,95 82,37 0,16 89,22 89,11 82,36 0,05 0,03

0,17 90,78 89,98 82,39 0,16 89,21 89,16 82,35 0,05 0,03

0,17 90,70 89,99 82,39 0,16 89,09 89,14 82,34 0,05 0,03

0,17 90,59 89,95 82,42 0,16 88,94 89,11 82,36 0,05 0,03

0,17 90,53 89,96 82,50 0,16 88,83 89,09 82,38 0,05 0,03

0,17 90,52 89,96 82,52 0,16 88,84 89,07 82,42 0,05 0,03

0,17 90,60 90,02 82,56 0,16 88,88 89,08 82,43 0,05 0,03

0,17 90,68 90,05 82,59 0,16 89,00 89,14 82,45 0,05 0,03

0,17 90,77 90,14 82,61 0,16 89,13 89,24 82,47 0,05 0,03

0,17 90,83 90,16 82,67 0,16 89,21 89,25 82,48 0,05 0,03

0,17 90,87 90,21 82,69 0,16 89,19 89,24 82,53 0,05 0,03

0,17 90,91 90,24 82,77 0,16 89,25 89,35 82,59 0,05 0,03

0,17 90,94 90,29 82,75 0,16 89,32 89,38 82,57 0,05 0,03

0,17 91,01 90,33 82,79 0,16 89,36 89,41 82,61 0,05 0,03

0,17 91,04 90,38 82,77 0,16 89,37 89,45 82,64 0,05 0,03

0,17 91,10 90,40 82,87 0,16 89,45 89,47 82,70 0,05 0,03

0,17 91,17 90,47 82,89 0,16 89,52 89,50 82,71 0,05 0,03

0,17 91,15 90,48 82,93 0,16 89,42 89,51 82,75 0,05 0,03

0,17 91,15 90,51 82,96 0,16 89,43 89,50 82,78 0,05 0,03

0,17 91,20 90,54 83,01 0,16 89,48 89,53 82,85 0,05 0,03

0,17 91,27 90,57 83,04 0,16 89,54 89,54 82,86 0,05 0,03

0,17 91,32 90,64 83,03 0,16 89,61 89,61 82,89 0,05 0,03
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0,17 91,36 90,65 83,09 0,16 89,61 89,60 82,93 0,05 0,03

0,17 91,38 90,69 83,15 0,16 89,63 89,62 82,97 0,05 0,03

0,17 91,44 90,72 83,15 0,16 89,67 89,64 83,02 0,05 0,03

0,17 91,48 90,76 83,20 0,16 89,71 89,67 83,05 0,05 0,03

0,17 91,47 90,79 83,21 0,16 89,73 89,71 83,11 0,05 0,03

0,17 91,41 90,80 83,23 0,16 89,64 89,67 83,13 0,05 0,03

0,17 91,26 90,77 83,29 0,16 89,40 89,65 83,17 0,05 0,03

0,17 91,17 90,74 83,29 0,16 89,30 89,59 83,21 0,05 0,03

0,17 91,10 90,74 89,98 0,16 89,20 89,57 83,23 0,05 0,03

0,17 91,12 90,75 89,97 0,16 89,27 89,62 83,28 0,05 0,03

0,17 91,22 90,81 89,51 0,16 89,35 89,66 83,30 0,05 0,03

0,17 91,27 90,84 89,17 0,16 89,38 89,70 83,33 0,05 0,03

0,17 91,29 90,87 88,89 0,16 89,39 89,69 83,32 0,05 0,03

0,17 91,32 90,88 88,65 0,16 89,39 89,72 83,34 0,05 0,03

0,17 91,35 90,90 88,42 0,16 89,44 89,75 83,34 0,05 0,03

0,17 91,40 90,93 88,23 0,16 89,48 89,79 83,36 0,05 0,03

0,17 91,45 90,98 88,04 0,16 89,50 89,80 83,37 0,05 0,03

0,17 91,44 90,97 87,87 0,16 89,47 89,81 83,36 0,05 0,03

0,17 91,42 91,00 87,74 0,16 89,45 89,79 83,36 0,05 0,03

0,17 91,37 90,99 87,64 0,16 89,39 89,75 83,39 0,05 0,03

0,17 91,30 90,97 87,52 0,16 89,26 89,73 83,38 0,05 0,03

0,17 91,19 90,96 87,47 0,16 89,09 89,67 83,42 0,05 0,03

0,17 91,00 90,93 87,41 0,16 88,86 89,59 83,43 0,05 0,03

0,17 90,84 90,88 87,31 0,16 88,65 89,50 83,43 0,05 0,03

0,17 90,72 90,84 87,22 0,16 88,52 89,48 83,44 0,05 0,03

0,17 90,63 90,83 87,16 0,16 88,40 89,39 83,44 0,05 0,03

0,17 90,58 90,77 87,08 0,16 88,36 89,35 83,43 0,05 0,03

0,17 90,54 90,75 87,05 0,16 88,26 89,27 83,46 0,05 0,03

0,17 90,48 90,72 86,99 0,16 88,17 89,19 83,46 0,05 0,03

0,17 90,49 90,70 86,95 0,16 88,21 89,16 83,46 0,05 0,03

0,17 90,60 90,72 86,89 0,16 88,34 89,20 83,47 0,05 0,03

0,17 90,68 90,75 86,83 0,16 88,47 89,24 83,45 0,05 0,03

0,17 90,78 90,77 86,85 0,16 88,55 89,28 83,47 0,05 0,03

0,17 90,87 90,81 87,14 0,16 88,68 89,33 83,44 0,05 0,03

0,17 90,89 90,83 86,63 0,16 88,69 89,30 83,44 0,05 0,03

0,17 90,86 90,82 86,35 0,16 88,62 89,29 83,42 0,05 0,03

0,17 90,79 90,79 86,17 0,16 88,56 89,25 83,39 0,05 0,03

0,17 90,84 90,81 86,07 0,16 88,58 89,30 83,40 0,05 0,03

0,17 90,91 90,80 85,99 0,16 88,63 89,33 83,39 0,05 0,03

0,17 90,92 90,83 85,96 0,16 88,67 89,34 83,38 0,05 0,03

0,17 90,86 90,82 85,90 0,16 88,52 89,27 83,38 0,05 0,03

0,17 90,81 90,79 85,86 0,16 88,46 89,24 83,35 0,05 0,03

0,17 90,76 90,79 85,82 0,16 88,43 89,21 83,32 0,05 0,03

0,17 90,71 90,75 85,77 0,16 88,30 89,14 83,30 0,05 0,03

0,17 90,67 90,72 85,76 0,16 88,23 89,08 83,29 0,05 0,03

0,17 90,62 90,71 85,74 0,16 88,18 89,02 83,29 0,05 0,03

0,17 90,46 90,65 85,75 0,16 87,95 88,91 83,25 0,05 0,03

0,17 90,34 90,60 85,71 0,16 87,80 88,85 83,25 0,05 0,03

0,17 90,31 90,57 85,73 0,16 87,79 88,84 83,26 0,05 0,03

0,17 90,32 90,56 85,72 0,16 87,81 88,83 83,22 0,05 0,03

0,17 90,28 90,54 85,72 0,16 87,75 88,80 83,19 0,05 0,03

0,17 90,17 90,49 85,76 0,16 87,62 88,69 83,22 0,05 0,03

0,17 90,07 90,47 85,79 0,16 87,48 88,66 83,20 0,05 0,03

0,17 89,99 90,43 85,82 0,16 87,35 88,60 83,19 0,05 0,03

0,17 89,90 90,40 85,89 0,16 87,25 88,55 83,20 0,05 0,03

0,17 89,90 90,41 85,90 0,16 87,27 88,59 83,22 0,05 0,03

0,17 90,02 90,44 85,86 0,16 87,46 88,63 83,18 0,05 0,03

0,17 90,13 90,47 85,86 0,16 87,62 88,66 83,19 0,05 0,03

0,17 90,12 90,43 85,90 0,16 87,59 88,61 83,18 0,05 0,03

0,17 90,08 90,42 85,91 0,16 87,53 88,57 83,19 0,05 0,03

0,17 90,12 90,41 85,92 0,16 87,56 88,58 83,16 0,05 0,03

0,17 90,07 90,39 85,95 0,16 87,49 88,54 83,18 0,05 0,03

0,17 90,04 90,38 85,97 0,16 87,45 88,55 83,17 0,05 0,03

0,17 90,12 90,42 85,93 0,16 87,59 88,62 83,16 0,05 0,03

0,17 90,21 90,46 85,93 0,16 87,68 88,66 83,17 0,05 0,03

0,17 90,22 90,43 85,99 0,16 87,70 88,62 83,16 0,05 0,03

0,17 90,17 90,43 86,04 0,16 87,59 88,60 83,16 0,05 0,03

0,17 90,09 90,40 86,03 0,16 87,48 88,56 83,17 0,05 0,03

0,17 90,05 90,38 86,04 0,16 87,43 88,48 83,17 0,05 0,03

0,17 90,12 90,41 86,03 0,16 87,54 88,56 83,18 0,05 0,03
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Test Duration (min): 121 min

Total Gas Volume (System 1): 19,451 Scuft

Total Gas Volume (System 2): 19,218 Scuft

Average Barometric Pressure: 30,031999 in.Hg

Molecular Weight: 29 Lb/lb mole

Pitot Correction: 0,9981867 Dimensionless

Calibration Factor (DGM #1): 1,0069 Dimensionless

Calibration Factor (DGM #2): 1,015 Dimensionless

(1) VS: 0,0816605

(2) VS: 0,082653

0,17 0,16 105,14 Filter Filter

Face Face

Elapsed DGM 1 DGM 1 DGM 1 DGM 2 DGM 2 DGM 2 Tunnel Velocity Velocity

Time Reading Inlet T Outlet T Reading Inlet T Outlet T Dry Bulb DGM 1 DGM 2

min Cuft/min °F °F Cuft/min °F °F °F Ft/sec Ft/sec

0,00 0,166 88,59 88,36 0,162 86,898 87,155 103,877

1,00 0,166 88,67 88,45 0,162 86,966 87,188 104,357 13,91 13,74

2,00 0,166 88,76 88,49 0,162 87,118 87,250 104,537 13,90 13,73

3,00 0,166 88,89 88,52 0,162 87,249 87,293 105,115 13,89 13,73

4,00 0,166 89,00 88,55 0,162 87,417 87,410 104,876 13,90 13,73

5,00 0,166 89,14 88,60 0,162 87,605 87,523 105,074 13,92 13,73

6,00 0,166 89,30 88,67 0,162 87,831 87,672 104,985 13,92 13,72

7,00 0,166 89,46 88,74 0,162 88,038 87,798 105,405 13,90 13,72

8,00 0,165 89,58 88,81 0,162 88,208 87,872 105,626 13,87 13,71

9,00 0,166 89,73 88,88 0,162 88,320 87,945 105,660 13,87 13,71

10,00 0,166 89,81 88,91 0,162 88,388 87,996 105,827 13,88 13,71

11,00 0,166 89,91 88,99 0,162 88,480 88,086 105,939 13,87 13,71

12,00 0,166 89,98 89,05 0,162 88,548 88,126 105,927 13,88 13,71

13,00 0,166 90,06 89,09 0,162 88,612 88,190 106,292 13,88 13,70

14,00 0,165 90,12 89,14 0,162 88,697 88,320 105,857 13,86 13,70

15,00 0,165 90,19 89,20 0,162 88,793 88,414 105,209 13,84 13,70

16,00 0,166 90,27 89,28 0,162 88,878 88,495 105,432 13,84 13,70

17,00 0,165 90,31 89,32 0,162 88,865 88,514 105,889 13,84 13,70

18,00 0,165 90,37 89,39 0,162 88,950 88,639 106,003 13,83 13,69

19,00 0,166 90,45 89,45 0,162 88,970 88,676 105,567 13,85 13,69

20,00 0,166 90,46 89,46 0,162 88,982 88,722 105,543 13,87 13,69

21,00 0,166 90,49 89,53 0,162 89,006 88,762 106,058 13,87 13,69

22,00 0,166 90,51 89,56 0,162 88,998 88,781 106,311 13,85 13,69

23,00 0,165 90,60 89,65 0,162 89,097 88,836 106,416 13,84 13,69

24,00 0,166 90,66 89,70 0,162 89,157 88,896 106,524 13,84 13,69

25,00 0,166 90,70 89,75 0,162 89,253 88,933 106,475 13,85 13,69

26,00 0,166 90,77 89,79 0,162 89,259 89,031 106,324 13,85 13,68

27,00 0,166 90,78 89,83 0,162 89,238 89,034 105,669 13,86 13,68

28,00 0,166 90,76 89,87 0,162 89,198 89,061 105,936 13,87 13,68

29,00 0,166 90,80 89,90 0,162 89,255 89,117 105,534 13,86 13,68

30,00 0,166 90,79 89,95 0,162 89,221 89,113 105,640 13,85 13,68

31,00 0,166 90,78 89,98 0,162 89,211 89,161 105,211 13,86 13,68

32,00 0,166 90,70 89,99 0,162 89,095 89,139 105,434 13,86 13,68

33,00 0,166 90,59 89,95 0,162 88,939 89,112 105,166 13,85 13,69

34,00 0,166 90,53 89,96 0,162 88,826 89,094 105,200 13,86 13,69

35,00 0,166 90,52 89,96 0,162 88,838 89,071 105,549 13,86 13,69

36,00 0,166 90,60 90,02 0,162 88,877 89,083 105,732 13,86 13,69

37,00 0,166 90,68 90,05 0,162 89,002 89,144 105,966 13,87 13,69

38,00 0,166 90,77 90,14 0,162 89,135 89,244 105,923 13,85 13,68

39,00 0,166 90,83 90,16 0,162 89,212 89,252 106,020 13,84 13,68

40,00 0,166 90,87 90,21 0,162 89,193 89,240 105,939 13,84 13,68

41,00 0,166 90,91 90,24 0,162 89,254 89,348 106,323 13,85 13,68

42,00 0,166 90,94 90,29 0,162 89,319 89,381 106,041 13,87 13,68

43,00 0,166 91,01 90,33 0,162 89,362 89,405 106,246 13,87 13,68

44,00 0,166 91,04 90,38 0,162 89,370 89,454 105,907 13,87 13,68

45,00 0,166 91,10 90,40 0,162 89,455 89,471 106,481 13,85 13,68

46,00 0,166 91,17 90,47 0,162 89,520 89,501 106,411 13,85 13,67

47,00 0,166 91,15 90,48 0,162 89,417 89,507 106,051 13,85 13,68

48,00 0,166 91,15 90,51 0,162 89,434 89,502 105,956 13,85 13,68

49,00 0,166 91,20 90,54 0,162 89,481 89,534 106,377 13,84 13,67

50,00 0,166 91,27 90,57 0,162 89,543 89,538 106,596 13,83 13,67

51,00 0,166 91,32 90,64 0,162 89,612 89,609 106,336 13,86 13,67
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52,00 0,166 91,36 90,65 0,162 89,613 89,602 106,478 13,88 13,67

53,00 0,166 91,38 90,69 0,162 89,634 89,617 106,981 13,87 13,67

54,00 0,166 91,44 90,72 0,162 89,669 89,643 107,046 13,85 13,67

55,00 0,166 91,48 90,76 0,162 89,706 89,673 106,752 13,85 13,67

56,00 0,166 91,47 90,79 0,162 89,727 89,708 106,348 13,85 13,67

57,00 0,166 91,41 90,80 0,162 89,639 89,674 106,003 13,83 13,67

58,00 0,166 91,26 90,77 0,162 89,404 89,650 105,898 13,85 13,67

59,00 0,166 91,17 90,74 0,162 89,299 89,589 105,819 13,86 13,68

60,00 0,166 91,10 90,74 0,162 89,198 89,569 105,771 13,86 13,68

61,00 0,166 91,12 90,75 0,162 89,268 89,619 105,608 13,86 13,68

62,00 0,166 91,22 90,81 0,162 89,348 89,662 105,315 13,85 13,67

63,00 0,166 91,27 90,84 0,162 89,384 89,703 105,295 13,85 13,67

64,00 0,166 91,29 90,87 0,162 89,390 89,686 105,307 13,86 13,67

65,00 0,166 91,32 90,88 0,162 89,390 89,725 105,507 13,86 13,67

66,00 0,166 91,35 90,90 0,162 89,439 89,747 105,387 13,86 13,67

67,00 0,166 91,40 90,93 0,162 89,477 89,790 105,484 13,85 13,67

68,00 0,166 91,45 90,98 0,162 89,499 89,802 105,147 13,83 13,67

69,00 0,166 91,44 90,97 0,162 89,470 89,806 105,267 13,82 13,67

70,00 0,166 91,42 91,00 0,162 89,453 89,793 105,032 13,82 13,67

71,00 0,166 91,37 90,99 0,162 89,393 89,752 105,212 13,83 13,67

72,00 0,166 91,30 90,97 0,162 89,263 89,729 105,357 13,85 13,67

73,00 0,166 91,19 90,96 0,162 89,088 89,672 105,546 13,85 13,68

74,00 0,166 91,00 90,93 0,162 88,863 89,591 105,017 13,85 13,68

75,00 0,166 90,84 90,88 0,162 88,654 89,502 105,163 13,85 13,68

76,00 0,166 90,72 90,84 0,162 88,521 89,483 104,960 13,85 13,69

77,00 0,166 90,63 90,83 0,162 88,404 89,394 105,034 13,84 13,69

78,00 0,166 90,58 90,77 0,162 88,358 89,346 104,980 13,84 13,69

79,00 0,166 90,54 90,75 0,162 88,256 89,268 104,885 13,85 13,69

80,00 0,166 90,48 90,72 0,162 88,175 89,192 105,045 13,86 13,69

81,00 0,166 90,49 90,70 0,162 88,207 89,161 105,081 13,85 13,69

82,00 0,166 90,60 90,72 0,162 88,340 89,199 104,656 13,85 13,69

83,00 0,166 90,68 90,75 0,162 88,467 89,240 104,256 13,85 13,69

84,00 0,166 90,78 90,77 0,162 88,553 89,278 104,457 13,84 13,69

85,00 0,166 90,87 90,81 0,162 88,680 89,334 104,373 13,84 13,69

86,00 0,166 90,89 90,83 0,162 88,688 89,305 104,371 13,85 13,69

87,00 0,166 90,86 90,82 0,162 88,624 89,294 104,454 13,87 13,69

88,00 0,166 90,79 90,79 0,162 88,557 89,247 104,314 13,87 13,69

89,00 0,166 90,84 90,81 0,162 88,577 89,301 104,306 13,85 13,69

90,00 0,166 90,91 90,80 0,162 88,626 89,334 104,425 13,84 13,69

91,00 0,166 90,92 90,83 0,162 88,668 89,340 104,538 13,83 13,69

92,00 0,166 90,86 90,82 0,162 88,524 89,270 104,206 13,84 13,69

93,00 0,166 90,81 90,79 0,162 88,463 89,237 103,819 13,84 13,69

94,00 0,166 90,76 90,79 0,162 88,430 89,213 103,634 13,83 13,69

95,00 0,166 90,71 90,75 0,162 88,300 89,138 103,724 13,84 13,69

96,00 0,166 90,67 90,72 0,162 88,234 89,082 103,472 13,86 13,69

97,00 0,166 90,62 90,71 0,162 88,184 89,024 103,522 13,86 13,70

98,00 0,166 90,46 90,65 0,162 87,949 88,910 103,435 13,85 13,70

99,00 0,166 90,34 90,60 0,162 87,802 88,851 103,415 13,85 13,70

100,00 0,166 90,31 90,57 0,162 87,786 88,842 103,556 13,86 13,70

101,00 0,166 90,32 90,56 0,162 87,808 88,834 103,562 13,86 13,70

102,00 0,166 90,28 90,54 0,162 87,746 88,800 103,761 13,86 13,70

103,00 0,166 90,17 90,49 0,162 87,617 88,694 103,821 13,87 13,71

104,00 0,166 90,07 90,47 0,162 87,478 88,661 103,749 13,86 13,71

105,00 0,166 89,99 90,43 0,162 87,350 88,595 104,173 13,86 13,71

106,00 0,166 89,90 90,40 0,162 87,248 88,552 104,247 13,86 13,71

107,00 0,166 89,90 90,41 0,162 87,273 88,586 104,046 13,87 13,71

108,00 0,166 90,02 90,44 0,162 87,458 88,630 104,168 13,88 13,71

109,00 0,166 90,13 90,47 0,162 87,617 88,656 104,175 13,87 13,71

110,00 0,166 90,12 90,43 0,162 87,587 88,605 104,070 13,87 13,71

111,00 0,166 90,08 90,42 0,162 87,534 88,569 103,758 13,88 13,71

112,00 0,166 90,12 90,41 0,162 87,560 88,579 103,796 13,87 13,71

113,00 0,166 90,07 90,39 0,162 87,492 88,539 103,916 13,86 13,71

114,00 0,166 90,04 90,38 0,162 87,448 88,551 103,787 13,86 13,71

115,00 0,166 90,12 90,42 0,162 87,595 88,621 103,935 13,86 13,71

116,00 0,166 90,21 90,46 0,162 87,682 88,665 104,396 13,86 13,71

117,00 0,166 90,22 90,43 0,162 87,695 88,624 104,070 13,87 13,71

118,00 0,166 90,17 90,43 0,162 87,588 88,602 104,694 13,89 13,71

119,00 0,166 90,09 90,40 0,162 87,479 88,563 103,966 13,88 13,71

120,00 0,166 90,05 90,38 0,162 87,426 88,483 104,101 13,88 13,71

121,00 0,166 90,12 90,41 0,162 87,538 88,564 104,172 13,87 13,71
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Particulates Calculations

(ASTM E2515 Formula)

Tunnel area (ft2): 0,349

Wood moisture (% wet): 5,57

Load Weight (lbs wet): 26,5

Burn Rate (Dry kg/hr): 5,628

Final Temperature (DGM #1) Degrees Rankin: 550,402

Final Temperature (DGM #2) Degrees Rankin: 548,798

Average Tunnel Temperature Degrees Rankin: 565,138

Average Tunnel Velocity (feet per second): 14,96

Standardized Tunnel Flow (dscfm): 287,85977

Average Average Average Average

14,96 Inlet + Inlet + 0,220

Outlet Outlet Average Average #1 #2

Delta-P Tunnel Temp. Temp. 100,12 100,34 System 1 System 2 SQRT

(in. H2O) Velocity Meter 1 Meter 2 Vol.Std. Vol.Std.  Delta-P

Tunnel PR1 PR2 Time

in. H2O Ft/Sec Deg. R Deg. R % % (ft3) (ft3) min (in H2O)2

0,048 14,906 548,5 547,0   0,161 0,159 0 0,2192401

0,047 14,802 548,6 547,1 101,37 101,61 0,161 0,159 1 0,217614

0,049 14,994 548,6 547,2 100,08 100,33 0,161 0,159 2 0,2203948

0,049 15,110 548,7 547,3 99,34 99,65 0,161 0,159 3 0,2220001

0,049 15,061 548,8 547,4 99,80 99,91 0,161 0,159 4 0,2213135

0,049 15,001 548,9 547,6 100,34 100,32 0,161 0,159 5 0,220394

0,047 14,810 549,0 547,8 101,48 101,56 0,161 0,159 6 0,2176139

0,046 14,656 549,1 547,9 102,54 102,67 0,161 0,159 7 0,2152692

0,048 14,930 549,2 548,0 100,34 100,80 0,161 0,159 8 0,2192426

0,049 15,043 549,3 548,1 99,97 100,03 0,161 0,159 9 0,2209032

0,049 15,011 549,4 548,2 99,92 100,27 0,161 0,159 10 0,2203948

0,048 14,854 549,5 548,3 101,12 101,32 0,161 0,159 11 0,2180796

0,049 15,043 549,5 548,3 99,91 100,04 0,161 0,159 12 0,2208545

0,049 15,082 549,6 548,4 99,65 99,84 0,161 0,159 13 0,2213446

0,049 15,151 549,6 548,5 98,87 99,28 0,161 0,159 14 0,222456

0,048 14,924 549,7 548,6 100,25 100,65 0,161 0,159 15 0,2192495

0,048 14,927 549,8 548,7 100,31 100,66 0,161 0,159 16 0,2192406

0,047 14,743 549,8 548,7 101,53 102,00 0,161 0,159 17 0,2164463

0,049 15,044 549,9 548,8 99,54 99,96 0,160 0,159 18 0,2208548

0,047 14,818 549,9 548,8 101,19 101,40 0,161 0,159 19 0,2176145

0,049 15,147 550,0 548,9 99,16 99,18 0,161 0,159 20 0,2224569

0,047 14,697 550,0 548,9 102,01 102,31 0,161 0,159 21 0,2157421

0,048 14,970 550,0 548,9 100,17 100,49 0,161 0,159 22 0,2197034

0,050 15,237 550,1 549,0 98,36 98,73 0,161 0,159 23 0,2235955

0,049 15,083 550,2 549,0 99,52 99,75 0,161 0,159 24 0,2213143

0,049 15,082 550,2 549,1 99,42 99,73 0,161 0,159 25 0,2213149

0,049 15,049 550,3 549,1 99,71 99,91 0,161 0,159 26 0,2208554

0,049 15,040 550,3 549,1 99,74 99,86 0,161 0,159 27 0,220855

0,049 15,122 550,3 549,1 99,39 99,36 0,161 0,159 28 0,222002

0,049 15,069 550,3 549,2 99,30 99,63 0,161 0,159 29 0,221315

0,048 14,961 550,4 549,2 100,23 100,37 0,161 0,159 30 0,2197038

0,048 14,967 550,4 549,2 100,14 100,25 0,161 0,159 31 0,219878

0,049 15,068 550,3 549,1 99,45 99,63 0,161 0,159 32 0,2213151

0,048 14,955 550,3 549,0 100,11 100,35 0,161 0,159 33 0,2197039

0,049 15,002 550,2 549,0 99,95 100,05 0,161 0,159 34 0,2203961

0,048 14,928 550,2 549,0 100,35 100,61 0,161 0,159 35 0,2192411

0,047 14,820 550,3 549,0 101,32 101,37 0,161 0,159 36 0,2176152

0,049 15,075 550,4 549,1 99,58 99,68 0,161 0,159 37 0,2213147

0,050 15,179 550,5 549,2 98,67 98,97 0,161 0,159 38 0,2228411

0,046 14,616 550,5 549,2 102,53 102,79 0,161 0,159 39 0,2145634

0,049 15,044 550,5 549,2 99,53 99,86 0,161 0,159 40 0,2208557

0,049 15,049 550,6 549,3 99,78 99,88 0,161 0,159 41 0,2208554

0,047 14,697 550,6 549,3 102,16 102,21 0,161 0,159 42 0,2157426

0,050 15,203 550,7 549,4 98,87 98,83 0,161 0,159 43 0,2231422

0,048 14,854 550,7 549,4 101,00 101,09 0,161 0,159 44 0,2180809

0,049 15,082 550,8 549,5 99,47 99,65 0,161 0,159 45 0,2213151

0,049 15,081 550,8 549,5 99,49 99,64 0,161 0,159 46 0,2213154

0,049 15,039 550,8 549,5 99,70 99,86 0,161 0,159 47 0,2207713

0,049 15,122 550,8 549,5 99,12 99,30 0,161 0,159 48 0,2220014

0,049 15,018 550,9 549,5 99,76 100,05 0,161 0,159 49 0,2203959

0,047 14,704 550,9 549,5 101,99 102,22 0,160 0,159 50 0,2157424

0,049 15,127 551,0 549,6 99,44 99,30 0,161 0,159 51 0,2220019

Proportional Rates

Data 2015-09-01  CSAB415 PI_20112 run1 cat4 Page 7
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Particulates Calculations

0,049 15,082 551,0 549,6 99,70 99,62 0,161 0,159 52 0,2213153

0,049 15,057 551,0 549,6 99,78 99,87 0,161 0,159 53 0,2208561

0,050 15,276 551,1 549,7 98,25 98,45 0,161 0,159 54 0,2240503

0,049 15,054 551,1 549,7 99,79 99,84 0,161 0,159 55 0,2208558

0,049 15,080 551,1 549,7 99,40 99,59 0,161 0,159 56 0,2213156

0,048 14,934 551,1 549,7 100,22 100,51 0,160 0,159 57 0,2192421

0,048 14,933 551,0 549,5 100,56 100,53 0,161 0,159 58 0,2192414

0,049 15,042 551,0 549,4 99,66 99,80 0,161 0,159 59 0,2208558

0,048 14,963 550,9 549,4 100,25 100,33 0,161 0,159 60 0,2197042

0,048 14,950 550,9 549,4 100,22 100,37 0,161 0,159 61 0,2195509

0,049 15,004 551,0 549,5 99,80 99,95 0,161 0,159 62 0,2203967

0,048 14,957 551,1 549,5 100,06 100,26 0,161 0,159 63 0,2197039

0,047 14,815 551,1 549,5 101,24 101,22 0,161 0,159 64 0,2176166

0,048 14,959 551,1 549,6 100,17 100,28 0,161 0,159 65 0,2197037

0,048 14,847 551,1 549,6 101,02 101,00 0,161 0,159 66 0,2180808

0,048 14,959 551,2 549,6 99,98 100,26 0,161 0,159 67 0,2197035

0,049 15,064 551,2 549,7 99,20 99,50 0,160 0,159 68 0,2213152

0,048 14,925 551,2 549,6 100,06 100,45 0,160 0,159 69 0,2192408

0,048 14,922 551,2 549,6 100,10 100,43 0,160 0,159 70 0,2192419

0,048 14,955 551,2 549,6 100,01 100,25 0,160 0,159 71 0,2197031

0,049 15,067 551,1 549,5 99,45 99,54 0,161 0,159 72 0,2213151

0,048 14,849 551,1 549,4 100,84 101,06 0,161 0,159 73 0,2180806

0,049 15,031 551,0 549,2 99,62 99,77 0,161 0,159 74 0,2208555

0,049 15,064 550,9 549,1 99,33 99,60 0,161 0,159 75 0,2213149

0,048 14,921 550,8 549,0 100,27 100,54 0,161 0,159 76 0,2192418

0,049 15,031 550,7 548,9 99,49 99,83 0,161 0,159 77 0,2208514

0,047 14,763 550,7 548,9 101,26 101,65 0,161 0,159 78 0,216914

0,049 15,029 550,6 548,8 99,66 99,84 0,161 0,159 79 0,2208551

0,049 15,110 550,6 548,7 99,13 99,35 0,161 0,159 80 0,2220021

0,047 14,764 550,6 548,7 101,38 101,69 0,161 0,159 81 0,216914

0,049 14,995 550,7 548,8 99,79 100,03 0,161 0,159 82 0,2203951

0,049 14,990 550,7 548,9 99,67 99,98 0,161 0,159 83 0,2203953

0,048 14,945 550,8 548,9 99,93 100,30 0,161 0,159 84 0,2197028

0,048 14,913 550,8 549,0 100,24 100,48 0,161 0,159 85 0,2192412

0,049 14,991 550,9 549,0 99,76 99,96 0,161 0,159 86 0,2203934

0,049 15,055 550,8 549,0 99,54 99,56 0,161 0,159 87 0,2213142

0,049 15,022 550,8 548,9 99,62 99,76 0,161 0,159 88 0,2208549

0,049 15,022 550,8 548,9 99,48 99,76 0,161 0,159 89 0,2208546

0,047 14,755 550,9 549,0 101,24 101,57 0,161 0,159 90 0,216914

0,049 15,056 550,9 549,0 99,19 99,56 0,160 0,159 91 0,2213139

0,048 14,832 550,8 548,9 100,76 101,03 0,161 0,159 92 0,2180774

0,049 15,015 550,8 548,9 99,40 99,73 0,161 0,159 93 0,220855

0,048 14,935 550,8 548,8 99,79 100,24 0,160 0,159 94 0,2197033

0,049 14,983 550,7 548,7 99,67 99,95 0,161 0,159 95 0,220395

0,048 14,822 550,7 548,7 100,87 101,00 0,161 0,159 96 0,2180797

0,048 14,823 550,7 548,6 100,65 101,02 0,161 0,159 97 0,2180801

0,048 14,822 550,6 548,4 100,77 101,04 0,161 0,159 98 0,2180796

0,049 15,041 550,5 548,3 99,17 99,58 0,161 0,159 99 0,2213141

0,049 15,012 550,4 548,3 99,57 99,81 0,161 0,159 100 0,2208544

0,049 15,012 550,4 548,3 99,42 99,80 0,161 0,159 101 0,2208549

0,048 14,905 550,4 548,3 100,38 100,57 0,161 0,159 102 0,219241

0,048 14,827 550,3 548,2 100,84 101,13 0,161 0,159 103 0,21808

0,047 14,794 550,3 548,1 101,01 101,35 0,161 0,159 104 0,2176134

0,047 14,752 550,2 548,0 101,44 101,74 0,161 0,159 105 0,2169128

0,049 14,990 550,2 547,9 99,75 100,15 0,161 0,159 106 0,2203947

0,047 14,798 550,2 547,9 101,17 101,41 0,161 0,159 107 0,2176147

0,047 14,720 550,2 548,0 101,76 101,94 0,161 0,159 108 0,2164457

0,049 14,989 550,3 548,1 99,83 100,10 0,161 0,159 109 0,2203947

0,047 14,798 550,3 548,1 101,20 101,38 0,161 0,159 110 0,2176144

0,048 14,937 550,3 548,1 100,21 100,39 0,161 0,159 111 0,2197134

0,048 14,890 550,3 548,1 100,36 100,71 0,161 0,159 112 0,219017

0,049 14,980 550,2 548,0 99,74 100,13 0,161 0,159 113 0,2203168

0,049 14,984 550,2 548,0 99,79 100,09 0,161 0,159 114 0,2203943

0,047 14,797 550,3 548,1 101,07 101,36 0,161 0,159 115 0,2176146

0,048 14,945 550,3 548,2 100,02 100,43 0,161 0,159 116 0,2197017

0,049 15,050 550,3 548,2 99,56 99,67 0,161 0,159 117 0,2213133

0,049 15,027 550,3 548,1 99,89 99,95 0,161 0,159 118 0,220854

0,048 14,939 550,2 548,0 100,13 100,42 0,161 0,159 119 0,2197021

0,047 14,799 550,2 548,0 101,24 101,41 0,161 0,159 120 0,2176139

0,048 14,910 550,3 548,1 100,29 100,64 0,161 0,159 121 0,2192402
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CSA B415.1 OE Calculations

Manufacturer: MESY

Model: Autopellet air

Run: 1

Project #: PI-20112

  Test Duration: 121 min

HHV LHV

Eff 87,69% 93,77%

Comb Eff 99,50% 99,50% Ultimate CO2

HT Eff 88,13% 94,24% CO2-ult 20,28

Output 101 117 kJ/h F0

Burn Rate 5,70 kg/h 1,029
Grams CO 9 g

Input 115 316 kJ/h

MC wet 5,57
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CSA B415.1 OE Calculations

Overall Heating Efficiency: 87,69% 30,12

     Combustion Efficiency: 99,50% 367,00 %HC

  Heat Transfer Efficiency: 88,13% 10,54 0,8

    Heat Output: 95 920 Btu/h 101 117 kJ/h

     Heat Input: 109 390 Btu/h 115 316 kJ/h

2

  Burn Duration: 2,00 h

      Burn Rate: 12,57 lb/h 5,705 kg/h

     Stack Temp: 212,7 Deg. F 100,4 Deg. C

Air Fuel Ratio (A/F)

Dry Molecular Weight (Md)

Dry Moles Exhaust Gas (Nr):

Air Fuel Ratio (A/F)
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Toshiba Confidentiel 2015-09-28 Page 1

Paramètres

Tous les facteurs de corrections et autres paramètres qui peuvent être modifiés par 
l’utilisateur du fichier sont regroupés ici.

Code verrouillage: MESY

Description du test
Test standard B415
Run # 2
Date 02-09-2015
Technicien m.m
Project # PI-20112

Description de l'unité
Manufacturier MESY
Modèle Autopelletair
Combustion system Pellet
Appliance type pellet furnace
Firebox volume na cu ft.
Appliance weight empty na lbs
Appliance weight full na lbs

Paramètres du test
Logging time 1 min
Manufacturer's rated heat output 100 000 BTU/h Donnée fournie par le manfacturier

Targeted category 3
Targeted output 65000 BTU/h
Cp steel 0,1 BTU/lb-°F

Calibration Factor (flow meter)

Q obt (L/min) Fc
0,95 1 Dimensionless
1,9 1 Dimensionless
3,76 1 Dimensionless 1,028

11,35 1 Dimensionless
22,7 1 Dimensionless

Échantillonnage

Blank sampling rate 0,20 cuft/min
Internal probe diameter 0,18 in.
Calibration Factor (DGM #1): 1,007 Dimensionless
Equipment number (DGM #1): EM-178
Calibration Factor (DGM #2): 1,015 Dimensionless
Equipment number (DGM #2): EM-179

Tunnel

Targeted tunnel flow rate 280 scfm
Tunnel diameter 8 in.
Molecular weight 29 May be assumed to be 28,56 (EPA) 28,78 (HYDRONIC VULONTARY PROGRAM) Si B-415 =  29
Pitot tube type Standard  Si B-415 =  29
Pitot tube coefficient 0,99 Dimensionless

Fournaise

Fp 1,8500000
Outlet section Project nu. PI-20112

H 13,0000 in Date 02-09-2015
W 9,1250 in Technicien mm

Section 0,8238 sqft
Surface duct 0,076532105 m2

Fuel data
Fuel type Dimension

Fuel specie Other

HHV 20214,0 kJ/kg D. Fir Oak/Maple

%C 50,4 HHV 19 810 19 887

%H 6,1 %C 48,73 50

%O 42,9 %H 6,87 6,6

%Ash 0,4 %O 43,9 42,9

HHV 8691,0 Btu/lb %Ash 0,5 0,5

LHV 8178,0 Btu/lb HHV (Btu/lb) 8519 8552

LHV (Btu/lb) 7451 7480

Default Fuel Values

Paramètres Page 1
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OverallEfficiency

Totaux
Qout: 129603 Btu

Qin(HHV): 144824 Btu

Heat output rate: 61716 Btu/hr

Qin(LHV) 136275 Btu

Emission rates
Et: 2,1 grams

Eg/MJ: 0,015

Elb/MM Btu output: 0,035

Elb/MM Btu Input 0,031

Eg/kg 0,273

Eg/h 0,989 g/h

Delivered efficiency

ndel (HHV) 89,5%

ndel (LHV) 95,1%
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OverallEfficiency

Load Load V V m Delta h Delta e Et Qout/h (avg) Qout/h (i)

Time Raw data row Fuel weight in out Standard Target

(min) (lbs) °F °F m/s standard m/s Kg/hr KJ/Kg KJ/h KJ MJ (Btu/h)(avg) (Btu/h)(i) (Btu/h)avg

0,00 281,00 17,65 80,19 127,97 8,028 7,23 2398 27,25 65352 1089 1,09 61945 61945

1,00 282,00 17,61 80,54 127,93 7,926 7,14 2368 27,03 64007 1067 1,07 61308 60670 65000

2,00 283,00 17,41 80,46 128,13 7,854 7,07 2346 27,19 63766 1063 1,06 61019 60442 65000

3,00 284,00 17,11 80,17 128,28 8,110 7,30 2422 27,44 66451 1108 1,11 61511 62987 65000

4,00 285,00 17,01 80,42 128,46 7,990 7,19 2385 27,40 65337 1089 1,09 61595 61931 65000

5,00 286,00 16,91 80,41 128,58 7,742 6,96 2310 27,47 63475 1058 1,06 61357 60166 65000

6,00 287,00 16,81 80,84 128,51 7,894 7,10 2356 27,19 64061 1068 1,07 61266 60722 65000

7,00 288,00 16,71 79,80 128,18 7,824 7,04 2337 27,59 64470 1074 1,07 61246 61109 65000

8,00 289,00 16,51 80,26 128,26 7,951 7,16 2374 27,38 65003 1083 1,08 61287 61614 65000

9,00 290,00 16,51 80,31 127,99 7,714 6,95 2304 27,19 62656 1044 1,04 61098 59390 65000

10,00 291,00 16,21 80,04 127,93 7,987 7,19 2386 27,31 65168 1086 1,09 61159 61771 65000

11,00 292,00 16,11 79,45 127,91 7,874 7,09 2353 27,64 65022 1084 1,08 61198 61632 65000

12,00 293,00 15,99 79,31 127,79 8,027 7,23 2399 27,65 66324 1105 1,11 61327 62867 65000

13,00 294,00 15,81 80,74 128,25 7,900 7,11 2359 27,10 63911 1065 1,07 61273 60579 65000

14,00 295,00 15,71 80,82 128,31 7,713 6,94 2303 27,08 62369 1039 1,04 61129 59118 65000

15,00 296,00 15,71 79,72 128,04 7,796 7,02 2329 27,56 64172 1070 1,07 61111 60827 65000

16,00 297,00 15,40 80,92 128,51 7,827 7,04 2336 27,14 63402 1057 1,06 61051 60097 65000

17,00 298,00 15,31 81,45 128,67 7,790 7,01 2324 26,93 62593 1043 1,04 60955 59330 65000

18,00 299,00 15,20 81,79 129,27 7,935 7,13 2365 27,08 64051 1068 1,07 60942 60711 65000

19,00 300,00 15,01 80,94 128,77 7,986 7,18 2383 27,28 65001 1083 1,08 60976 61613 65000

20,00 301,00 14,90 80,52 128,60 7,934 7,14 2368 27,42 64928 1082 1,08 61003 61543 65000

21,00 302,00 14,71 79,82 128,43 7,750 6,97 2314 27,72 64141 1069 1,07 60994 60797 65000

22,00 303,00 14,71 80,26 128,71 7,880 7,09 2351 27,63 64958 1083 1,08 61019 61572 65000

23,00 304,00 14,46 80,68 129,17 7,636 6,86 2276 27,66 62961 1049 1,05 60963 59678 65000

24,00 305,00 14,31 80,73 129,23 7,757 6,97 2312 27,67 63971 1066 1,07 60950 60636 65000

25,00 306,00 14,14 80,81 129,48 7,900 7,10 2354 27,76 65340 1089 1,09 60988 61934 65000

26,00 307,00 14,10 81,01 129,42 7,909 7,10 2357 27,61 65066 1084 1,08 61013 61674 65000

27,00 308,00 13,91 80,55 129,06 7,719 6,94 2302 27,66 63678 1061 1,06 60990 60358 65000

28,00 309,00 13,71 80,47 128,84 7,998 7,19 2386 27,59 65819 1097 1,10 61038 62387 65000

29,00 310,00 13,61 80,72 129,21 7,868 7,07 2345 27,66 64865 1081 1,08 61053 61483 65000

30,00 311,00 13,41 81,28 129,55 7,863 7,06 2343 27,53 64503 1075 1,08 61056 61140 65000

31,00 312,00 13,21 80,90 129,55 7,745 6,96 2307 27,74 64018 1067 1,07 61044 60680 65000

32,00 313,00 13,11 80,53 129,53 8,039 7,22 2395 27,95 66940 1116 1,12 61117 63451 65000

33,00 314,00 12,91 80,64 129,60 7,760 6,97 2312 27,92 64550 1076 1,08 61119 61185 65000

34,00 315,00 12,91 80,53 129,85 7,954 7,14 2368 28,13 66621 1110 1,11 61177 63148 65000

35,00 316,00 12,71 81,24 130,20 8,029 7,20 2389 27,92 66721 1112 1,11 61234 63243 65000

36,00 317,00 12,61 81,82 130,87 7,609 6,82 2262 27,98 63277 1055 1,05 61200 59978 65000

37,00 318,00 12,31 82,41 131,11 8,020 7,18 2383 27,78 66199 1103 1,10 61241 62748 65000

38,00 319,00 12,21 82,07 131,21 7,844 7,02 2330 28,03 65317 1089 1,09 61258 61912 65000

39,00 320,00 12,11 80,95 130,85 8,033 7,20 2388 28,46 67973 1133 1,13 61337 64429 65000

40,00 321,00 12,01 81,14 130,82 7,730 6,93 2298 28,33 65116 1085 1,09 61347 61721 65000

41,00 322,00 11,91 80,78 130,72 7,972 7,15 2371 28,48 67515 1125 1,13 61410 63995 65000

42,00 323,00 11,75 81,32 130,69 7,863 7,05 2338 28,15 65831 1097 1,10 61433 62399 65000

43,00 324,00 11,51 81,24 130,70 7,959 7,13 2367 28,21 66755 1113 1,11 61475 63275 65000

44,00 325,00 11,51 81,78 130,78 7,839 7,03 2331 27,95 65135 1086 1,09 61481 61740 65000

45,00 326,00 11,31 81,33 130,26 7,797 6,99 2320 27,90 64743 1079 1,08 61478 61367 65000

46,00 327,00 11,30 81,10 130,29 7,868 7,06 2341 28,06 65687 1095 1,09 61495 62262 65000

47,00 328,00 11,10 81,44 130,46 7,906 7,09 2352 27,96 65765 1096 1,10 61512 62337 65000

48,00 329,00 10,81 80,96 130,25 7,956 7,14 2368 28,11 66556 1109 1,11 61544 63086 65000

49,00 330,00 10,71 81,05 130,43 7,921 7,10 2356 28,17 66374 1106 1,11 61572 62914 65000

50,00 331,00 10,61 81,19 130,15 7,778 6,98 2315 27,92 64637 1077 1,08 61566 61268 65000

51,00 332,00 10,51 80,97 129,87 8,008 7,19 2385 27,89 66499 1108 1,11 61594 63032 65000

52,00 333,00 10,31 81,10 130,05 7,761 6,96 2310 27,92 64496 1075 1,07 61585 61134 65000

53,00 334,00 10,21 80,85 129,75 8,040 7,22 2395 27,89 66782 1113 1,11 61617 63300 65000

54,00 335,00 10,01 81,60 129,98 8,128 7,30 2420 27,59 66770 1113 1,11 61648 63289 65000

55,00 336,00 10,01 81,21 129,78 7,887 7,08 2349 27,70 65067 1084 1,08 61648 61675 65000

56,00 337,00 9,81 80,99 129,53 7,951 7,14 2369 27,68 65587 1093 1,09 61657 62168 65000

57,00 338,00 9,69 80,82 129,28 7,930 7,13 2364 27,64 65331 1089 1,09 61662 61925 65000

58,00 339,00 9,51 81,38 129,27 7,955 7,15 2371 27,32 64777 1080 1,08 61657 61400 65000

59,00 340,00 9,51 82,59 129,88 7,888 7,08 2349 26,97 63353 1056 1,06 61631 60051 65000

60,00 341,00 9,21 82,00 129,60 8,028 7,21 2392 27,15 64930 1082 1,08 61629 61545 65000

61,00 342,00 9,01 82,25 129,65 7,759 6,97 2311 27,03 62478 1041 1,04 61590 59221 65000

62,00 343,00 8,96 81,30 129,53 7,987 7,17 2380 27,51 65465 1091 1,09 61598 62053 65000

63,00 344,00 8,81 81,15 129,35 7,922 7,12 2361 27,49 64905 1082 1,08 61596 61521 65000

64,00 345,00 8,71 80,91 129,12 7,957 7,15 2373 27,49 65228 1087 1,09 61600 61828 65000

65,00 346,00 8,51 81,07 128,95 8,135 7,31 2426 27,30 66249 1104 1,10 61618 62795 65000

66,00 347,00 8,40 81,89 129,50 7,833 7,04 2334 27,15 63368 1056 1,06 61595 60065 65000

67,00 348,00 8,30 81,37 128,95 7,881 7,09 2350 27,14 63787 1063 1,06 61578 60462 65000

68,00 349,00 8,11 81,41 129,14 8,000 7,19 2385 27,22 64926 1082 1,08 61578 61541 65000

69,00 350,00 7,99 82,75 129,50 7,799 7,01 2324 26,66 61961 1033 1,03 61537 58731 65000

70,00 351,00 7,91 81,36 129,40 7,750 6,96 2309 27,40 63270 1054 1,05 61515 59971 65000

71,00 352,00 7,70 82,11 129,68 7,745 6,95 2307 27,13 62590 1043 1,04 61485 59327 65000

72,00 353,00 7,60 82,78 130,24 8,044 7,22 2394 27,06 64784 1080 1,08 61484 61407 65000

73,00 354,00 7,41 81,98 130,13 7,867 7,06 2342 27,47 64311 1072 1,07 61476 60958 65000

74,00 355,00 7,31 81,65 130,07 7,861 7,05 2340 27,62 64623 1077 1,08 61473 61254 65000

75,00 356,00 7,20 82,13 130,68 7,893 7,08 2347 27,69 64993 1083 1,08 61475 61605 65000

76,00 357,00 7,00 82,13 130,65 8,183 7,34 2433 27,68 67349 1122 1,12 61506 63838 65000

77,00 358,00 6,81 81,84 130,94 8,048 7,21 2392 28,00 66993 1117 1,12 61531 63500 65000

78,00 359,00 6,71 81,61 130,86 7,842 7,03 2331 28,09 65484 1091 1,09 61538 62070 65000

79,00 360,00 6,50 81,85 131,06 7,976 7,15 2370 28,07 66527 1109 1,11 61557 63059 65000

80,00 361,00 6,30 81,86 130,81 8,033 7,20 2388 27,92 66684 1111 1,11 61578 63208 65000

81,00 362,00 6,20 82,31 130,89 8,009 7,18 2381 27,71 65971 1100 1,10 61589 62531 65000

82,00 363,00 6,11 82,83 130,97 8,085 7,24 2403 27,46 65984 1100 1,10 61601 62544 65000

83,00 364,00 6,00 81,98 130,54 7,780 6,98 2314 27,69 64082 1068 1,07 61591 60742 65000

84,00 365,00 5,86 83,75 131,00 7,783 6,97 2313 26,95 62340 1039 1,04 61561 59090 65000

85,00 366,00 5,70 83,32 130,85 7,927 7,10 2356 27,11 63881 1065 1,06 61549 60551 65000

86,00 367,00 5,60 82,26 130,24 7,778 6,98 2315 27,36 63342 1056 1,06 61532 60040 65000

87,00 368,00 5,40 81,75 129,63 8,039 7,22 2395 27,31 65400 1090 1,09 61537 61990 65000

88,00 369,00 5,30 81,86 129,75 8,155 7,32 2429 27,31 66341 1106 1,11 61552 62882 65000

89,00 370,00 5,11 82,10 130,12 7,657 6,87 2279 27,39 62411 1040 1,04 61526 59157 65000

90,00 371,00 5,00 82,57 130,53 7,892 7,08 2347 27,35 64204 1070 1,07 61518 60857 65000

91,00 372,00 4,83 81,42 130,32 7,801 7,00 2321 27,89 64740 1079 1,08 61517 61365 65000

92,00 373,00 4,80 81,42 130,08 7,931 7,12 2361 27,75 65514 1092 1,09 61523 62099 65000

93,00 374,00 4,60 81,99 130,34 7,956 7,14 2367 27,58 65281 1088 1,09 61527 61878 65000

94,00 375,00 4,44 83,77 131,02 7,895 7,07 2347 26,94 63226 1054 1,05 61510 59929 65000

95,00 376,00 4,20 82,12 130,80 7,804 6,99 2320 27,77 64426 1074 1,07 61505 61067 65000

96,00 377,00 4,17 81,42 130,49 7,729 6,93 2299 27,99 64345 1072 1,07 61500 60991 65000

97,00 378,00 3,91 81,64 130,67 7,893 7,08 2347 27,96 65632 1094 1,09 61507 62211 65000

98,00 379,00 3,90 81,88 130,94 8,012 7,18 2381 27,98 66632 1111 1,11 61524 63158 65000

99,00 380,00 3,70 81,80 131,17 7,794 6,98 2316 28,16 65210 1087 1,09 61527 61811 65000

100,00 381,00 3,50 81,73 131,34 7,978 7,14 2370 28,30 67058 1118 1,12 61547 63562 65000

101,00 382,00 3,34 82,96 132,06 8,107 7,25 2405 28,00 67356 1123 1,12 61570 63844 65000

102,00 383,00 3,20 82,05 131,77 7,811 6,99 2318 28,36 65746 1096 1,10 61577 62318 65000

103,00 384,00 3,10 81,73 131,70 8,140 7,28 2416 28,50 68857 1148 1,15 61612 65267 65000

104,00 385,00 3,00 82,14 131,88 7,900 7,07 2344 28,37 66510 1108 1,11 61626 63043 65000

105,00 386,00 2,80 81,59 131,48 7,979 7,14 2369 28,46 67423 1124 1,12 61647 63908 65000

106,00 387,00 2,68 81,40 131,34 7,845 7,02 2330 28,48 66377 1106 1,11 61659 62917 65000

107,00 388,00 2,40 82,09 131,81 8,105 7,25 2406 28,36 68212 1137 1,14 61687 64656 65000
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OverallEfficiency

108,00 389,00 2,40 82,17 131,89 7,759 6,94 2303 28,36 65292 1088 1,09 61689 61888 65000

109,00 390,00 2,30 82,63 131,91 8,015 7,17 2379 28,11 66860 1114 1,11 61704 63375 65000

110,00 391,00 2,20 82,99 132,07 7,954 7,11 2360 27,99 66046 1101 1,10 61712 62603 65000

111,00 392,00 2,00 82,41 131,84 7,953 7,11 2360 28,19 66533 1109 1,11 61724 63064 65000

112,00 393,00 1,84 83,21 131,56 8,038 7,19 2387 27,58 65817 1097 1,10 61730 62386 65000

113,00 394,00 1,70 83,24 131,69 7,929 7,10 2354 27,63 65040 1084 1,08 61729 61650 65000

114,00 395,00 1,60 83,96 132,12 8,021 7,17 2379 27,47 65351 1089 1,09 61731 61944 65000

115,00 396,00 1,40 82,85 131,72 8,039 7,19 2386 27,87 66502 1108 1,11 61743 63035 65000

116,00 397,00 1,13 82,85 131,74 7,785 6,97 2311 27,89 64441 1074 1,07 61737 61082 65000

117,00 398,00 1,10 83,28 131,80 7,683 6,87 2280 27,68 63106 1052 1,05 61721 59816 65000

118,00 399,00 0,99 82,78 131,46 7,964 7,13 2365 27,76 65668 1094 1,09 61725 62244 65000

119,00 400,00 0,90 82,32 131,02 8,018 7,18 2383 27,77 66173 1103 1,10 61733 62724 65000

120,00 401,00 0,70 82,16 130,66 7,959 7,13 2367 27,66 65473 1091 1,09 61736 62059 65000

121,00 402,00 0,60 82,19 130,61 7,959 7,14 2367 27,62 65372 1090 1,09 61738 61964 65000

122,00 403,00 0,40 82,94 130,82 7,729 6,93 2298 27,30 62741 1046 1,05 61720 59470 65000

123,00 404,00 0,30 82,27 130,72 8,030 7,20 2388 27,63 65968 1099 1,10 61726 62529 65000

124,00 405,00 0,10 83,10 130,77 7,909 7,09 2351 27,19 63929 1065 1,07 61717 60596 65000

125,00 406,00 0,00 82,39 130,72 7,922 7,10 2356 27,57 64935 1082 1,08 61716 61549 65000
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Key in data

Start End
Barometer (kPa): 101,6 101,4
Barometer (in.Hg): 30,002469 29,94340873
Dry Bulb (F): 76,4 86
Humidity (%): 69,3 57
Air velocity (ft/min) 18 19

DGM #1    Final: 10292,634 cuft    Final: 291454,920 Liter
 Initial: 10271,444 cuft  Initial: 290854,910 Liter

DGM #2    Final: 8818,128 cuft    Final: 249701,580 Liter
 Initial: 8797,719 cuft  Initial: 249123,640 Liter

Numéro de la ligne dans "Raw data" à partir duquel les données du VRAI test commencent 281

Autres données à rentrer: dans preload data, load data, traverse et filter set weight

Pression statique (mmHg) 0,037
Pression statique (in.H2O) 0,200
consomation electrique (KWatt) 0,678

Project nu.PI-20112
Date 02-09-2015
Technicien m.m
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Preload Data

Preload data sheet

Lower Ideal Upper

##### ###### #VALEUR!

* For boilers, a loading density factor of 10 lb/ft3 is applied

           Load Volume: 0,0000 cu. ft Loading Density: #VALEUR! lbs./ft3

Number of Spaces: 0 Load Density (wet): #DIV/0! lbs./ft3

Spacer weight (lbs): 0 Dry Wood Density: #DIV/0!

Weight Ave. MC x Volume

Thick       xWide     x Length  lbs Weight Cubic Inches

8,8 5,9 51,92 0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

SUM MCxWT 51,92

PreTest Load Weight: 8,80   lbs.             Dry Weight: 3,77   kg.

Average Moisture Content: %
Dry: 5,90 5,90 Wet: 5,57

Must be 18-28 must be 15,2-22

Project nu.PI-20112

Date 02-09-2015

Technicien AL

Test Load Weight:

Piece Size (in): Meter Moisture Content

Dry Uncorrected %
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Load Data

FUEL LOAD DATA SHEET, CSA B415

Lower Ideal Upper

#### ##### #####

* For boilers, a loading density factor of 10 lb/ft3 is applied

           Load Volume: 0,00 cu. ft Loading Density: #VALEUR! lbs./ft3

Number of Spaces: 0 Load Density (wet): #DIV/0! lbs./ft3

Spacer weight: 0 lbs Dry Wood Density: #DIV/0! lbs./ft3

Weight Ave. MC x Volume Ave. MC 
Thick       xWide     xLength  lbs Weight Cubic Inches %

17,65 5,90 104,11628 0,00 5,9

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

SUM MCxWT104,11628 5,9 %

Test Load Weight: 17,65   lbs.             Dry Weight: 7,56   kg.

Average Moisture Content: %

Dry: 5,90 Dry(EPA) = 5,90 5,90 Wet: 5,57

Dry(B415)= 5,90 Must be 18-28 must be 15,2-22

Coal Bed Range: 1,8  lbs.         to 4,4  lbs.

TEST CHARGE: Project nu. PI-20112

Coal bed weight: 8,70  lbs.      Date 02-09-2015

Must be between 10 and 25% of test load Technicien AL

Test Load Weight:

Piece Size (in): Meter Moisture Content
Dry Uncorrected %
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Traverse

 Tunnel Traverse Worksheet (for velocity calculations)

Static Pressure: 0,17 in. H20

Barometer: 29,900 in. Hg

Pour un tunnel de 12" et plus, prendre 6 lectures

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F

A center 0,0000

B center 0,0000

A1 0,0000

A2 0,0000

A3 0,0000

A4 0,0000

A5 0,0000

A6 0,0000

B1 0,0000

B2 0,0000

B3 0,0000

B4 0,0000

B5 0,0000

B6 0,0000 PITOT CONSTANT=

AVERAGE #DIV/0! 0,0000 0,999

Pour un tunnel moins de 12", prendre 4 lectures 

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F

A center 0,048 78,0 0,2191

B center 0,047 78,3 0,2168

A1 0,047 78,1 0,2168

A2 0,050 78,1 0,2236

A3 0,053 78,2 0,2302

A4 0,047 78,2 0,2168

B1 0,048 78,3 0,2191

B2 0,049 78,3 0,2214

B3 0,045 78,4 0,2121

B4 0,041 78,4 0,2025

AVERAGE 0,0475 78,2 0,2178

Project nu. PI-20112

Date 02-09-2015

Technicien m.m
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Filter set weight

Filter set weight

Ambient blank (g) Date Heure
probe front back gasket probe front back gasket probe front back gasket Filter

Before (1)
Before (2)
Before (3) 108,7839 0,1261 0,1263 10,3686 108,756 0,1252 0,1294 10,4308 109,0984 0,129 0,1215 10,2243 0,1254 2015-09-01 17:00
Before (4) 108,784 0,126 0,1264 10,3688 108,756 0,1253 0,1295 10,431 109,0984 0,1292 0,1214 10,2245 0,1255 2015-09-02 09:00
After (1) 108,7841 0,1261 0,1267 10,3722 108,756 0,1255 0,1296 10,4351 109,0986 0,1301 0,1214 10,2275 0,1255 2015-09-02 15:00
After (2) 108,784 0,1262 0,1264 10,3694 108,756 0,1256 0,1295 10,4314 109,0984 0,13 0,1214 10,2248 0,1256 2015-09-15 16:15
After (3) 108,784 0,1262 0,1264 10,3692 108,756 0,1256 0,1295 10,4313 109,0984 0,13 0,1214 10,2248 0,1255 2015-09-21 16:00
After (4)
After (5)
After (6) 108,784 0,1262 0,1264 10,3692 108,756 0,1256 0,1295 10,4313 109,0984 0,13 0,1214 10,2248 0,1255 2015-09-21 16:00

Difference 0,0000 0,0002 0,0000 0,0004 0,0000 0,0003 0,0000 0,0003 0,0000 0,0008 0,0000 0,0003 0,0000
Total (mg) 0,6 1,2 1,1 0
Total ajusté (mg) 0,60 1,20 1,10 0,00

Project nu. PI-20112
Date 02-09-2015
Technicien M.M

System 2 (g)System 1 (g) 1st hour System 1 (g)
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Particulates Calculations

SFBA EPA  EMISSION RESULTS

RESULTS

 Average emission rate: 1,0 g/hr

Burn Rate : 3,628 Dry kg/hr

Test Duration: 125 min

PRESSURE FACTOR:  DGM 1 0,97840 BAROMETRIC PRESSURE  

DGM 2 0,98549  Average: 29,973 in Hg

TEMPERATURE FACTORS    Start: 30,002 in Hg

DGM 1 0,96969      End: 29,943 in Hg

DGM 2 0,97404

DRY GAS METER VALUES

VOLUMES SAMPLED DGM #1    Final: 10292,634 Cuft

DGM 1 20,24180 Scft  Initial: 10271,444 Cuft

DGM 2 19,88534 Scft

DGM #2    Final: 8818,128 Cuft

TOTAL TUNNEL VOLUME : 35961 Scft  Initial: 8797,719 Cuft

SAMPLE RATIOS TEMPERATURES 

    Sample Train 1: 1776,578 DGM #1 544,502 °R

   Sample Train 2: 1808,425 DGM #2 542,074 °R

TOTAL EMISSIONS CALIBRATION FACTORS

       Sample Train 1 2,13 g DGM #1 1,0069

       Sample Train 2 1,99 g DGM #2 1,0150

EMISSION RATES TUNNEL FLOW RATE: 287,689 Dscfm

    Sample Train 1 1,02 g/hr

    Sample Train 2 0,95 g/hr PARTICULATE CATCH 

         Total Sample Train 1: 1,20 mg

1st hour emission rate 1,07 g/hr            Total Sample Train 2: 1,10 mg

         Total Sample Train 1 1st hour: 0,60 mg

        DEVIATION: 3,46%

Train 1 Train 2

Cs 5,928E-05 5,53171E-05
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Average Stove Temperature: #######

Moisture content of wood (wet basis): 0,00

Average #DIV/0! 10,88 9,13 159,63 83,54 90,98

              * * * * * *1 *2 *3

Elapsed Weight Flue Room Tunnel

Time Raw data row Remaining CO CO2 O2 Gas Temp Dry Bulb

min lbs % % % °F °F °F

0,00 281,00 17,6 0,0 10,7 9,3 158,9 82,2 89,8

1,0 282,0 17,6 0,0 11,4 8,6 158,9 82,1 89,9

2,0 283,0 17,4 0,0 11,9 8,2 159,4 82,1 90,2

3,0 284,0 17,1 0,0 11,4 8,6 159,2 82,0 90,0

4,0 285,0 17,0 0,0 10,8 9,2 159,1 82,2 90,0

5,0 286,0 16,9 0,0 10,3 9,8 158,9 81,7 89,9

6,0 287,0 16,8 0,0 10,4 9,6 158,5 81,9 90,1

7,0 288,0 16,7 0,0 9,9 10,2 158,1 81,9 89,5

8,0 289,0 16,5 0,0 9,9 10,2 157,9 81,6 89,7

9,0 290,0 16,5 0,0 11,2 8,9 158,1 81,8 89,3

10,0 291,0 16,2 0,0 10,9 9,1 158,4 81,8 89,4

11,0 292,0 16,1 0,0 11,7 8,3 158,6 81,6 89,6

12,0 293,0 16,0 0,0 10,7 9,3 158,4 81,9 89,8

13,0 294,0 15,8 0,0 10,9 9,2 158,6 81,8 89,5

14,0 295,0 15,7 0,0 10,5 9,6 158,3 81,9 89,7

15,0 296,0 15,7 0,0 10,0 10,1 158,5 82,2 89,8

16,0 297,0 15,4 0,0 11,1 9,0 158,5 82,3 90,0

17,0 298,0 15,3 0,0 10,6 9,4 158,4 82,4 90,0

18,0 299,0 15,2 0,0 10,6 9,5 158,2 82,4 90,1

19,0 300,0 15,0 0,0 10,9 9,1 158,3 82,7 90,1

20,0 301,0 14,9 0,0 10,6 9,4 158,2 82,4 90,2

21,0 302,0 14,7 0,0 11,4 8,7 158,8 82,3 90,4

22,0 303,0 14,7 0,0 11,9 8,2 159,4 82,4 90,5

23,0 304,0 14,5 0,0 11,0 9,2 159,0 82,3 90,4

24,0 305,0 14,3 0,0 10,7 9,4 158,7 82,5 90,5

25,0 306,0 14,1 0,0 10,9 9,1 158,8 82,6 90,5

26,0 307,0 14,1 0,0 10,4 9,6 158,6 82,6 90,0

27,0 308,0 13,9 0,0 9,7 10,3 158,4 82,4 90,4

28,0 309,0 13,7 0,0 10,8 9,2 158,6 82,3 90,3

29,0 310,0 13,6 0,0 11,6 8,5 159,0 82,4 90,3

30,0 311,0 13,4 0,0 12,1 8,0 159,6 82,9 90,1

31,0 312,0 13,2 0,0 11,6 8,4 159,6 82,9 90,3

32,0 313,0 13,1 0,0 11,2 8,8 159,5 82,5 90,6

33,0 314,0 12,9 0,0 11,2 8,9 159,7 82,7 90,7

34,0 315,0 12,9 0,0 11,1 8,9 159,9 82,3 90,7

35,0 316,0 12,7 0,0 11,4 8,6 159,8 82,4 90,6

36,0 317,0 12,6 0,0 11,7 8,3 160,1 82,5 90,3

37,0 318,0 12,3 0,0 11,4 8,7 160,2 82,7 90,0

38,0 319,0 12,2 0,0 11,4 8,7 159,9 83,0 90,0

39,0 320,0 12,1 0,0 11,2 8,9 160,3 83,1 90,4

40,0 321,0 12,0 0,0 11,0 9,0 160,0 83,6 90,6

41,0 322,0 11,9 0,0 10,6 9,4 159,8 83,3 90,6

42,0 323,0 11,7 0,0 10,7 9,3 159,6 83,3 90,7

43,0 324,0 11,5 0,0 10,3 9,8 159,6 82,9 90,9

44,0 325,0 11,5 0,0 10,8 9,2 159,9 83,0 90,6

45,0 326,0 11,3 0,0 10,8 9,1 159,9 83,3 90,6

46,0 327,0 11,3 0,0 10,6 9,5 159,9 83,0 90,6

47,0 328,0 11,1 0,0 11,7 8,3 160,0 83,3 90,7

48,0 329,0 10,8 0,0 11,4 8,6 159,9 83,2 90,6

49,0 330,0 10,7 0,0 10,3 9,7 159,7 83,2 90,6

50,0 331,0 10,6 0,0 10,6 9,5 159,5 83,0 90,4

51,0 332,0 10,5 0,0 10,4 9,6 159,7 83,3 90,5

52,0 333,0 10,3 0,0 10,5 9,6 159,7 83,3 90,8

53,0 334,0 10,2 0,0 10,8 9,2 159,8 83,3 90,8

54,0 335,0 10,0 0,0 10,7 9,4 159,9 83,4 90,7

55,0 336,0 10,0 0,0 10,2 9,8 159,3 83,4 90,5

56,0 337,0 9,8 0,0 10,4 9,6 159,3 83,4 90,8

57,0 338,0 9,7 0,0 11,1 8,9 159,5 83,2 90,9

58,0 339,0 9,5 0,0 10,6 9,5 159,3 83,4 91,2

59,0 340,0 9,5 0,0 10,8 9,2 159,4 83,8 91,5

60,0 341,0 9,2 0,0 10,2 9,8 159,4 83,8 91,4

61,0 342,0 9,0 0,0 11,1 8,9 159,5 83,8 91,3

62,0 343,0 9,0 0,0 10,8 9,2 159,5 84,0 91,3

63,0 344,0 8,8 0,0 10,0 10,1 159,1 84,2 90,7

64,0 345,0 8,7 0,0 10,5 9,5 159,0 83,5 90,8

65,0 346,0 8,5 0,0 10,3 9,7 159,2 83,1 90,8
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66,0 347,0 8,4 0,0 10,4 9,7 159,1 83,2 91,1

67,0 348,0 8,3 0,0 10,6 9,4 158,9 83,5 90,5

68,0 349,0 8,1 0,0 10,9 9,1 159,0 83,7 90,5

69,0 350,0 8,0 0,0 11,2 8,8 159,1 84,0 90,6

70,0 351,0 7,9 0,0 10,8 9,2 159,1 84,0 90,7

71,0 352,0 7,7 0,0 10,7 9,3 159,4 83,9 90,2

72,0 353,0 7,6 0,0 11,4 8,6 159,4 83,8 91,0

73,0 354,0 7,4 0,0 11,3 8,7 159,4 84,1 90,6

74,0 355,0 7,3 0,0 12,0 8,0 159,7 84,1 90,9

75,0 356,0 7,2 0,0 11,8 8,1 159,8 83,8 91,4

76,0 357,0 7,0 0,0 11,1 8,9 160,1 84,6 91,1

77,0 358,0 6,8 0,0 11,3 8,8 160,1 84,4 91,3

78,0 359,0 6,7 0,0 10,9 9,0 160,2 84,4 91,6

79,0 360,0 6,5 0,0 10,7 9,3 159,9 83,9 91,4

80,0 361,0 6,3 0,0 10,2 9,8 159,8 84,2 91,5

81,0 362,0 6,2 0,0 10,4 9,6 159,6 84,3 91,5

82,0 363,0 6,1 0,0 10,3 9,7 159,9 84,4 91,4

83,0 364,0 6,0 0,0 10,2 9,8 159,8 84,4 91,3

84,0 365,0 5,9 0,0 10,2 9,8 159,8 84,6 90,7

85,0 366,0 5,7 0,0 9,9 10,1 159,2 84,9 91,3

86,0 367,0 5,6 0,0 10,4 9,6 159,4 85,5 91,3

87,0 368,0 5,4 0,0 10,6 9,4 159,7 84,7 91,4

88,0 369,0 5,3 0,0 11,3 8,6 159,8 84,2 91,5

89,0 370,0 5,1 0,0 12,0 7,9 160,2 84,2 91,8

90,0 371,0 5,0 0,0 11,0 8,9 160,1 84,5 91,4

91,0 372,0 4,8 0,0 10,8 9,2 159,7 84,2 91,3

92,0 373,0 4,8 0,0 10,3 9,8 159,6 83,9 91,5

93,0 374,0 4,6 0,0 10,8 9,1 159,5 84,1 91,4

94,0 375,0 4,4 0,0 11,5 8,5 159,9 84,4 91,7

95,0 376,0 4,2 0,0 11,2 8,8 159,8 84,8 91,5

96,0 377,0 4,2 0,0 11,4 8,6 160,3 84,4 91,4

97,0 378,0 3,9 0,0 11,5 8,5 159,9 84,1 91,6

98,0 379,0 3,9 0,0 11,7 8,2 160,1 83,9 91,8

99,0 380,0 3,7 0,0 11,3 8,6 160,0 84,3 91,7

100,0 381,0 3,5 0,0 11,2 8,7 160,1 84,2 91,6

101,0 382,0 3,3 0,0 11,4 8,6 160,2 84,1 91,9

102,0 383,0 3,2 0,0 11,2 8,7 160,3 84,2 91,7

103,0 384,0 3,1 0,0 11,0 9,0 160,2 84,7 91,8

104,0 385,0 3,0 0,0 10,9 9,1 160,4 84,6 91,8

105,0 386,0 2,8 0,0 11,2 8,8 160,6 84,4 91,8

106,0 387,0 2,7 0,0 11,4 8,6 160,8 84,2 92,0

107,0 388,0 2,4 0,0 11,8 8,1 161,2 84,1 92,2

108,0 389,0 2,4 0,0 10,7 9,3 161,1 84,3 92,1

109,0 390,0 2,3 0,0 10,1 9,9 161,0 84,7 92,3

110,0 391,0 2,2 0,0 10,6 9,5 160,8 84,8 92,4

111,0 392,0 2,0 0,0 11,0 9,0 161,0 84,8 92,5

112,0 393,0 1,8 0,0 10,7 9,3 161,0 84,9 92,7

113,0 394,0 1,7 0,0 10,9 9,1 161,0 84,8 92,4

114,0 395,0 1,6 0,0 10,9 9,1 160,9 85,0 92,6

115,0 396,0 1,4 0,0 11,5 8,5 161,1 85,4 92,7

116,0 397,0 1,1 0,0 11,3 8,6 161,3 85,2 92,1

117,0 398,0 1,1 0,0 10,2 9,8 160,6 85,2 92,5

118,0 399,0 1,0 0,0 10,3 9,6 160,3 85,5 92,5

119,0 400,0 0,9 0,0 10,3 9,7 160,5 85,1 92,4

120,0 401,0 0,7 0,0 10,3 9,7 160,4 84,9 92,3

121,0 402,0 0,6 0,0 10,8 9,1 160,5 85,0 92,5

122,0 403,0 0,4 0,0 10,5 9,5 160,5 84,8 92,3

123,0 404,0 0,3 0,0 10,7 9,3 160,5 84,7 92,2

124,0 405,0 0,1 0,0 11,0 9,0 160,4 84,6 91,9

125,0 406,0 0,0 0,0 11,1 8,9 160,4 84,7 91,6
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85,04 84,33

 

0,16 84,76 84,25 83,41 0,16 82,29 81,86 82,86 0,05 0,21

Mass flow 1 Mass flow 1 Mass flow 1 Filter 1 Mass flow 2 Mass flow 2 Mass flow 2 Filter 2 Tunnel VelocityFlue draft

Reading Inlet T Outlet T Temp Reading Inlet T Outlet T Temp Pressure Pressure

in wc in wc

cuft/min oF oF oF cuft/min oF oF oF in wc in wc

0,16 83,08 82,64 81,00 0,16 80,74 80,38 80,54 0,05 0,20

0,16 83,15 82,79 81,06 0,16 80,82 80,40 80,59 0,05 0,20

0,16 83,19 82,82 81,08 0,16 80,82 80,44 80,60 0,05 0,20

0,16 83,26 82,88 81,11 0,16 80,95 80,56 80,64 0,05 0,20

0,16 83,24 82,90 81,18 0,16 80,83 80,46 80,66 0,05 0,20

0,16 83,20 82,88 81,21 0,16 80,75 80,46 80,72 0,05 0,21

0,16 83,22 82,88 81,24 0,16 80,81 80,47 80,76 0,05 0,21

0,16 83,27 82,90 81,28 0,16 80,85 80,47 80,79 0,05 0,20

0,16 83,23 82,88 81,28 0,16 80,74 80,36 80,88 0,05 0,20

0,16 83,19 82,86 81,30 0,16 80,72 80,34 80,93 0,05 0,20

0,16 83,19 82,85 81,33 0,16 80,68 80,32 80,95 0,05 0,20

0,16 83,19 82,86 81,34 0,16 80,65 80,29 81,01 0,05 0,20

0,16 83,14 82,82 81,38 0,16 80,58 80,28 81,05 0,05 0,20

0,16 83,18 82,84 81,39 0,16 80,67 80,31 81,09 0,05 0,20

0,16 83,24 82,88 81,47 0,16 80,74 80,38 81,15 0,05 0,21

0,16 83,29 82,92 81,55 0,16 80,86 80,48 81,20 0,05 0,21

0,16 83,43 83,00 81,68 0,16 81,09 80,64 81,27 0,05 0,20

0,16 83,51 83,07 81,72 0,16 81,17 80,71 81,34 0,05 0,20

0,16 83,61 83,15 81,79 0,16 81,29 80,83 81,43 0,05 0,20

0,16 83,70 83,22 81,88 0,16 81,41 80,94 81,50 0,05 0,21

0,16 83,73 83,23 81,90 0,16 81,40 80,95 81,53 0,05 0,21

0,16 83,74 83,26 81,96 0,16 81,40 80,98 81,61 0,05 0,21

0,16 83,79 83,31 81,95 0,16 81,47 81,04 81,66 0,05 0,21

0,16 83,76 83,33 81,98 0,16 81,39 81,02 81,68 0,05 0,20

0,16 83,82 83,36 82,03 0,16 81,50 81,07 81,75 0,05 0,21

0,16 83,87 83,41 82,08 0,16 81,53 81,15 81,80 0,05 0,21

0,16 83,88 83,41 82,16 0,16 81,50 81,13 81,85 0,05 0,20

0,16 83,88 83,42 82,16 0,16 81,50 81,13 81,92 0,05 0,20

0,16 83,88 83,44 82,19 0,16 81,48 81,13 81,96 0,05 0,20

0,16 83,86 83,43 82,22 0,16 81,45 81,10 82,01 0,05 0,21

0,16 83,93 83,48 82,25 0,16 81,55 81,17 82,04 0,05 0,21

0,16 83,97 83,49 82,35 0,16 81,59 81,17 82,09 0,05 0,20

0,16 83,97 83,50 82,36 0,16 81,55 81,17 82,16 0,05 0,21

0,16 83,94 83,51 82,40 0,16 81,50 81,15 82,17 0,05 0,21

0,16 83,91 83,50 82,37 0,16 81,41 81,10 82,19 0,05 0,21

0,16 83,87 83,49 82,38 0,16 81,39 81,10 82,24 0,05 0,21

0,16 83,94 83,55 82,41 0,16 81,56 81,21 82,27 0,05 0,20

0,16 84,02 83,59 82,49 0,16 81,63 81,23 82,30 0,05 0,21

0,16 84,06 83,60 82,55 0,16 81,70 81,28 82,38 0,05 0,21

0,16 84,16 83,67 82,67 0,16 81,84 81,39 82,45 0,05 0,21

0,16 84,24 83,72 82,72 0,16 81,95 81,47 82,47 0,05 0,21

0,16 84,34 83,78 82,74 0,16 82,08 81,57 82,51 0,05 0,20

0,16 84,36 83,81 82,74 0,16 82,07 81,61 82,54 0,05 0,21

0,16 84,39 83,87 82,74 0,16 82,12 81,66 82,57 0,05 0,21

0,16 84,45 83,91 82,75 0,16 82,13 81,68 82,62 0,05 0,21

0,16 84,40 83,91 82,81 0,16 82,04 81,66 82,64 0,05 0,21

0,16 84,39 83,92 82,80 0,16 82,01 81,67 82,65 0,05 0,20

0,16 84,42 83,95 82,77 0,16 82,03 81,69 82,70 0,05 0,20

0,16 84,39 83,96 82,78 0,16 81,99 81,68 82,69 0,05 0,20

0,16 84,42 83,99 82,81 0,16 82,01 81,71 82,73 0,05 0,21

0,16 84,43 84,00 82,82 0,16 82,06 81,74 82,77 0,05 0,21

0,16 84,44 83,99 82,86 0,16 82,06 81,72 82,78 0,05 0,21

0,16 84,49 84,04 82,90 0,16 82,12 81,77 82,81 0,05 0,21

0,16 84,49 84,03 82,92 0,16 82,07 81,71 82,85 0,05 0,21

0,16 84,48 84,05 82,90 0,16 82,04 81,69 82,85 0,05 0,21

0,16 84,57 84,07 82,92 0,16 82,16 81,75 82,86 0,04 0,21

0,16 84,59 84,08 82,88 0,16 82,18 81,70 82,91 0,05 0,21

0,16 84,58 84,08 82,91 0,16 82,15 81,71 82,89 0,05 0,21

0,16 84,65 84,11 82,98 0,16 82,24 81,77 82,93 0,05 0,21

0,16 84,73 84,17 82,98 0,16 82,36 81,84 82,97 0,05 0,21

0,16 84,87 84,24 84,79 0,16 82,55 82,01 83,01 0,05 0,21

0,16 84,90 84,29 84,89 0,16 82,61 82,04 83,04 0,05 0,21

0,16 85,05 84,38 84,88 0,16 82,81 82,18 83,09 0,05 0,21

0,16 85,10 84,43 84,81 0,16 82,83 82,19 83,11 0,05 0,20

0,16 85,03 84,41 84,68 0,16 82,62 82,12 83,14 0,05 0,21

0,16 84,95 84,36 84,53 0,16 82,46 82,00 83,15 0,05 0,21
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0,16 84,90 84,36 84,39 0,16 82,42 81,99 83,16 0,05 0,20

0,16 84,96 84,39 84,34 0,16 82,50 82,03 83,18 0,05 0,21

0,16 85,02 84,43 84,26 0,16 82,59 82,08 83,16 0,05 0,21

0,16 85,02 84,44 84,23 0,16 82,58 82,08 83,20 0,05 0,21

0,16 85,07 84,46 84,27 0,16 82,64 82,15 83,24 0,05 0,21

0,16 85,13 84,52 84,29 0,16 82,70 82,21 83,26 0,05 0,21

0,16 85,13 84,56 84,22 0,16 82,72 82,25 83,27 0,05 0,21

0,16 85,22 84,60 84,21 0,16 82,83 82,33 83,32 0,05 0,21

0,16 85,31 84,67 84,20 0,16 82,95 82,41 83,34 0,05 0,21

0,16 85,34 84,69 84,18 0,16 82,96 82,43 83,34 0,05 0,21

0,16 85,39 84,74 84,20 0,16 82,98 82,44 83,36 0,05 0,21

0,16 85,46 84,78 84,22 0,16 83,10 82,53 83,41 0,05 0,21

0,16 85,51 84,82 84,26 0,16 83,14 82,54 83,43 0,05 0,21

0,16 85,52 84,84 84,24 0,16 83,08 82,52 83,47 0,05 0,21

0,16 85,54 84,85 84,23 0,16 83,08 82,53 83,45 0,05 0,21

0,16 85,53 84,85 84,25 0,16 83,06 82,55 83,50 0,05 0,21

0,16 85,53 84,89 84,32 0,16 83,11 82,57 83,54 0,05 0,21

0,16 85,56 84,93 84,40 0,16 83,12 82,61 83,57 0,05 0,21

0,16 85,58 84,95 84,40 0,16 83,13 82,62 83,61 0,05 0,21

0,16 85,65 84,98 84,46 0,16 83,18 82,70 83,66 0,05 0,21

0,16 85,75 85,10 84,57 0,16 83,38 82,86 83,74 0,05 0,21

0,16 85,73 85,09 84,57 0,16 83,28 82,78 83,76 0,05 0,21

0,16 85,62 85,04 84,52 0,16 83,04 82,65 83,76 0,05 0,21

0,16 85,61 85,02 84,50 0,16 83,01 82,62 83,77 0,05 0,21

0,16 85,60 85,02 84,50 0,16 83,00 82,65 83,81 0,05 0,21

0,16 85,58 85,03 84,50 0,16 82,98 82,63 83,79 0,05 0,20

0,16 85,48 84,99 84,45 0,16 82,83 82,50 83,82 0,05 0,21

0,16 85,45 84,98 84,44 0,16 82,83 82,50 83,82 0,05 0,21

0,16 85,50 85,00 84,45 0,16 82,88 82,53 83,83 0,05 0,20

0,16 85,57 85,03 84,51 0,16 83,01 82,60 83,85 0,05 0,21

0,16 85,58 85,05 84,52 0,16 82,95 82,53 83,87 0,05 0,21

0,16 85,52 85,03 84,49 0,16 82,85 82,47 83,89 0,05 0,21

0,16 85,45 85,01 84,45 0,16 82,74 82,40 83,89 0,05 0,21

0,16 85,42 85,00 84,48 0,16 82,70 82,37 83,90 0,05 0,21

0,16 85,41 84,97 84,49 0,16 82,73 82,37 83,89 0,05 0,21

0,16 85,41 85,00 84,48 0,16 82,77 82,40 83,91 0,05 0,21

0,16 85,53 85,06 84,50 0,16 82,95 82,52 83,91 0,05 0,21

0,16 85,67 85,13 84,56 0,16 83,13 82,65 83,96 0,05 0,21

0,16 85,71 85,18 84,60 0,16 83,14 82,62 84,00 0,05 0,21

0,16 85,68 85,15 84,56 0,16 83,00 82,58 83,97 0,05 0,21

0,16 85,63 85,12 84,56 0,16 82,93 82,51 84,00 0,05 0,21

0,16 85,58 85,11 84,56 0,16 82,83 82,46 84,00 0,05 0,21

0,16 85,64 85,14 84,61 0,16 82,97 82,55 84,00 0,05 0,21

0,16 85,75 85,19 84,71 0,16 83,14 82,64 84,07 0,05 0,21

0,16 85,79 85,25 84,75 0,16 83,17 82,67 84,08 0,05 0,21

0,16 85,87 85,29 84,80 0,16 83,33 82,76 84,10 0,05 0,21

0,16 85,85 85,32 84,84 0,16 83,22 82,74 84,11 0,05 0,21

0,16 85,94 85,36 84,83 0,16 83,34 82,82 84,13 0,05 0,21

0,16 86,04 85,44 84,85 0,16 83,48 82,92 84,16 0,05 0,21

0,16 86,13 85,48 84,93 0,16 83,59 82,97 84,18 0,05 0,20

0,16 86,06 85,47 84,92 0,16 83,44 82,90 84,20 0,05 0,21

0,16 86,08 85,47 84,96 0,16 83,41 82,95 84,22 0,05 0,21

0,16 86,16 85,55 85,01 0,16 83,57 83,00 84,28 0,05 0,21

0,16 86,15 85,53 85,04 0,16 83,52 83,00 84,30 0,05 0,21

0,16 86,12 85,53 85,00 0,16 83,48 82,94 84,30 0,05 0,21

0,16 86,07 85,50 84,97 0,16 83,37 82,95 84,27 0,05 0,21

0,16 86,05 85,51 84,97 0,16 83,32 82,94 84,29 0,05 0,20

0,16 86,07 85,55 84,96 0,16 83,37 82,96 84,32 0,05 0,21

0,16 86,08 85,56 84,92 0,16 83,43 83,00 84,32 0,05 0,21

0,16 86,14 85,59 84,93 0,16 83,47 83,03 84,33 0,05 0,21
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Particulates Calculations

0,16 0,16 90,98 Filter Filter

Face Face

Elapsed DGM 1 DGM 1 DGM 1 DGM 2 DGM 2 DGM 2 Tunnel Velocity Velocity

Time Reading Inlet T Outlet T Reading Inlet T Outlet T Dry Bulb DGM 1 DGM 2

min Cuft/min °F °F Cuft/min °F °F °F Ft/sec Ft/sec

0,00 0,162 83,08 82,64 0,160 80,739 80,375 89,788

1,00 0,162 83,15 82,79 0,160 80,819 80,403 89,893 13,66 13,69

2,00 0,162 83,19 82,82 0,160 80,819 80,444 90,228 13,66 13,69

3,00 0,162 83,26 82,88 0,160 80,955 80,558 90,006 13,67 13,69

4,00 0,162 83,24 82,90 0,160 80,830 80,456 90,023 13,69 13,69

5,00 0,161 83,20 82,88 0,160 80,747 80,457 89,885 13,67 13,69

6,00 0,161 83,22 82,88 0,160 80,809 80,471 90,077 13,63 13,69

7,00 0,162 83,27 82,90 0,160 80,848 80,475 89,531 13,64 13,69

8,00 0,162 83,23 82,88 0,160 80,741 80,364 89,700 13,67 13,69

9,00 0,162 83,19 82,86 0,160 80,716 80,342 89,341 13,67 13,69

10,00 0,162 83,19 82,85 0,160 80,678 80,315 89,450 13,67 13,69

11,00 0,162 83,19 82,86 0,160 80,654 80,292 89,648 13,68 13,69

12,00 0,161 83,14 82,82 0,160 80,583 80,279 89,829 13,66 13,70

13,00 0,162 83,18 82,84 0,160 80,665 80,312 89,524 13,65 13,69

14,00 0,161 83,24 82,88 0,160 80,743 80,384 89,742 13,65 13,69

15,00 0,162 83,29 82,92 0,160 80,862 80,479 89,842 13,65 13,69

16,00 0,161 83,43 83,00 0,160 81,086 80,643 89,968 13,65 13,68

17,00 0,162 83,51 83,07 0,160 81,171 80,712 90,049 13,66 13,68

18,00 0,162 83,61 83,15 0,160 81,290 80,828 90,062 13,67 13,68

19,00 0,162 83,70 83,22 0,160 81,413 80,941 90,121 13,65 13,68

20,00 0,162 83,73 83,23 0,160 81,398 80,947 90,171 13,64 13,68

21,00 0,162 83,74 83,26 0,160 81,400 80,982 90,416 13,64 13,68

22,00 0,161 83,79 83,31 0,160 81,466 81,044 90,462 13,64 13,67

23,00 0,162 83,76 83,33 0,160 81,385 81,017 90,439 13,64 13,67

24,00 0,162 83,82 83,36 0,160 81,499 81,065 90,465 13,65 13,67

25,00 0,162 83,87 83,41 0,160 81,530 81,155 90,477 13,66 13,67

26,00 0,162 83,88 83,41 0,160 81,500 81,127 89,961 13,65 13,67

27,00 0,162 83,88 83,42 0,160 81,496 81,132 90,360 13,64 13,67

28,00 0,162 83,88 83,44 0,160 81,484 81,127 90,282 13,64 13,67

29,00 0,161 83,86 83,43 0,160 81,446 81,099 90,316 13,64 13,67

30,00 0,162 83,93 83,48 0,160 81,551 81,166 90,107 13,64 13,67

31,00 0,162 83,97 83,49 0,160 81,594 81,172 90,322 13,64 13,67

32,00 0,162 83,97 83,50 0,160 81,551 81,167 90,637 13,65 13,67

33,00 0,162 83,94 83,51 0,160 81,499 81,148 90,664 13,65 13,67

34,00 0,162 83,91 83,50 0,160 81,411 81,103 90,680 13,65 13,67

35,00 0,162 83,87 83,49 0,160 81,389 81,103 90,614 13,64 13,67

36,00 0,161 83,94 83,55 0,160 81,559 81,211 90,310 13,63 13,67

37,00 0,161 84,02 83,59 0,160 81,626 81,232 89,965 13,61 13,67

38,00 0,162 84,06 83,60 0,160 81,702 81,278 89,977 13,62 13,67

39,00 0,161 84,16 83,67 0,160 81,836 81,385 90,436 13,63 13,66

40,00 0,162 84,24 83,72 0,160 81,947 81,472 90,630 13,63 13,66

41,00 0,162 84,34 83,78 0,160 82,077 81,571 90,646 13,64 13,66

42,00 0,161 84,36 83,81 0,160 82,073 81,606 90,747 13,63 13,66

43,00 0,161 84,39 83,87 0,160 82,117 81,662 90,931 13,61 13,66

44,00 0,162 84,45 83,91 0,160 82,125 81,684 90,638 13,62 13,66

45,00 0,161 84,40 83,91 0,160 82,044 81,665 90,648 13,62 13,66

46,00 0,162 84,39 83,92 0,160 82,014 81,669 90,621 13,64 13,66

47,00 0,162 84,42 83,95 0,160 82,032 81,688 90,708 13,64 13,66

48,00 0,162 84,39 83,96 0,160 81,988 81,684 90,642 13,63 13,66

49,00 0,161 84,42 83,99 0,160 82,013 81,715 90,615 13,63 13,66

50,00 0,161 84,43 84,00 0,160 82,055 81,736 90,400 13,61 13,66

51,00 0,161 84,44 83,99 0,160 82,059 81,717 90,461 13,61 13,66

52,00 0,162 84,49 84,04 0,160 82,120 81,769 90,754 13,62 13,65

53,00 0,161 84,49 84,03 0,160 82,066 81,708 90,823 13,61 13,66

54,00 0,162 84,48 84,05 0,160 82,044 81,695 90,694 13,62 13,66

55,00 0,162 84,57 84,07 0,160 82,157 81,748 90,517 13,63 13,65

56,00 0,162 84,59 84,08 0,160 82,177 81,705 90,766 13,63 13,65

57,00 0,161 84,58 84,08 0,160 82,149 81,712 90,913 13,62 13,65

58,00 0,161 84,65 84,11 0,160 82,243 81,770 91,196 13,60 13,65

59,00 0,161 84,73 84,17 0,160 82,362 81,839 91,518 13,60 13,65

60,00 0,161 84,87 84,24 0,160 82,555 82,006 91,364 13,60 13,65

61,00 0,162 84,90 84,29 0,160 82,606 82,038 91,255 13,61 13,64

62,00 0,161 85,05 84,38 0,160 82,807 82,176 91,326 13,60 13,64

63,00 0,162 85,10 84,43 0,160 82,830 82,193 90,731 13,60 13,64

64,00 0,162 85,03 84,41 0,160 82,617 82,121 90,816 13,61 13,64

65,00 0,161 84,95 84,36 0,160 82,461 81,999 90,844 13,60 13,65
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Particulates Calculations

66,00 0,161 84,90 84,36 0,160 82,422 81,989 91,109 13,59 13,65

67,00 0,161 84,96 84,39 0,160 82,496 82,033 90,461 13,59 13,65

68,00 0,161 85,02 84,43 0,160 82,588 82,081 90,526 13,60 13,64

69,00 0,161 85,02 84,44 0,160 82,581 82,082 90,627 13,60 13,64

70,00 0,161 85,07 84,46 0,160 82,639 82,155 90,666 13,58 13,64

71,00 0,161 85,13 84,52 0,160 82,705 82,207 90,213 13,56 13,64

72,00 0,161 85,13 84,56 0,160 82,719 82,247 90,953 13,57 13,64

73,00 0,161 85,22 84,60 0,160 82,829 82,330 90,602 13,58 13,64

74,00 0,161 85,31 84,67 0,160 82,948 82,407 90,909 13,56 13,64

75,00 0,161 85,34 84,69 0,160 82,962 82,431 91,381 13,56 13,63

76,00 0,161 85,39 84,74 0,160 82,980 82,443 91,142 13,57 13,63

77,00 0,161 85,46 84,78 0,160 83,104 82,527 91,337 13,57 13,63

78,00 0,161 85,51 84,82 0,160 83,139 82,543 91,595 13,58 13,63

79,00 0,161 85,52 84,84 0,160 83,075 82,516 91,433 13,58 13,63

80,00 0,161 85,54 84,85 0,160 83,076 82,528 91,505 13,58 13,63

81,00 0,161 85,53 84,85 0,160 83,061 82,551 91,535 13,56 13,63

82,00 0,161 85,53 84,89 0,160 83,108 82,574 91,401 13,53 13,63

83,00 0,161 85,56 84,93 0,160 83,120 82,614 91,338 13,53 13,63

84,00 0,161 85,58 84,95 0,160 83,128 82,623 90,730 13,56 13,63

85,00 0,161 85,65 84,98 0,160 83,181 82,695 91,324 13,57 13,63

86,00 0,161 85,75 85,10 0,160 83,376 82,864 91,334 13,55 13,62

87,00 0,161 85,73 85,09 0,160 83,276 82,778 91,412 13,55 13,63

88,00 0,161 85,62 85,04 0,160 83,042 82,646 91,546 13,56 13,63

89,00 0,161 85,61 85,02 0,160 83,013 82,617 91,845 13,54 13,63

90,00 0,161 85,60 85,02 0,160 83,003 82,654 91,424 13,55 13,63

91,00 0,161 85,58 85,03 0,160 82,984 82,632 91,318 13,55 13,63

92,00 0,161 85,48 84,99 0,160 82,827 82,496 91,465 13,55 13,64

93,00 0,161 85,45 84,98 0,160 82,825 82,496 91,405 13,56 13,64

94,00 0,161 85,50 85,00 0,160 82,884 82,530 91,672 13,57 13,63

95,00 0,161 85,57 85,03 0,160 83,015 82,595 91,496 13,56 13,63

96,00 0,161 85,58 85,05 0,160 82,948 82,533 91,365 13,55 13,63

97,00 0,161 85,52 85,03 0,160 82,854 82,475 91,562 13,53 13,63

98,00 0,161 85,45 85,01 0,160 82,742 82,396 91,793 13,54 13,64

99,00 0,161 85,42 85,00 0,160 82,704 82,367 91,708 13,56 13,64

100,00 0,161 85,41 84,97 0,160 82,732 82,368 91,561 13,58 13,64

101,00 0,161 85,41 85,00 0,160 82,767 82,403 91,895 13,57 13,64

102,00 0,161 85,53 85,06 0,160 82,954 82,520 91,691 13,55 13,63

103,00 0,161 85,67 85,13 0,160 83,134 82,654 91,768 13,53 13,63

104,00 0,161 85,71 85,18 0,160 83,135 82,617 91,816 13,52 13,63

105,00 0,161 85,68 85,15 0,160 82,996 82,580 91,784 13,55 13,63

106,00 0,161 85,63 85,12 0,160 82,929 82,507 92,033 13,56 13,63

107,00 0,161 85,58 85,11 0,160 82,832 82,457 92,178 13,56 13,64

108,00 0,161 85,64 85,14 0,160 82,968 82,547 92,113 13,55 13,63

109,00 0,161 85,75 85,19 0,160 83,143 82,636 92,343 13,53 13,63

110,00 0,161 85,79 85,25 0,160 83,167 82,669 92,427 13,53 13,63

111,00 0,161 85,87 85,29 0,160 83,326 82,758 92,450 13,51 13,63

112,00 0,161 85,85 85,32 0,160 83,224 82,743 92,686 13,53 13,63

113,00 0,161 85,94 85,36 0,160 83,337 82,821 92,379 13,55 13,62

114,00 0,161 86,04 85,44 0,160 83,483 82,921 92,645 13,54 13,62

115,00 0,161 86,13 85,48 0,160 83,589 82,970 92,715 13,54 13,62

116,00 0,161 86,06 85,47 0,160 83,437 82,895 92,106 13,53 13,62

117,00 0,161 86,08 85,47 0,160 83,408 82,949 92,530 13,52 13,62

118,00 0,161 86,16 85,55 0,160 83,570 83,000 92,485 13,52 13,62

119,00 0,161 86,15 85,53 0,160 83,519 82,996 92,448 13,52 13,62

120,00 0,161 86,12 85,53 0,160 83,478 82,938 92,291 13,52 13,62

121,00 0,161 86,07 85,50 0,160 83,366 82,945 92,539 13,52 13,62

122,00 0,161 86,05 85,51 0,160 83,325 82,941 92,323 13,52 13,62

123,00 0,161 86,07 85,55 0,160 83,372 82,964 92,183 13,54 13,62

124,00 0,161 86,08 85,56 0,160 83,428 82,996 91,924 13,53 13,62

125,00 0,161 86,14 85,59 0,160 83,473 83,030 91,555 13,52 13,62
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Particulates Calculations

Average Average Average Average

14,61 Inlet + Inlet + 0,217

Outlet Outlet Average Average #1 #2

Delta-P Tunnel Temp. Temp. 99,62 100,55 System 1 System 2 SQRT

(in. H2O) Velocity Meter 1 Meter 2 Vol.Std. Vol.Std.  Delta-P

Tunnel PR1 PR2 Time

in. H2O Ft/Sec Deg. R Deg. R % % (ft3) (ft3) min (in H2O)2

0,047 14,594 542,9 540,6   0,158 0,159 0 0,2169016

0,048 14,705 543,0 540,6 99,18 99,96 0,158 0,159 1 0,2185336

0,047 14,600 543,0 540,6 99,99 100,74 0,158 0,159 2 0,2169016

0,048 14,707 543,1 540,8 99,37 99,95 0,159 0,159 3 0,2185352

0,048 14,707 543,1 540,6 99,44 99,97 0,159 0,159 4 0,2185342

0,047 14,642 543,0 540,6 99,51 100,40 0,159 0,159 5 0,2176031

0,048 14,755 543,0 540,6 98,63 99,65 0,158 0,159 6 0,2192422

0,047 14,591 543,1 540,7 99,97 100,68 0,158 0,159 7 0,2169018

0,048 14,703 543,1 540,6 99,23 99,96 0,159 0,159 8 0,2185344

0,048 14,667 543,0 540,5 99,47 100,14 0,159 0,159 9 0,2180688

0,048 14,699 543,0 540,5 99,26 99,95 0,159 0,159 10 0,2185341

0,046 14,434 543,0 540,5 101,18 101,82 0,159 0,159 11 0,2145517

0,048 14,751 543,0 540,4 98,75 99,67 0,158 0,159 12 0,2192299

0,049 14,856 543,0 540,5 98,11 98,91 0,158 0,159 13 0,2208432

0,047 14,641 543,1 540,6 99,53 100,39 0,158 0,159 14 0,2176032

0,048 14,782 543,1 540,7 98,63 99,42 0,158 0,159 15 0,2196915

0,046 14,438 543,2 540,9 100,93 101,78 0,158 0,159 16 0,2145513

0,047 14,566 543,3 540,9 100,33 100,88 0,158 0,159 17 0,2164344

0,048 14,676 543,4 541,1 99,49 100,11 0,159 0,159 18 0,2180689

0,047 14,598 543,5 541,2 99,85 100,63 0,158 0,159 19 0,216902

0,047 14,568 543,5 541,2 100,07 100,85 0,158 0,159 20 0,2164345

0,048 14,790 543,5 541,2 98,64 99,37 0,158 0,159 21 0,219691

0,048 14,791 543,5 541,3 98,54 99,36 0,158 0,159 22 0,2196918

0,047 14,650 543,5 541,2 99,59 100,32 0,158 0,159 23 0,2176035

0,048 14,682 543,6 541,3 99,39 100,10 0,158 0,159 24 0,2180688

0,048 14,713 543,6 541,3 99,32 99,87 0,158 0,159 25 0,2185346

0,048 14,706 543,6 541,3 99,05 99,83 0,158 0,159 26 0,2185344

0,048 14,758 543,6 541,3 98,76 99,55 0,158 0,159 27 0,2192314

0,047 14,569 543,7 541,3 100,09 100,83 0,158 0,159 28 0,2164355

0,048 14,711 543,6 541,3 99,05 99,87 0,158 0,159 29 0,2185346

0,049 14,864 543,7 541,4 98,05 98,79 0,158 0,159 30 0,2208437

0,049 14,867 543,7 541,4 98,13 98,80 0,158 0,159 31 0,2208537

0,047 14,574 543,7 541,4 100,22 100,85 0,158 0,159 32 0,2164361

0,048 14,684 543,7 541,3 99,37 100,10 0,158 0,159 33 0,2180694

0,047 14,653 543,7 541,3 99,63 100,33 0,158 0,159 34 0,2176049

0,048 14,715 543,7 541,2 99,09 99,90 0,158 0,159 35 0,2185354

0,047 14,570 543,7 541,4 99,96 100,81 0,158 0,159 36 0,2164356

0,048 14,675 543,8 541,4 99,02 100,02 0,158 0,159 37 0,2180699

0,046 14,438 543,8 541,5 100,91 101,65 0,158 0,159 38 0,2145512

0,047 14,603 543,9 541,6 99,72 100,56 0,158 0,158 39 0,216904

0,047 14,526 544,0 541,7 100,49 101,11 0,158 0,158 40 0,2157308

0,045 14,304 544,1 541,8 101,99 102,66 0,158 0,158 41 0,2124291

0,047 14,607 544,1 541,8 99,72 100,55 0,158 0,158 42 0,216903

0,046 14,387 544,1 541,9 101,25 102,11 0,158 0,158 43 0,2136043

0,045 14,303 544,2 541,9 101,85 102,65 0,158 0,158 44 0,2124131

0,047 14,574 544,2 541,9 99,90 100,75 0,158 0,158 45 0,2164354

0,048 14,684 544,2 541,8 99,55 100,00 0,158 0,158 46 0,2180693

0,046 14,417 544,2 541,9 101,05 101,86 0,158 0,158 47 0,2140927

0,047 14,574 544,2 541,8 100,12 100,75 0,158 0,158 48 0,2164358

0,047 14,574 544,2 541,9 99,88 100,75 0,158 0,158 49 0,2164363

0,046 14,412 544,2 541,9 100,92 101,83 0,158 0,158 50 0,2140782

0,046 14,445 544,2 541,9 100,75 101,61 0,158 0,158 51 0,2145524

0,047 14,528 544,3 541,9 100,34 101,07 0,158 0,158 52 0,2157308

0,047 14,608 544,3 541,9 99,63 100,54 0,158 0,158 53 0,2169039

0,046 14,454 544,3 541,9 100,90 101,59 0,158 0,158 54 0,2146496

0,045 14,253 544,3 542,0 102,25 102,98 0,158 0,158 55 0,211696

0,047 14,654 544,3 541,9 99,45 100,20 0,158 0,158 56 0,2176045

0,047 14,530 544,3 541,9 100,22 101,09 0,158 0,158 57 0,2157309

0,045 14,310 544,4 542,0 101,73 102,68 0,158 0,158 58 0,2124139

0,046 14,459 544,4 542,1 100,79 101,67 0,158 0,158 59 0,2145527

0,047 14,542 544,6 542,3 100,18 101,02 0,158 0,158 60 0,2158269

0,046 14,455 544,6 542,3 100,86 101,60 0,158 0,158 61 0,2145524

0,047 14,615 544,7 542,5 99,52 100,48 0,158 0,158 62 0,2169039

0,047 14,654 544,8 542,5 99,37 100,09 0,158 0,158 63 0,2176023

0,047 14,576 544,7 542,4 99,91 100,67 0,158 0,158 64 0,2164361

0,048 14,687 544,7 542,2 99,01 99,94 0,158 0,158 65 0,2180703

Proportional Rates
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0,047 14,533 544,6 542,2 100,06 101,05 0,158 0,158 66 0,2157379

0,047 14,524 544,7 542,3 100,11 100,98 0,158 0,158 67 0,2157306

0,046 14,446 544,7 542,3 100,67 101,53 0,158 0,158 68 0,2145524

0,047 14,652 544,7 542,3 99,26 100,12 0,158 0,158 69 0,2176048

0,047 14,606 544,8 542,4 99,33 100,43 0,158 0,158 70 0,2169038

0,047 14,521 544,8 542,5 99,82 100,92 0,157 0,158 71 0,2157316

0,047 14,610 544,8 542,5 99,50 100,44 0,157 0,158 72 0,2169035

0,048 14,762 544,9 542,6 98,39 99,32 0,158 0,158 73 0,2192312

0,046 14,451 545,0 542,7 100,30 101,50 0,157 0,158 74 0,2145523

0,046 14,393 545,0 542,7 100,99 101,99 0,157 0,158 75 0,2136047

0,046 14,422 545,1 542,7 100,72 101,74 0,157 0,158 76 0,2140788

0,045 14,344 545,1 542,8 101,36 102,31 0,157 0,158 77 0,2128913

0,048 14,775 545,2 542,8 98,44 99,36 0,157 0,158 78 0,2192315

0,048 14,695 545,2 542,8 98,97 99,89 0,157 0,158 79 0,2180709

0,048 14,727 545,2 542,8 98,80 99,68 0,158 0,158 80 0,2185367

0,047 14,586 545,2 542,8 99,44 100,65 0,157 0,158 81 0,2164372

0,048 14,694 545,2 542,8 98,60 99,88 0,157 0,158 82 0,2180711

0,047 14,583 545,2 542,9 99,32 100,62 0,157 0,158 83 0,2164364

0,046 14,416 545,3 542,9 100,81 101,67 0,157 0,158 84 0,2140785

0,048 14,693 545,3 542,9 98,86 99,85 0,157 0,158 85 0,2180706

0,047 14,662 545,4 543,1 98,94 100,03 0,157 0,158 86 0,2176053

0,048 14,694 545,4 543,0 98,85 99,84 0,157 0,158 87 0,2180709

0,048 14,696 545,3 542,8 98,82 99,88 0,157 0,158 88 0,2180711

0,047 14,590 545,3 542,8 99,41 100,67 0,157 0,158 89 0,2164368

0,049 14,881 545,3 542,8 97,63 98,62 0,157 0,158 90 0,2208457

0,047 14,662 545,3 542,8 98,90 100,08 0,157 0,158 91 0,2176059

0,046 14,458 545,2 542,7 100,40 101,55 0,157 0,158 92 0,2145532

0,047 14,557 545,2 542,7 99,82 100,85 0,157 0,158 93 0,2160283

0,047 14,666 545,2 542,7 99,12 100,14 0,157 0,158 94 0,2176058

0,047 14,617 545,3 542,8 99,35 100,42 0,157 0,158 95 0,2169044

0,047 14,584 545,3 542,7 99,43 100,64 0,157 0,158 96 0,2164367

0,046 14,427 545,3 542,7 100,38 101,78 0,157 0,158 97 0,2140793

0,047 14,668 545,2 542,6 99,06 100,17 0,157 0,158 98 0,2176056

0,048 14,777 545,2 542,5 98,39 99,43 0,157 0,158 99 0,2192322

0,048 14,694 545,2 542,6 99,03 99,95 0,157 0,158 100 0,2180378

0,047 14,622 545,2 542,6 99,34 100,50 0,157 0,158 101 0,2169048

0,046 14,430 545,3 542,7 100,61 101,77 0,157 0,158 102 0,2140965

0,047 14,589 545,4 542,9 99,26 100,65 0,157 0,158 103 0,2164369

0,048 14,700 545,4 542,9 98,60 99,90 0,157 0,158 104 0,2180712

0,047 14,621 545,4 542,8 99,52 100,45 0,157 0,158 105 0,2169044

0,048 14,734 545,4 542,7 98,58 99,74 0,157 0,158 106 0,2185366

0,047 14,547 545,3 542,6 100,02 101,06 0,157 0,158 107 0,2157332

0,047 14,672 545,4 542,8 98,87 100,17 0,157 0,158 108 0,2176059

0,048 14,738 545,5 542,9 98,57 99,74 0,157 0,158 109 0,2185368

0,047 14,676 545,5 542,9 98,81 100,16 0,157 0,158 110 0,2176054

0,047 14,677 545,6 543,0 98,81 100,14 0,157 0,158 111 0,217606

0,046 14,474 545,6 543,0 100,44 101,60 0,157 0,158 112 0,2145536

0,046 14,406 545,6 543,1 100,95 102,00 0,157 0,158 113 0,2136055

0,047 14,679 545,7 543,2 98,98 100,13 0,157 0,158 114 0,2176055

0,048 14,712 545,8 543,3 98,81 99,91 0,157 0,158 115 0,2180715

0,048 14,704 545,8 543,2 98,56 99,87 0,157 0,158 116 0,2180716

0,048 14,788 545,8 543,2 98,16 99,38 0,157 0,158 117 0,2192327

0,047 14,677 545,9 543,3 98,87 100,10 0,157 0,158 118 0,2176069

0,047 14,677 545,8 543,3 98,76 100,10 0,157 0,158 119 0,2176063

0,047 14,627 545,8 543,2 99,20 100,42 0,157 0,158 120 0,2169051

0,047 14,552 545,8 543,2 99,63 101,00 0,157 0,158 121 0,2157328

0,048 14,738 545,8 543,1 98,52 99,69 0,157 0,158 122 0,2185372

0,046 14,436 545,8 543,2 100,56 101,74 0,157 0,158 123 0,2140802

0,046 14,432 545,8 543,2 100,39 101,71 0,157 0,158 124 0,2140805

0,047 14,635 545,9 543,3 99,05 100,22 0,157 0,158 125 0,2171695
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CSA B415.1 OE Calculations

Manufacturer: MESY

Model: Autopelletair

Run: 2

Project #: PI-20112

  Test Duration: 125 min

HHV LHV

Eff 89,44% 95,64%

Comb Eff 99,50% 99,50% Ultimate CO2

HT Eff 89,89% 96,12% CO2-ult 20,28

Output 65 611 kJ/h F0

Burn Rate 3,63 kg/h 1,029
Grams CO -2 g

Input 73 359 kJ/h

MC wet 5,57
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CSA B415.1 OE Calculations

Overall Heating Efficiency: 89,44% 30,13

     Combustion Efficiency: 99,50% 363,87 %HC

  Heat Transfer Efficiency: 89,89% 10,45 0,8

    Heat Output: 62 239 Btu/h 65 611 kJ/h

     Heat Input: 69 589 Btu/h 73 359 kJ/h

2

  Burn Duration: 2,08 h

      Burn Rate: 8,00 lb/h 3,629 kg/h

     Stack Temp: 159,6 Deg. F 70,9 Deg. C

Air Fuel Ratio (A/F)

Dry Molecular Weight (Md)

Dry Moles Exhaust Gas (Nr):

Air Fuel Ratio (A/F)
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Toshiba Confidentiel 2015-09-28 Page 1

Paramètres

Tous les facteurs de corrections et autres paramètres qui peuvent être modifiés par 
l’utilisateur du fichier sont regroupés ici.

Code verrouillage: MESY

Description du test
Test standard B415
Run # 3
Date 03-09-2015
Technicien m.m
Project # PI-20112

Description de l'unité
Manufacturier MESY
Modèle Autopelletair
Combustion system Pellet
Appliance type pellet furnace
Firebox volume na cu ft.
Appliance weight empty na lbs
Appliance weight full na lbs

Paramètres du test
Logging time 1 min
Manufacturer's rated heat output 110 000 BTU/h Donnée fournie par le manfacturier

Targeted category 2
Targeted output 48400 BTU/h
Cp steel 0,1 BTU/lb-°F

Calibration Factor (flow meter)

Q obt (L/min) Fc
0,95 1 Dimensionless
1,9 1 Dimensionless
3,76 1 Dimensionless 1,028

11,35 1 Dimensionless
22,7 1 Dimensionless

Échantillonnage

Blank sampling rate 0,20 cuft/min
Internal probe diameter 0,18 in.
Calibration Factor (DGM #1): 1,007 Dimensionless
Equipment number (DGM #1): EM-178
Calibration Factor (DGM #2): 1,015 Dimensionless
Equipment number (DGM #2): EM-179

Tunnel

Targeted tunnel flow rate 280 scfm
Tunnel diameter 8 in.
Molecular weight 29 May be assumed to be 28,56 (EPA) 28,78 (HYDRONIC VULONTARY PROGRAM) Si B-415 =  29
Pitot tube type Standard
Pitot tube coefficient 0,99 Dimensionless

Fournaise

Fp 2,2000000
Outlet section Project nu. PI-20112

H 11,000 in Date 03-09-2015
W 9,125 in Technicien mm

Section 0,6970 sqft
Surface duct 0,064757935 m2

Fuel data
Fuel type Dimension

Fuel specie Other

HHV 20214,0 kJ/kg D. Fir Oak/Maple

%C 50,4 HHV 19 810 19 887

%H 6,1 %C 48,73 50

%O 42,9 %H 6,87 6,6

%Ash 0,4 %O 43,9 42,9

HHV 8691,0 Btu/lb %Ash 0,5 0,5

LHV 8178,0 Btu/lb HHV (Btu/lb) 8519 8552

LHV (Btu/lb) 7451 7480

Default Fuel Values

Paramètres Page 1
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Key in data

Start End
Barometer (kPa): 101,3 101,5
Barometer (in.Hg): 29,913879 29,972939
Dry Bulb (F): 77,2 84,2
Humidity (%): 73,3 42,2
Air velocity (ft/min) 22 20

DGM #1    Final: ####### cuft    Final: 292054,180 Liter
 Initial: ####### cuft  Initial: 291456,360 Liter

DGM #2    Final: 8838,553 cuft    Final: 250279,950 Liter
 Initial: 8818,198 cuft  Initial: 249703,550 Liter

Numéro de la ligne dans "Raw data" à partir duquel les données du VRAI test commencent 225

Autres données à rentrer: dans preload data, load data, traverse et filter set weight

Pression statique (mmHg) 0,037
Pression statique (in.H2O) 0,200
consomation electrique (KWatt) 0,561

Project nu.PI-20112
Date 03-09-2015
Technicien m.m

Data 2015-09-03  CSAB415 PI_20112 run3 cat2 Page 1
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OverallEfficiency

Totaux
Qout: 95611 Btu

Qin(HHV): 107618 Btu

Heat output rate: 45529 Btu/hr

Qin(LHV) 101265 Btu

Emission rates
Et: 1,8 grams

Eg/MJ: 0,0179

Elb/MM Btu output: 0,0416

Elb/MM Btu Input 0,0370

Eg/kg 0,3213

Eg/h 0,866 g/h

Delivered efficiency

ndel (HHV) 88,8%

ndel (LHV) 94,4%
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OverallEfficiency

Load Load V V m Delta h Delta e Et Qout/h (avg) Qout/h (i)

Time Raw data row Fuel weight in out Standard Target

(min) (lbs) °F °F m/s standard m/s Kg/hr KJ/Kg KJ/h KJ MJ (Btu/h)(avg) (Btu/h)(i) (Btu/h)avg

0,00 225,00 13,11 79,01 124,13 7,114 6,43 1805 26 46505 775 0,78 44081 44081

1,00 226,00 13,01 78,46 124,00 6,944 6,28 1762 26 45837 764 0,76 43764 43448 48400

2,00 227,00 12,88 78,67 124,26 7,103 6,42 1802 26 46910 782 0,78 43998 44464 48400

3,00 228,00 12,81 78,57 123,99 7,262 6,56 1843 26 47801 797 0,80 44326 45309 48400

4,00 229,00 12,71 79,05 124,33 7,240 6,54 1836 26 47483 791 0,79 44462 45008 48400

5,00 230,00 12,51 78,52 124,38 7,218 6,52 1830 26 47944 799 0,80 44626 45445 48400

6,00 231,00 12,41 78,37 124,38 7,090 6,41 1798 26 47239 787 0,79 44647 44777 48400

7,00 232,00 12,31 78,33 124,19 7,112 6,43 1804 26 47259 788 0,79 44666 44795 48400

8,00 233,00 12,31 78,48 124,45 7,351 6,64 1864 26 48939 816 0,82 44857 46388 48400

9,00 234,00 12,11 78,54 124,47 7,329 6,62 1858 26 48749 812 0,81 44992 46208 48400

10,00 235,00 12,01 78,63 124,73 7,330 6,62 1858 26 48911 815 0,82 45117 46361 48400

11,00 236,00 12,01 78,63 125,01 7,226 6,52 1830 26 48488 808 0,81 45187 45960 48400

12,00 237,00 11,81 78,64 125,12 7,141 6,44 1808 27 48005 800 0,80 45211 45502 48400

13,00 238,00 11,71 78,65 125,01 7,331 6,62 1857 26 49165 819 0,82 45310 46601 48400

14,00 239,00 11,71 78,68 124,87 7,247 6,54 1836 26 48434 807 0,81 45350 45909 48400

15,00 240,00 11,51 78,59 124,63 7,387 6,67 1872 26 49232 821 0,82 45433 46666 48400

16,00 241,00 11,41 78,77 125,01 7,144 6,45 1810 26 47792 797 0,80 45425 45300 48400

17,00 242,00 11,31 79,30 124,97 7,030 6,34 1781 26 46462 774 0,77 45348 44039 48400

18,00 243,00 11,21 79,01 125,16 7,118 6,42 1803 26 47507 792 0,79 45331 45030 48400

19,00 244,00 11,11 78,98 125,05 7,432 6,71 1883 26 49531 826 0,83 45412 46949 48400

20,00 245,00 11,01 78,80 125,14 7,060 6,37 1788 26 47329 789 0,79 45386 44861 48400

21,00 246,00 10,91 78,53 125,15 7,142 6,44 1809 27 48163 803 0,80 45398 45652 48400

22,00 247,00 10,81 78,86 125,35 7,119 6,42 1802 27 47855 798 0,80 45396 45360 48400

23,00 248,00 10,71 78,65 125,18 7,331 6,61 1856 27 49331 822 0,82 45453 46760 48400

24,00 249,00 10,52 78,99 125,33 7,240 6,53 1833 26 48518 809 0,81 45474 45989 48400

25,00 250,00 10,51 78,78 125,39 7,094 6,40 1796 27 47803 797 0,80 45468 45311 48400

26,00 251,00 10,31 78,72 125,36 7,096 6,40 1796 27 47857 798 0,80 45464 45362 48400

27,00 252,00 10,31 78,92 125,54 7,109 6,41 1799 27 47903 798 0,80 45462 45406 48400

28,00 253,00 10,11 78,87 125,33 7,115 6,42 1801 27 47789 796 0,80 45457 45298 48400

29,00 254,00 10,11 78,82 125,43 7,143 6,44 1808 27 48127 802 0,80 45462 45618 48400

30,00 255,00 10,01 78,94 125,33 7,412 6,69 1876 26 49720 829 0,83 45516 47128 48400

31,00 256,00 9,91 79,21 125,22 7,279 6,57 1843 26 48445 807 0,81 45528 45919 48400

32,00 257,00 9,81 79,48 125,18 7,433 6,71 1882 26 49125 819 0,82 45560 46564 48400

33,00 258,00 9,64 79,05 125,16 7,332 6,62 1857 26 48900 815 0,81 45583 46351 48400

34,00 259,00 9,61 79,56 125,18 7,311 6,60 1851 26 48246 804 0,80 45587 45731 48400

35,00 260,00 9,51 79,25 124,96 7,354 6,64 1863 26 48632 811 0,81 45601 46096 48400

36,00 261,00 9,31 79,06 124,92 7,309 6,60 1852 26 48506 808 0,81 45611 45978 48400

37,00 262,00 9,31 78,93 124,60 7,412 6,69 1879 26 49018 817 0,82 45634 46463 48400

38,00 263,00 9,21 79,32 124,69 7,229 6,53 1832 26 47481 791 0,79 45618 45006 48400

39,00 264,00 9,11 79,33 124,44 7,514 6,79 1905 26 49093 818 0,82 45641 46534 48400

40,00 265,00 8,91 79,98 124,49 7,284 6,58 1847 25 46948 782 0,78 45613 44501 48400

41,00 266,00 8,90 79,61 124,30 7,344 6,64 1863 26 47549 792 0,79 45600 45070 48400

42,00 267,00 8,71 79,19 124,01 7,326 6,62 1859 26 47579 793 0,79 45588 45099 48400

43,00 268,00 8,71 79,44 124,05 7,348 6,64 1864 25 47500 792 0,79 45575 45024 48400

44,00 269,00 8,51 79,38 123,96 7,247 6,55 1839 25 46826 780 0,78 45549 44385 48400

45,00 270,00 8,51 79,46 124,00 7,270 6,57 1845 25 46926 782 0,78 45526 44479 48400

46,00 271,00 8,40 79,45 124,24 7,260 6,56 1842 26 47107 785 0,79 45507 44651 48400

47,00 272,00 8,31 79,74 124,01 7,247 6,55 1839 25 46496 775 0,77 45477 44072 48400

48,00 273,00 8,21 80,30 124,23 7,305 6,60 1853 25 46491 775 0,77 45448 44067 48400

49,00 274,00 8,01 79,59 123,92 7,480 6,76 1898 25 48062 801 0,80 45451 45556 48400

50,00 275,00 7,91 79,70 124,13 7,031 6,35 1784 25 45263 754 0,75 45401 42903 48400

51,00 276,00 7,91 79,35 123,96 7,348 6,64 1865 25 47511 792 0,79 45394 45034 48400

52,00 277,00 7,72 79,43 124,25 7,305 6,60 1853 26 47442 791 0,79 45386 44968 48400

53,00 278,00 7,61 79,32 124,10 7,513 6,79 1906 26 48753 813 0,81 45401 46211 48400

54,00 279,00 7,51 79,37 124,34 7,309 6,60 1854 26 47609 793 0,79 45396 45127 48400

55,00 280,00 7,41 79,85 124,31 7,111 6,43 1803 25 45802 763 0,76 45361 43414 48400

56,00 281,00 7,31 79,47 124,37 7,250 6,55 1838 26 47147 786 0,79 45349 44690 48400

57,00 282,00 7,21 79,74 124,52 7,407 6,69 1878 26 48027 800 0,80 45352 45523 48400

58,00 283,00 7,11 79,89 124,64 7,352 6,64 1864 26 47635 794 0,79 45348 45151 48400

59,00 284,00 7,01 79,93 124,79 7,347 6,63 1862 26 47702 795 0,80 45346 45215 48400

60,00 285,00 6,91 79,64 124,65 7,251 6,55 1838 26 47255 788 0,79 45337 44792 48400

61,00 286,00 6,81 79,68 124,82 7,309 6,60 1852 26 47750 796 0,80 45336 45261 48400

62,00 287,00 6,71 79,51 124,58 7,462 6,74 1892 26 48704 812 0,81 45349 46165 48400

63,00 288,00 6,61 80,13 125,05 7,542 6,81 1910 26 49013 817 0,82 45366 46458 48400

64,00 289,00 6,51 80,13 125,11 7,411 6,69 1877 26 48220 804 0,80 45372 45706 48400

65,00 290,00 6,41 79,74 125,09 7,254 6,55 1837 26 47582 793 0,79 45367 45102 48400

66,00 291,00 6,31 79,77 125,05 7,310 6,60 1852 26 47877 798 0,80 45368 45381 48400

67,00 292,00 6,21 79,98 124,84 7,280 6,57 1845 26 47257 788 0,79 45359 44793 48400

68,00 293,00 6,11 80,55 124,83 7,471 6,74 1893 25 47881 798 0,80 45360 45385 48400

69,00 294,00 6,11 80,58 124,88 7,287 6,58 1846 25 46716 779 0,78 45344 44281 48400

70,00 295,00 5,81 81,17 124,99 7,447 6,72 1886 25 47213 787 0,79 45336 44751 48400

71,00 296,00 5,91 80,54 124,97 7,453 6,73 1888 25 47921 799 0,80 45337 45423 48400

72,00 297,00 5,70 80,12 124,65 7,463 6,74 1892 25 48108 802 0,80 45341 45600 48400

73,00 298,00 5,61 79,68 124,99 7,254 6,55 1837 26 47558 793 0,79 45337 45079 48400

74,00 299,00 5,51 80,67 125,34 7,436 6,71 1882 26 48027 800 0,80 45340 45523 48400

75,00 300,00 5,31 80,44 125,60 7,359 6,63 1862 26 48033 801 0,80 45342 45529 48400

76,00 301,00 5,31 80,18 125,84 7,146 6,44 1807 26 47134 786 0,79 45333 44677 48400

77,00 302,00 5,21 80,28 126,06 7,493 6,75 1895 26 49549 826 0,83 45354 46966 48400

78,00 303,00 5,00 79,94 125,92 7,145 6,44 1807 26 47457 791 0,79 45350 44983 48400

79,00 304,00 4,90 79,78 125,68 7,358 6,63 1862 26 48810 813 0,81 45361 46265 48400

80,00 305,00 4,81 79,99 125,68 7,144 6,44 1808 26 47171 786 0,79 45353 44712 48400

81,00 306,00 4,80 79,40 125,46 7,435 6,70 1882 26 49509 825 0,83 45372 46928 48400

82,00 307,00 4,61 79,76 125,31 7,316 6,60 1852 26 48187 803 0,80 45376 45675 48400

83,00 308,00 4,51 79,45 125,31 7,256 6,54 1837 26 48121 802 0,80 45379 45612 48400

84,00 309,00 4,40 80,40 125,99 7,282 6,56 1842 26 47950 799 0,80 45380 45450 48400

85,00 310,00 4,30 80,26 125,80 7,259 6,54 1836 26 47761 796 0,80 45378 45271 48400

86,00 311,00 4,30 80,27 125,99 7,368 6,64 1863 26 48660 811 0,81 45387 46123 48400

87,00 312,00 4,11 80,47 126,25 7,340 6,61 1855 26 48509 808 0,81 45394 45980 48400

88,00 313,00 4,01 80,45 126,16 7,524 6,78 1902 26 49659 828 0,83 45412 47070 48400

89,00 314,00 3,90 79,98 125,87 7,413 6,68 1875 26 49144 819 0,82 45425 46582 48400

90,00 315,00 3,80 80,04 125,90 7,416 6,68 1876 26 49137 819 0,82 45438 46576 48400

91,00 316,00 3,70 80,06 125,73 7,100 6,40 1796 26 46860 781 0,78 45427 44417 48400

92,00 317,00 3,60 79,97 125,61 7,235 6,52 1831 26 47722 795 0,80 45425 45234 48400

93,00 318,00 3,50 79,83 125,43 7,256 6,54 1837 26 47830 797 0,80 45424 45336 48400

94,00 319,00 3,41 80,04 125,52 7,523 6,78 1904 26 49454 824 0,82 45439 46876 48400

95,00 320,00 3,25 79,82 125,38 7,119 6,42 1802 26 46897 782 0,78 45429 44452 48400

96,00 321,00 3,12 79,94 125,24 7,466 6,74 1891 26 48915 815 0,82 45439 46365 48400

97,00 322,00 3,10 80,03 125,44 7,068 6,37 1789 26 46404 773 0,77 45424 43985 48400

98,00 323,00 2,91 80,49 125,69 7,235 6,52 1831 26 47265 788 0,79 45417 44801 48400

99,00 324,00 2,80 80,15 125,60 7,313 6,59 1850 26 48044 801 0,80 45419 45540 48400

100,00 325,00 2,71 79,68 125,79 7,099 6,40 1796 26 47285 788 0,79 45413 44820 48400

101,00 326,00 2,60 80,17 125,83 7,349 6,62 1859 26 48490 808 0,81 45418 45962 48400

102,00 327,00 2,57 79,72 125,73 7,281 6,56 1842 26 48411 807 0,81 45423 45887 48400

103,00 328,00 2,40 80,13 125,96 7,547 6,80 1909 26 49971 833 0,83 45441 47365 48400

104,00 329,00 2,30 80,82 126,24 7,483 6,74 1891 26 49075 818 0,82 45452 46517 48400

105,00 330,00 2,11 80,82 126,37 7,240 6,52 1830 26 47601 793 0,79 45448 45119 48400

106,00 331,00 2,10 80,41 126,20 7,237 6,52 1830 26 47848 797 0,80 45448 45353 48400

107,00 332,00 2,00 80,22 126,38 7,128 6,42 1801 26 47490 792 0,79 45444 45014 48400
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OverallEfficiency

108,00 333,00 1,90 80,53 126,40 7,363 6,63 1861 26 48754 813 0,81 45451 46212 48400

109,00 334,00 1,70 80,29 126,55 7,404 6,66 1871 26 49431 824 0,82 45463 46854 48400

110,00 335,00 1,60 80,57 126,99 7,366 6,62 1860 27 49299 822 0,82 45475 46729 48400

111,00 336,00 1,60 80,67 127,21 7,153 6,43 1805 27 47983 800 0,80 45475 45482 48400

112,00 337,00 1,40 80,55 127,42 7,119 6,40 1796 27 48082 801 0,80 45476 45575 48400

113,00 338,00 1,30 80,79 127,40 7,301 6,56 1842 27 49029 817 0,82 45484 46473 48400

114,00 339,00 1,20 81,06 127,64 7,270 6,53 1833 27 48777 813 0,81 45491 46234 48400

115,00 340,00 1,10 80,77 127,47 7,370 6,62 1859 27 49583 826 0,83 45504 46999 48400

116,00 341,00 1,00 80,65 127,41 7,502 6,74 1893 27 50551 843 0,84 45525 47916 48400

117,00 342,00 0,90 80,29 127,45 7,269 6,53 1834 27 49387 823 0,82 45536 46812 48400

118,00 343,00 0,80 80,23 127,31 7,108 6,39 1793 27 48228 804 0,80 45537 45713 48400

119,00 344,00 0,70 81,14 127,64 7,200 6,47 1816 27 48220 804 0,80 45538 45707 48400

120,00 345,00 0,60 81,02 127,46 7,099 6,38 1791 27 47503 792 0,79 45534 45027 48400

121,00 346,00 0,46 81,47 127,64 7,063 6,35 1781 26 46967 783 0,78 45526 44518 48400

122,00 347,00 0,40 81,48 127,38 7,291 6,55 1839 26 48223 804 0,80 45527 45709 48400

123,00 348,00 0,30 81,03 126,99 7,420 6,67 1873 26 49170 820 0,82 45536 46607 48400

124,00 349,00 0,20 80,72 126,97 7,362 6,62 1859 26 49092 818 0,82 45544 46532 48400

125,00 350,00 0,00 81,30 126,97 6,995 6,29 1766 26 46068 768 0,77 45529 43666 48400
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Preload Data

Preload data sheet

Lower Ideal Upper

##### ###### #VALEUR!

* For boilers, a loading density factor of 10 lb/ft3 is applied

           Load Volume: 0,0000 cu. ft Loading Density: #VALEUR! lbs./ft3

Number of Spaces: 0 Load Density (wet): #DIV/0! lbs./ft3

Spacer weight (lbs): 0 Dry Wood Density: #DIV/0!

Weight Ave. MC x Volume

Thick       xWide     x Length  lbs Weight Cubic Inches

6,5 5,9 38,35 0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

SUM MCxWT 38,35

PreTest Load Weight: 6,50   lbs.             Dry Weight: 2,78   kg.

Average Moisture Content: %
Dry: 5,90 5,90 Wet: 5,57

Must be 18-28 must be 15,2-22

Project nu.PI-20112

Date 03-09-2015

Technicien AL

Test Load Weight:

Piece Size (in): Meter Moisture Content

Dry Uncorrected %
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556



Load Data

FUEL LOAD DATA SHEET, CSA B415

Lower Ideal Upper

#### ##### #####

* For boilers, a loading density factor of 10 lb/ft3 is applied

           Load Volume: 0,00 cu. ft Loading Density: #VALEUR! lbs./ft3

Number of Spaces: 0 Load Density (wet): #DIV/0! lbs./ft3

Spacer weight: 0 lbs Dry Wood Density: #DIV/0! lbs./ft3

Weight Ave. MC x Volume Ave. MC 
Thick       xWide     xLength  lbs Weight Cubic Inches %

13,11 5,90 77,368073 0,00 5,9

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

SUM MCxWT77,368073 5,9 %

Test Load Weight: 13,11   lbs.             Dry Weight: 5,62   kg.

Average Moisture Content: %

Dry: 5,90 Dry(EPA) = 5,90 5,90 Wet: 5,57

Dry(B415)= 5,90 Must be 18-28 must be 15,2-22

Coal Bed Range: 1,3  lbs.         to 3,3  lbs.

TEST CHARGE: Project nu. PI-20112

Coal bed weight: 8,70  lbs.      Date 03-09-2015

Must be between 10 and 25% of test load Technicien AL

Test Load Weight:

Piece Size (in): Meter Moisture Content
Dry Uncorrected %
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Traverse

 Tunnel Traverse Worksheet (for velocity calculations)

Static Pressure: 0,16 in. H20

Barometer: 29,900 in. Hg

Pour un tunnel de 12" et plus, prendre 6 lectures

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F

A center 0,0000

B center 0,0000

A1 0,0000

A2 0,0000

A3 0,0000

A4 0,0000

A5 0,0000

A6 0,0000

B1 0,0000

B2 0,0000

B3 0,0000

B4 0,0000

B5 0,0000

B6 0,0000 PITOT CONSTANT=

AVERAGE #DIV/0! 0,0000 0,995

Pour un tunnel moins de 12", prendre 4 lectures 

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F

A center 0,047 78,4 0,2168

B center 0,047 78,8 0,2168

A1 0,040 78,8 0,2000

A2 0,050 78,7 0,2236

A3 0,045 78,8 0,2121

A4 0,048 78,8 0,2191

B1 0,048 78,9 0,2191

B2 0,049 78,5 0,2214

B3 0,046 78,5 0,2145

B4 0,047 78,4 0,2168

AVERAGE 0,0466 78,7 0,2158

Project nu. PI-20112

Date 03-09-2015

Technicien m.m
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Filter set weight

Filter set weight

Ambient blank (g) Date Heure
probe front back gasket probe front back gasket probe front back gasket Filter

Before (1)
Before (2)
Before (3) 61,4591 0,1261 0,1263 10,241 61,3837 0,1249 0,1233 10,2168 61,3786 0,1251 0,1222 10,9955 0,127 2015-09-02 17:00
Before (4) 61,4593 0,1261 0,1265 10,2412 61,3837 0,125 0,1233 10,2169 61,3787 0,1252 0,1222 10,9956 0,1272 2015-09-03 07:15
After (1) 61,4594 0,1262 0,1266 10,2446 61,384 0,1251 0,1236 10,2206 61,3788 0,1256 0,1223 10,9995 0,1273 2015-09-03 16:00
After (2) 61,4593 0,1262 0,1265 10,2418 61,3837 0,1251 0,1234 10,2173 61,3787 0,1256 0,1222 10,9963 0,1273 2015-09-15 16:30
After (3) 61,4593 0,1262 0,1265 10,2417 61,3837 0,1251 0,1233 10,2173 61,3787 0,1256 0,1222 10,9963 0,1273 2015-09-21 16:30
After (4)
After (5)
After (6) 61,4593 0,1262 0,1265 10,2417 61,3837 0,1251 0,1233 10,2173 61,3787 0,1256 0,1222 10,9963 0,1273 2015-09-21 16:30

Difference 0,0000 0,0001 0,0000 0,0005 0,0000 0,0001 0,0000 0,0004 0,0000 0,0004 0,0000 0,0007 0,0001
Total (mg) 0,6 1,1 1,1 0,1

Total ajusté (mg) 0,50 1,00 1,00

Project nu. PI-20112
Date 03-09-2015
Technicien M.M

System 2 (g)System 1 (g) 1st hour System 1 (g)
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Particulates Calculations

SFBA EPA  EMISSION RESULTS

RESULTS

 Average emission rate: 0,9 g/hr

Burn Rate : 2,696 Dry kg/hr

Test Duration: 125 min

PRESSURE FACTOR:  DGM 1 0,97738 BAROMETRIC PRESSURE  

DGM 2 0,98491  Average: 29,943 in Hg

TEMPERATURE FACTORS    Start: 29,914 in Hg

DGM 1 0,97440      End: 29,973 in Hg

DGM 2 0,97953

DRY GAS METER VALUES

VOLUMES SAMPLED DGM #1    Final: 10313,796 Cuft

DGM 1 20,24481 Scft  Initial: 10292,684 Cuft

DGM 2 19,93234 Scft

DGM #2    Final: 8838,553 Cuft

TOTAL TUNNEL VOLUME : 36252 Scft  Initial: 8818,198 Cuft

SAMPLE RATIOS TEMPERATURES 

    Sample Train 1: 1790,692 DGM #1 541,873 °R

   Sample Train 2: 1818,763 DGM #2 539,036 °R

TOTAL EMISSIONS CALIBRATION FACTORS

       Sample Train 1 1,79 g DGM #1 1,0069

       Sample Train 2 1,82 g DGM #2 1,0150

EMISSION RATES TUNNEL FLOW RATE: 290,018 Dscfm

    Sample Train 1 0,86 g/hr

    Sample Train 2 0,87 g/hr PARTICULATE CATCH 

         Total Sample Train 1: 1,00 mg

1st hour emission rate 0,90 g/hr            Total Sample Train 2: 1,00 mg

         Total Sample Train 1 1st hour: 0,50 mg

        DEVIATION: 0,78%

Train 1 Train 2

Cs 4,94E-05 5,01697E-05
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Particulates Calculations

Average 0,00 10,78 9,40 142,22 82,08 86,15

              * * * * * *1 *2 *3

Elapsed Weight Flue Room Tunnel

Time Raw data row Remaining CO CO2 O2 Gas Temp Dry Bulb

min lbs % % % °F °F °F

0,00 225,00 13,1 0,0 10,1 10,2 140,6 79,9 84,2

1,0 226,0 13,0 0,0 10,6 9,7 140,5 80,0 84,5

2,0 227,0 12,9 0,0 11,3 8,9 140,9 80,2 84,8

3,0 228,0 12,8 0,0 11,2 9,0 141,3 80,3 84,8

4,0 229,0 12,7 0,0 11,8 8,3 141,9 80,2 84,0

5,0 230,0 12,5 0,0 11,4 8,8 141,8 80,2 83,1

6,0 231,0 12,4 0,0 11,2 9,1 141,3 80,2 82,7

7,0 232,0 12,3 0,0 10,6 9,6 141,5 80,3 83,1

8,0 233,0 12,3 0,0 11,6 8,6 141,6 80,4 83,8

9,0 234,0 12,1 0,0 11,9 8,3 142,2 80,8 84,3

10,0 235,0 12,0 0,0 11,2 8,9 141,9 80,7 84,6

11,0 236,0 12,0 0,0 11,0 9,2 141,9 80,5 84,7

12,0 237,0 11,8 0,0 10,6 9,6 141,4 80,6 84,9

13,0 238,0 11,7 0,0 10,6 9,6 141,3 80,7 85,1

14,0 239,0 11,7 0,0 10,9 9,3 141,1 80,8 85,1

15,0 240,0 11,5 0,0 10,8 9,4 141,1 80,6 84,5

16,0 241,0 11,4 0,0 11,1 9,2 141,0 80,4 84,1

17,0 242,0 11,3 0,0 11,1 9,1 141,8 80,5 84,4

18,0 243,0 11,2 0,0 11,7 8,5 142,3 80,9 84,7

19,0 244,0 11,1 0,0 11,3 8,8 142,3 81,0 85,0

20,0 245,0 11,0 0,0 11,1 9,0 142,1 81,0 85,0

21,0 246,0 10,9 0,0 11,2 9,0 142,0 81,0 85,4

22,0 247,0 10,8 0,0 11,1 9,2 141,8 81,2 85,5

23,0 248,0 10,7 0,0 11,7 8,5 142,9 81,3 85,7

24,0 249,0 10,5 0,0 11,4 8,8 143,0 81,3 85,8

25,0 250,0 10,5 0,0 11,6 8,5 143,2 81,2 85,9

26,0 251,0 10,3 0,0 10,9 9,2 142,7 81,2 86,0

27,0 252,0 10,3 0,0 10,7 9,4 142,1 81,3 86,1

28,0 253,0 10,1 0,0 10,8 9,5 142,1 81,6 86,3

29,0 254,0 10,1 0,0 10,8 9,4 142,0 81,6 86,2

30,0 255,0 10,0 0,0 10,8 9,4 142,0 81,9 86,4

31,0 256,0 9,9 0,0 10,4 9,8 142,0 81,7 86,2

32,0 257,0 9,8 0,0 10,8 9,4 142,1 81,7 86,3

33,0 258,0 9,6 0,0 10,7 9,6 142,3 81,9 86,1

34,0 259,0 9,6 0,0 10,4 9,9 142,2 81,6 86,2

35,0 260,0 9,5 0,0 10,9 9,2 142,2 81,7 86,4

36,0 261,0 9,3 0,0 10,4 9,7 141,8 81,8 86,3

37,0 262,0 9,3 0,0 9,6 10,7 141,4 82,2 86,4

38,0 263,0 9,2 0,0 9,7 10,6 141,5 82,2 86,4

39,0 264,0 9,1 0,0 10,3 9,9 141,3 81,9 86,1

40,0 265,0 8,9 0,0 10,0 10,2 141,4 81,9 86,4

41,0 266,0 8,9 0,0 9,7 10,6 141,1 82,4 86,6

42,0 267,0 8,7 0,0 10,2 10,0 141,3 82,4 86,6

43,0 268,0 8,7 0,0 10,7 9,5 141,7 82,2 86,5

44,0 269,0 8,5 0,0 10,9 9,2 141,7 82,3 85,6

45,0 270,0 8,5 0,0 11,0 9,2 141,8 82,0 84,9

46,0 271,0 8,4 0,0 10,6 9,5 141,4 81,9 84,3

47,0 272,0 8,3 0,0 9,9 10,3 141,2 81,8 84,2

48,0 273,0 8,2 0,0 10,2 10,0 141,3 81,7 84,8

49,0 274,0 8,0 0,0 10,6 9,7 141,5 82,0 85,4

50,0 275,0 7,9 0,0 10,9 9,3 142,0 81,9 85,5

51,0 276,0 7,9 0,0 10,6 9,6 141,8 81,9 85,9

52,0 277,0 7,7 0,0 10,8 9,4 141,9 82,1 86,0

53,0 278,0 7,6 0,0 10,9 9,3 142,2 82,2 86,1

54,0 279,0 7,5 0,0 10,9 9,3 142,2 82,4 86,4

55,0 280,0 7,4 0,0 11,2 9,0 141,9 82,1 86,3

56,0 281,0 7,3 0,0 10,9 9,2 141,8 82,0 86,0

57,0 282,0 7,2 0,0 10,6 9,6 141,6 81,7 86,3

58,0 283,0 7,1 0,0 10,7 9,6 141,8 81,8 86,4

59,0 284,0 7,0 0,0 10,6 9,6 141,7 82,0 85,8

60,0 285,0 6,9 0,0 11,0 9,1 142,1 82,2 86,3

61,0 286,0 6,8 0,0 10,3 9,9 142,0 82,1 86,5

62,0 287,0 6,7 0,0 10,7 9,4 142,3 82,3 86,7

63,0 288,0 6,6 0,0 11,0 9,3 142,3 82,3 85,8

64,0 289,0 6,5 0,0 10,5 9,6 141,9 82,1 85,9

65,0 290,0 6,4 0,0 10,2 10,0 142,0 82,1 86,3

66,0 291,0 6,3 0,0 10,2 10,0 141,4 82,2 86,0

67,0 292,0 6,2 0,0 9,9 10,3 141,4 81,9 85,2
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Particulates Calculations

68,0 293,0 6,1 0,0 9,8 10,4 141,0 81,9 85,7

69,0 294,0 6,1 0,0 10,1 10,1 141,1 82,0 86,1

70,0 295,0 5,8 0,0 10,0 10,2 141,1 82,4 86,1

71,0 296,0 5,9 0,0 10,2 9,9 141,8 82,5 86,4

72,0 297,0 5,7 0,0 11,5 8,6 142,1 82,6 86,9

73,0 298,0 5,6 0,0 11,7 8,4 142,4 82,6 87,1

74,0 299,0 5,5 0,0 11,9 8,2 142,8 82,8 86,8

75,0 300,0 5,3 0,0 11,8 8,3 142,6 82,8 86,1

76,0 301,0 5,3 0,0 11,1 9,1 142,5 82,6 85,9

77,0 302,0 5,2 0,0 10,8 9,3 142,0 82,3 86,1

78,0 303,0 5,0 0,0 9,8 10,4 141,8 82,5 86,6

79,0 304,0 4,9 0,0 10,5 9,8 141,9 82,5 87,0

80,0 305,0 4,8 0,0 10,8 9,4 142,1 82,8 86,9

81,0 306,0 4,8 0,0 10,5 9,6 142,1 82,9 87,3

82,0 307,0 4,6 0,0 10,2 10,0 142,2 83,1 87,3

83,0 308,0 4,5 0,0 10,9 9,4 142,4 83,0 87,2

84,0 309,0 4,4 0,0 11,4 8,6 142,9 82,7 87,2

85,0 310,0 4,3 0,0 11,3 8,8 142,8 82,8 87,2

86,0 311,0 4,3 0,0 10,9 9,3 142,7 82,8 87,3

87,0 312,0 4,1 0,0 10,4 9,8 142,8 82,7 87,3

88,0 313,0 4,0 0,0 10,2 9,9 142,8 82,7 87,2

89,0 314,0 3,9 0,0 10,2 9,9 142,6 82,9 87,3

90,0 315,0 3,8 0,0 10,0 10,2 142,3 82,9 87,2

91,0 316,0 3,7 0,0 10,3 9,9 142,1 82,7 86,9

92,0 317,0 3,6 0,0 10,7 9,5 142,5 82,8 87,2

93,0 318,0 3,5 0,0 11,4 8,7 142,7 82,7 87,2

94,0 319,0 3,4 0,0 10,6 9,5 142,5 82,8 87,2

95,0 320,0 3,3 0,0 9,9 10,4 142,0 82,9 87,2

96,0 321,0 3,1 0,0 10,2 10,0 142,3 82,8 87,3

97,0 322,0 3,1 0,0 10,7 9,5 142,1 82,9 86,5

98,0 323,0 2,9 0,0 11,3 8,8 142,7 82,7 85,6

99,0 324,0 2,8 0,0 11,4 8,7 142,9 82,3 86,4

100,0 325,0 2,7 0,0 11,4 8,7 143,1 82,5 86,9

101,0 326,0 2,6 0,0 10,9 9,2 142,7 82,6 87,2

102,0 327,0 2,6 0,0 10,7 9,4 143,1 82,9 87,2

103,0 328,0 2,4 0,0 10,8 9,3 142,9 83,1 87,4

104,0 329,0 2,3 0,0 10,4 9,7 142,6 83,2 87,4

105,0 330,0 2,1 0,0 10,2 10,0 142,4 83,1 87,2

106,0 331,0 2,1 0,0 10,4 9,8 143,0 83,0 87,1

107,0 332,0 2,0 0,0 11,3 8,8 142,9 82,6 87,1

108,0 333,0 1,9 0,0 11,8 8,4 143,2 82,7 87,6

109,0 334,0 1,7 0,0 12,1 7,9 144,0 83,0 87,6

110,0 335,0 1,6 0,0 11,8 8,3 144,3 82,9 87,2

111,0 336,0 1,6 0,0 11,6 8,4 143,8 83,0 87,4

112,0 337,0 1,4 0,0 10,5 9,7 143,3 83,0 87,5

113,0 338,0 1,3 0,0 10,6 9,6 143,3 83,2 87,0

114,0 339,0 1,2 0,0 10,9 9,2 143,3 83,1 86,4

115,0 340,0 1,1 0,0 10,7 9,5 143,3 83,0 85,6

116,0 341,0 1,0 0,0 11,3 8,8 144,0 83,0 85,9

117,0 342,0 0,9 0,0 11,4 8,7 144,0 83,2 86,6

118,0 343,0 0,8 0,0 10,8 9,3 143,6 83,0 87,1

119,0 344,0 0,7 0,0 10,6 9,5 143,4 83,1 86,9

120,0 345,0 0,6 0,0 10,3 9,9 143,4 83,0 87,5

121,0 346,0 0,5 0,0 10,2 10,0 143,1 83,0 87,4

122,0 347,0 0,4 0,0 10,2 9,9 142,9 83,2 87,7

123,0 348,0 0,3 0,0 10,2 10,0 143,2 83,4 88,0

124,0 349,0 0,2 0,0 10,6 9,5 143,3 83,3 88,0

125,0 350,0 0,0 0,0 10,7 9,5 143,0 83,2 87,0
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Particulates Calculations

0,16 82,14 81,60 81,15 0,16 79,29 78,79 81,12 0,05 0,21

Mass flow 1 Mass flow 1 Mass flow 1 Filter 1 Mass flow 2 Mass flow 2 Mass flow 2 Filter 2 Tunnel VelocityFlue draft

Reading Inlet T Outlet T Temp Reading Inlet T Outlet T Temp Pressure Pressure

in wc in wc

cuft/min oF oF oF cuft/min oF oF oF in wc in wc

0,16 80,24 79,72 79,20 0,16 77,62 77,07 79,12 0,05 0,20

0,16 80,33 79,95 79,19 0,16 77,69 77,11 79,17 0,05 0,21

0,16 80,38 80,00 79,23 0,16 77,70 77,17 79,27 0,05 0,20

0,16 80,34 80,01 79,27 0,16 77,60 77,17 79,33 0,05 0,20

0,16 80,34 80,01 79,28 0,16 77,60 77,19 79,36 0,05 0,20

0,16 80,42 80,04 79,30 0,16 77,69 77,21 79,34 0,05 0,20

0,16 80,43 80,05 79,32 0,16 77,64 77,16 79,35 0,04 0,20

0,16 80,43 80,07 79,34 0,16 77,64 77,19 79,38 0,04 0,20

0,16 80,41 80,06 79,38 0,16 77,61 77,15 79,44 0,04 0,21

0,16 80,48 80,09 79,40 0,16 77,71 77,20 79,50 0,04 0,20

0,16 80,52 80,11 79,44 0,16 77,73 77,23 79,56 0,04 0,20

0,16 80,47 80,11 79,47 0,16 77,68 77,22 79,62 0,04 0,20

0,16 80,53 80,14 79,52 0,16 77,75 77,29 79,68 0,04 0,20

0,16 80,64 80,22 79,54 0,16 77,95 77,40 79,73 0,04 0,20

0,16 80,69 80,26 79,58 0,16 77,97 77,42 79,79 0,05 0,21

0,16 80,66 80,24 79,60 0,16 77,87 77,39 79,81 0,04 0,21

0,16 80,60 80,24 79,61 0,16 77,79 77,39 79,81 0,04 0,20

0,16 80,71 80,29 79,64 0,16 77,99 77,47 79,85 0,05 0,21

0,16 80,78 80,31 79,67 0,16 78,04 77,49 79,88 0,05 0,20

0,16 80,72 80,31 79,71 0,16 77,91 77,46 79,94 0,05 0,20

0,16 80,71 80,30 79,74 0,16 77,93 77,45 79,99 0,05 0,21

0,16 80,84 80,38 79,79 0,16 78,14 77,59 80,04 0,05 0,21

0,16 80,99 80,45 79,82 0,16 78,36 77,72 80,08 0,05 0,20

0,16 81,12 80,54 79,88 0,16 78,51 77,84 80,15 0,05 0,20

0,16 81,29 80,65 79,91 0,16 78,72 77,98 80,18 0,05 0,21

0,16 81,43 80,73 79,93 0,16 78,92 78,11 80,24 0,05 0,21

0,16 81,51 80,79 79,96 0,16 79,01 78,18 80,30 0,05 0,21

0,16 81,59 80,88 80,01 0,16 79,06 78,27 80,33 0,05 0,20

0,16 81,61 80,90 80,10 0,16 79,01 78,31 80,40 0,05 0,20

0,16 81,66 80,96 80,12 0,16 79,04 78,40 80,45 0,05 0,20

0,16 81,63 80,99 80,17 0,16 78,93 78,37 80,49 0,05 0,20

0,16 81,55 80,98 80,22 0,16 78,76 78,32 80,53 0,05 0,21

0,16 81,59 81,02 80,27 0,16 78,84 78,36 80,57 0,05 0,21

0,16 81,64 81,04 80,31 0,16 78,87 78,37 80,61 0,05 0,21

0,16 81,59 81,04 80,34 0,16 78,80 78,36 80,64 0,05 0,21

0,16 81,67 81,08 80,39 0,16 78,93 78,42 80,68 0,05 0,21

0,16 81,83 81,16 80,44 0,16 79,19 78,57 80,76 0,05 0,21

0,16 81,96 81,23 80,49 0,16 79,34 78,63 80,80 0,05 0,21

0,16 81,96 81,27 80,50 0,16 79,29 78,67 80,82 0,05 0,21

0,16 81,84 81,24 80,55 0,16 79,06 78,56 80,87 0,05 0,21

0,16 81,88 81,26 80,60 0,16 79,18 78,63 80,87 0,05 0,21

0,16 81,93 81,28 80,63 0,16 79,21 78,64 80,94 0,05 0,21

0,16 81,97 81,33 80,69 0,16 79,24 78,65 80,99 0,05 0,21

0,16 81,91 81,31 80,71 0,16 79,10 78,57 81,01 0,05 0,21

0,16 81,87 81,32 80,72 0,16 79,06 78,62 81,01 0,05 0,21

0,16 81,90 81,33 80,75 0,16 79,13 78,62 80,98 0,05 0,21

0,16 82,02 81,41 80,74 0,16 79,29 78,71 80,96 0,05 0,21

0,16 82,04 81,44 80,76 0,16 79,35 78,74 80,97 0,05 0,21

0,16 82,13 81,50 80,78 0,16 79,47 78,81 80,99 0,05 0,21

0,16 82,21 81,54 80,79 0,16 79,51 78,83 81,05 0,05 0,21

0,16 82,12 81,52 80,82 0,16 79,37 78,78 81,06 0,05 0,21

0,16 82,11 81,54 80,85 0,16 79,33 78,80 81,10 0,05 0,21

0,16 82,04 81,53 80,84 0,16 79,16 78,72 81,10 0,05 0,21

0,16 81,95 81,51 80,89 0,16 79,02 78,67 81,15 0,05 0,21

0,16 81,95 81,50 80,88 0,16 79,03 78,70 81,17 0,05 0,21

0,16 81,99 81,52 80,93 0,16 79,05 78,69 81,19 0,05 0,21

0,16 81,91 81,49 80,92 0,16 78,90 78,60 81,19 0,05 0,21

0,16 81,98 81,51 80,92 0,16 79,05 78,70 81,19 0,05 0,21

0,16 82,02 81,53 80,95 0,16 79,12 78,72 81,26 0,05 0,21

0,16 81,99 81,53 80,94 0,16 79,04 78,69 81,22 0,05 0,21

0,16 82,05 81,57 83,58 0,16 79,19 78,75 81,25 0,05 0,21

0,16 82,14 81,64 83,63 0,16 79,27 78,82 81,30 0,05 0,21

0,16 82,13 81,64 83,55 0,16 79,21 78,78 81,33 0,05 0,21

0,16 82,10 81,64 83,37 0,16 79,17 78,76 81,33 0,05 0,21

0,16 82,18 81,68 83,17 0,16 79,28 78,86 81,29 0,05 0,21

0,16 82,30 81,73 83,04 0,16 79,48 78,92 81,32 0,05 0,21

0,16 82,26 81,71 82,89 0,16 79,31 78,85 81,34 0,05 0,21

0,16 82,19 81,70 82,71 0,16 79,22 78,83 81,34 0,05 0,21
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Particulates Calculations

0,16 82,28 81,76 82,58 0,16 79,39 78,92 81,32 0,05 0,21

0,16 82,40 81,79 82,51 0,16 79,57 78,98 81,39 0,05 0,21

0,16 82,55 81,89 82,48 0,16 79,79 79,14 81,40 0,05 0,21

0,16 82,69 81,98 82,48 0,16 79,98 79,26 81,48 0,05 0,21

0,16 82,74 82,04 82,42 0,16 79,99 79,27 81,52 0,05 0,21

0,16 82,76 82,07 82,32 0,16 79,92 79,27 81,57 0,05 0,21

0,16 82,65 82,04 82,21 0,16 79,72 79,20 81,57 0,05 0,21

0,16 82,61 82,04 82,16 0,16 79,68 79,23 81,55 0,05 0,21

0,16 82,72 82,09 82,10 0,16 79,80 79,26 81,55 0,05 0,21

0,16 82,70 82,08 82,03 0,16 79,80 79,30 81,57 0,05 0,21

0,16 82,75 82,13 82,00 0,16 79,85 79,35 81,61 0,05 0,21

0,16 82,79 82,14 82,00 0,16 79,88 79,36 81,66 0,05 0,21

0,16 82,89 82,21 82,00 0,16 80,04 79,49 81,68 0,05 0,21

0,16 83,01 82,28 81,99 0,16 80,19 79,57 81,72 0,05 0,21

0,16 83,10 82,34 81,96 0,16 80,28 79,63 81,75 0,05 0,21

0,16 83,02 82,33 81,84 0,16 80,11 79,57 81,74 0,05 0,21

0,16 82,91 82,31 81,82 0,16 79,96 79,53 81,77 0,05 0,21

0,16 82,96 82,33 81,81 0,16 80,02 79,56 81,79 0,05 0,21

0,16 82,92 82,33 81,80 0,16 79,93 79,53 81,79 0,05 0,21

0,16 82,93 82,35 81,80 0,16 79,91 79,49 81,82 0,05 0,21

0,16 82,93 82,34 81,76 0,16 79,96 79,50 81,81 0,05 0,21

0,16 83,00 82,37 81,77 0,16 80,05 79,56 81,87 0,05 0,21

0,16 82,92 82,35 81,75 0,16 79,88 79,48 81,88 0,05 0,21

0,16 82,87 82,35 81,72 0,16 79,83 79,47 81,84 0,05 0,21

0,16 82,89 82,36 81,74 0,16 79,84 79,45 81,88 0,05 0,21

0,16 82,82 82,31 81,70 0,16 79,69 79,36 81,90 0,05 0,21

0,16 82,73 82,28 81,67 0,16 79,51 79,29 81,90 0,05 0,21

0,16 82,76 82,28 81,68 0,16 79,63 79,30 81,91 0,05 0,21

0,16 82,81 82,29 81,69 0,16 79,67 79,36 81,92 0,05 0,21

0,16 82,75 82,30 81,65 0,16 79,59 79,29 81,93 0,05 0,21

0,16 82,64 82,27 81,65 0,16 79,48 79,27 81,86 0,05 0,21

0,16 82,77 82,32 81,63 0,16 79,72 79,36 81,87 0,05 0,20

0,16 82,82 82,34 81,69 0,16 79,75 79,36 81,92 0,05 0,20

0,16 82,91 82,37 81,70 0,16 79,88 79,41 81,93 0,05 0,20

0,16 82,92 82,38 81,73 0,16 79,86 79,40 81,97 0,05 0,20

0,16 83,01 82,44 81,74 0,16 80,04 79,50 81,96 0,05 0,20

0,16 83,03 82,48 81,77 0,16 80,01 79,52 82,04 0,05 0,20

0,16 83,09 82,52 81,78 0,16 80,12 79,61 82,04 0,05 0,20

0,16 83,10 82,55 81,76 0,16 80,14 79,59 82,04 0,05 0,20

0,16 83,17 82,58 81,75 0,16 80,25 79,70 82,04 0,05 0,20

0,16 83,24 82,63 81,78 0,16 80,29 79,73 82,08 0,05 0,20

0,16 83,20 82,61 81,79 0,16 80,22 79,68 82,09 0,05 0,21

0,16 83,12 82,61 81,77 0,16 80,07 79,63 82,07 0,05 0,21

0,16 83,14 82,61 81,76 0,16 80,06 79,62 82,08 0,05 0,20

0,16 83,18 82,65 81,79 0,16 80,17 79,72 82,12 0,05 0,20

0,16 83,12 82,62 81,84 0,16 80,05 79,66 82,12 0,05 0,21

0,16 83,11 82,64 81,84 0,16 80,09 79,67 82,10 0,05 0,21

0,16 83,18 82,68 81,87 0,16 80,12 79,68 82,11 0,05 0,20

0,16 83,23 82,71 81,86 0,16 80,23 79,75 82,10 0,05 0,21

0,16 83,28 82,72 81,89 0,16 80,27 79,78 82,13 0,05 0,20

0,16 83,32 82,78 81,93 0,16 80,33 79,82 82,18 0,05 0,20

0,16 83,28 82,75 81,90 0,16 80,27 79,79 82,17 0,05 0,20

0,16 83,38 82,81 81,93 0,16 80,40 79,91 82,20 0,05 0,21

0,16 83,40 82,85 81,99 0,16 80,45 79,95 82,25 0,05 0,20

0,16 83,53 82,93 82,02 0,16 80,62 80,07 82,27 0,05 0,20

0,16 83,64 82,97 82,08 0,16 80,75 80,15 82,35 0,05 0,20

0,16 83,63 83,01 82,12 0,16 80,72 80,17 82,36 0,05 0,20

0,16 83,55 83,01 82,08 0,16 80,52 80,14 82,39 0,05 0,20
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0,16 0,16 86,15 Filter Filter

Face Face

Elapsed DGM 1 DGM 1 DGM 1 DGM 2 DGM 2 DGM 2 Tunnel Velocity Velocity

Time Reading Inlet T Outlet T Reading Inlet T Outlet T Dry Bulb DGM 1 DGM 2

min Cuft/min °F °F Cuft/min °F °F °F Ft/sec Ft/sec

0,00 0,163 80,24 79,72 0,160 77,616 77,074 84,206

1,00 0,163 80,33 79,95 0,160 77,691 77,115 84,466 13,83 13,76

2,00 0,163 80,38 80,00 0,160 77,699 77,169 84,805 13,83 13,76

3,00 0,163 80,34 80,01 0,160 77,603 77,165 84,762 13,81 13,76

4,00 0,163 80,34 80,01 0,160 77,598 77,187 84,029 13,82 13,76

5,00 0,163 80,42 80,04 0,160 77,688 77,210 83,086 13,83 13,76

6,00 0,163 80,43 80,05 0,160 77,641 77,156 82,684 13,83 13,76

7,00 0,163 80,43 80,07 0,160 77,643 77,191 83,134 13,83 13,76

8,00 0,163 80,41 80,06 0,160 77,615 77,146 83,779 13,82 13,76

9,00 0,163 80,48 80,09 0,160 77,714 77,200 84,342 13,81 13,76

10,00 0,163 80,52 80,11 0,160 77,730 77,227 84,601 13,84 13,76

11,00 0,163 80,47 80,11 0,160 77,679 77,216 84,737 13,84 13,76

12,00 0,163 80,53 80,14 0,160 77,754 77,288 84,890 13,82 13,76

13,00 0,163 80,64 80,22 0,160 77,946 77,402 85,075 13,82 13,75

14,00 0,163 80,69 80,26 0,160 77,972 77,421 85,094 13,83 13,75

15,00 0,163 80,66 80,24 0,160 77,871 77,389 84,474 13,84 13,75

16,00 0,163 80,60 80,24 0,160 77,786 77,391 84,056 13,82 13,75

17,00 0,163 80,71 80,29 0,160 77,988 77,472 84,351 13,80 13,75

18,00 0,163 80,78 80,31 0,160 78,038 77,489 84,741 13,80 13,75

19,00 0,163 80,72 80,31 0,160 77,915 77,463 84,984 13,81 13,75

20,00 0,163 80,71 80,30 0,160 77,926 77,451 84,975 13,81 13,75

21,00 0,163 80,84 80,38 0,160 78,140 77,595 85,393 13,82 13,75

22,00 0,163 80,99 80,45 0,160 78,360 77,718 85,541 13,82 13,74

23,00 0,163 81,12 80,54 0,160 78,508 77,845 85,671 13,80 13,74

24,00 0,163 81,29 80,65 0,160 78,719 77,980 85,780 13,80 13,73

25,00 0,163 81,43 80,73 0,160 78,917 78,106 85,884 13,79 13,73

26,00 0,163 81,51 80,79 0,160 79,013 78,184 86,010 13,80 13,73

27,00 0,163 81,59 80,88 0,160 79,057 78,274 86,135 13,81 13,73

28,00 0,163 81,61 80,90 0,160 79,006 78,313 86,306 13,80 13,73

29,00 0,163 81,66 80,96 0,160 79,036 78,400 86,199 13,80 13,72

30,00 0,163 81,63 80,99 0,160 78,928 78,366 86,368 13,80 13,73

31,00 0,163 81,55 80,98 0,160 78,758 78,323 86,236 13,80 13,73

32,00 0,163 81,59 81,02 0,160 78,839 78,364 86,336 13,79 13,73

33,00 0,163 81,64 81,04 0,160 78,865 78,374 86,081 13,79 13,73

34,00 0,163 81,59 81,04 0,160 78,801 78,359 86,215 13,80 13,73

35,00 0,163 81,67 81,08 0,160 78,928 78,420 86,384 13,81 13,73

36,00 0,163 81,83 81,16 0,160 79,189 78,571 86,307 13,81 13,72

37,00 0,163 81,96 81,23 0,160 79,335 78,634 86,410 13,79 13,72

38,00 0,163 81,96 81,27 0,160 79,288 78,670 86,384 13,78 13,72

39,00 0,163 81,84 81,24 0,160 79,063 78,558 86,052 13,78 13,72

40,00 0,163 81,88 81,26 0,160 79,179 78,629 86,374 13,78 13,72

41,00 0,163 81,93 81,28 0,160 79,208 78,639 86,557 13,79 13,72

42,00 0,163 81,97 81,33 0,160 79,240 78,653 86,601 13,79 13,72

43,00 0,163 81,91 81,31 0,160 79,098 78,569 86,469 13,80 13,72

44,00 0,163 81,87 81,32 0,160 79,064 78,617 85,575 13,79 13,72

45,00 0,163 81,90 81,33 0,160 79,128 78,625 84,914 13,79 13,72

46,00 0,163 82,02 81,41 0,160 79,292 78,708 84,306 13,77 13,72

47,00 0,163 82,04 81,44 0,160 79,350 78,742 84,242 13,76 13,72

48,00 0,163 82,13 81,50 0,160 79,474 78,807 84,750 13,77 13,71

49,00 0,163 82,21 81,54 0,160 79,513 78,834 85,353 13,76 13,71

50,00 0,163 82,12 81,52 0,160 79,368 78,780 85,526 13,77 13,71

51,00 0,163 82,11 81,54 0,160 79,330 78,801 85,935 13,79 13,71

52,00 0,163 82,04 81,53 0,160 79,162 78,723 85,965 13,79 13,72

53,00 0,163 81,95 81,51 0,160 79,017 78,669 86,065 13,77 13,72

54,00 0,163 81,95 81,50 0,160 79,029 78,698 86,351 13,78 13,72

55,00 0,163 81,99 81,52 0,160 79,053 78,689 86,336 13,78 13,72

56,00 0,163 81,91 81,49 0,160 78,902 78,603 86,046 13,79 13,72

57,00 0,163 81,98 81,51 0,160 79,054 78,698 86,317 13,79 13,72

58,00 0,163 82,02 81,53 0,160 79,119 78,723 86,353 13,79 13,72

59,00 0,163 81,99 81,53 0,160 79,038 78,688 85,844 13,80 13,72

60,00 0,163 82,05 81,57 0,160 79,190 78,746 86,254 13,79 13,72

61,00 0,163 82,14 81,64 0,160 79,265 78,820 86,500 13,78 13,72

62,00 0,163 82,13 81,64 0,160 79,205 78,780 86,693 13,78 13,72

63,00 0,163 82,10 81,64 0,160 79,174 78,763 85,831 13,78 13,72

64,00 0,163 82,18 81,68 0,160 79,281 78,859 85,928 13,79 13,71

65,00 0,163 82,30 81,73 0,160 79,481 78,917 86,317 13,80 13,71

66,00 0,163 82,26 81,71 0,160 79,314 78,851 86,018 13,79 13,71

67,00 0,163 82,19 81,70 0,160 79,222 78,834 85,178 13,77 13,72
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68,00 0,163 82,28 81,76 0,160 79,395 78,924 85,690 13,76 13,71

69,00 0,163 82,40 81,79 0,160 79,566 78,975 86,082 13,76 13,71

70,00 0,163 82,55 81,89 0,160 79,794 79,138 86,137 13,76 13,70

71,00 0,163 82,69 81,98 0,160 79,976 79,263 86,393 13,76 13,70

72,00 0,163 82,74 82,04 0,160 79,988 79,272 86,899 13,76 13,70

73,00 0,163 82,76 82,07 0,160 79,915 79,266 87,071 13,77 13,70

74,00 0,163 82,65 82,04 0,160 79,719 79,202 86,824 13,76 13,70

75,00 0,163 82,61 82,04 0,160 79,681 79,226 86,109 13,75 13,70

76,00 0,162 82,72 82,09 0,160 79,796 79,257 85,882 13,74 13,70

77,00 0,163 82,70 82,08 0,160 79,803 79,304 86,138 13,74 13,70

78,00 0,163 82,75 82,13 0,160 79,854 79,353 86,644 13,76 13,70

79,00 0,163 82,79 82,14 0,160 79,876 79,365 86,986 13,75 13,70

80,00 0,163 82,89 82,21 0,160 80,041 79,489 86,930 13,74 13,70

81,00 0,163 83,01 82,28 0,160 80,193 79,568 87,303 13,74 13,69

82,00 0,162 83,10 82,34 0,160 80,280 79,634 87,299 13,73 13,69

83,00 0,162 83,02 82,33 0,160 80,112 79,570 87,203 13,73 13,69

84,00 0,162 82,91 82,31 0,160 79,957 79,533 87,198 13,72 13,70

85,00 0,163 82,96 82,33 0,160 80,019 79,564 87,243 13,73 13,70

86,00 0,162 82,92 82,33 0,160 79,935 79,533 87,281 13,72 13,70

87,00 0,162 82,93 82,35 0,160 79,914 79,489 87,271 13,70 13,70

88,00 0,162 82,93 82,34 0,160 79,960 79,495 87,245 13,71 13,70

89,00 0,162 83,00 82,37 0,160 80,053 79,564 87,327 13,72 13,70

90,00 0,162 82,92 82,35 0,160 79,875 79,479 87,166 13,72 13,70

91,00 0,162 82,87 82,35 0,160 79,834 79,473 86,933 13,72 13,70

92,00 0,162 82,89 82,36 0,160 79,840 79,453 87,244 13,71 13,70

93,00 0,163 82,82 82,31 0,160 79,687 79,361 87,233 13,71 13,70

94,00 0,163 82,73 82,28 0,160 79,514 79,287 87,182 13,74 13,71

95,00 0,162 82,76 82,28 0,160 79,631 79,299 87,221 13,73 13,70

96,00 0,163 82,81 82,29 0,160 79,674 79,356 87,251 13,72 13,70

97,00 0,162 82,75 82,30 0,160 79,594 79,295 86,456 13,72 13,70

98,00 0,162 82,64 82,27 0,160 79,478 79,271 85,586 13,72 13,71

99,00 0,162 82,77 82,32 0,160 79,716 79,363 86,366 13,72 13,70

100,00 0,162 82,82 82,34 0,160 79,754 79,357 86,907 13,71 13,70

101,00 0,162 82,91 82,37 0,160 79,882 79,410 87,192 13,71 13,70

102,00 0,162 82,92 82,38 0,160 79,858 79,404 87,208 13,72 13,70

103,00 0,162 83,01 82,44 0,160 80,037 79,497 87,437 13,71 13,70

104,00 0,162 83,03 82,48 0,160 80,013 79,523 87,428 13,69 13,70

105,00 0,162 83,09 82,52 0,160 80,121 79,612 87,231 13,68 13,69

106,00 0,162 83,10 82,55 0,160 80,137 79,586 87,119 13,70 13,69

107,00 0,162 83,17 82,58 0,160 80,247 79,700 87,137 13,68 13,69

108,00 0,162 83,24 82,63 0,160 80,291 79,729 87,611 13,68 13,69

109,00 0,162 83,20 82,61 0,160 80,219 79,682 87,570 13,70 13,69

110,00 0,162 83,12 82,61 0,160 80,071 79,634 87,165 13,70 13,69

111,00 0,163 83,14 82,61 0,160 80,063 79,622 87,429 13,72 13,69

112,00 0,162 83,18 82,65 0,160 80,171 79,722 87,491 13,72 13,69

113,00 0,162 83,12 82,62 0,160 80,047 79,664 87,035 13,71 13,69

114,00 0,162 83,11 82,64 0,160 80,087 79,674 86,439 13,67 13,69

115,00 0,162 83,18 82,68 0,160 80,123 79,680 85,621 13,66 13,69

116,00 0,162 83,23 82,71 0,160 80,234 79,750 85,889 13,67 13,69

117,00 0,162 83,28 82,72 0,160 80,267 79,784 86,559 13,68 13,69

118,00 0,162 83,32 82,78 0,160 80,327 79,816 87,097 13,68 13,69

119,00 0,162 83,28 82,75 0,160 80,274 79,786 86,935 13,66 13,69

120,00 0,161 83,38 82,81 0,160 80,398 79,911 87,468 13,64 13,69

121,00 0,162 83,40 82,85 0,160 80,455 79,953 87,410 13,63 13,69

122,00 0,161 83,53 82,93 0,160 80,621 80,068 87,681 13,62 13,68

123,00 0,161 83,64 82,97 0,160 80,754 80,153 88,006 13,61 13,68

124,00 0,161 83,63 83,01 0,160 80,719 80,174 87,970 13,62 13,68

125,00 0,161 83,55 83,01 0,160 80,524 80,136 87,012 13,62 13,68
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Outlet Outlet Average Average #1 #2

Delta-P Tunnel Temp. Temp. 100,41 100,34 System 1 System 2 SQRT

(in. H2O) Velocity Meter 1 Meter 2 Vol.Std. Vol.Std.  Delta-P

Tunnel PR1 PR2 Time

in. H2O Ft/Sec Deg. R Deg. R % % (ft3) (ft3) min (in H2O)2

0,046 14,250 540,0 537,3   0,160 0,160 0 0,2135988

0,046 14,364 540,1 537,4 102,44 102,04 0,160 0,160 1 0,2152532

0,047 14,478 540,2 537,4 101,46 101,30 0,160 0,160 2 0,216897

0,046 14,320 540,2 537,4 102,57 102,42 0,160 0,160 3 0,214546

0,047 14,389 540,2 537,4 102,05 101,79 0,160 0,160 4 0,2157286

0,046 14,345 540,2 537,4 102,18 101,92 0,160 0,160 5 0,2152536

0,043 13,845 540,2 537,4 105,85 105,53 0,160 0,160 6 0,2078202

0,042 13,604 540,3 537,4 107,81 107,48 0,160 0,160 7 0,2041256

0,042 13,662 540,2 537,4 107,23 107,16 0,160 0,160 8 0,2048701

0,043 13,817 540,3 537,5 106,37 106,06 0,160 0,160 9 0,2070805

0,042 13,738 540,3 537,5 107,15 106,71 0,161 0,160 10 0,2058586

0,042 13,624 540,3 537,4 107,89 107,63 0,160 0,160 11 0,2041262

0,045 14,131 540,3 537,5 104,04 103,79 0,160 0,160 12 0,2116897

0,044 14,070 540,4 537,7 104,51 104,25 0,160 0,160 13 0,2107293

0,047 14,403 540,5 537,7 102,32 101,83 0,160 0,160 14 0,2157257

0,045 14,126 540,4 537,6 104,04 103,72 0,161 0,160 15 0,2116902

0,045 14,088 540,4 537,6 104,07 103,93 0,160 0,160 16 0,2112101

0,045 14,172 540,5 537,7 103,46 103,34 0,160 0,160 17 0,2124075

0,046 14,257 540,5 537,8 102,98 102,80 0,160 0,160 18 0,2135992

0,046 14,260 540,5 537,7 103,02 102,83 0,160 0,160 19 0,2135988

0,046 14,260 540,5 537,7 103,08 102,83 0,160 0,160 20 0,2135989

0,046 14,329 540,6 537,9 102,80 102,38 0,160 0,159 21 0,2145466

0,045 14,220 540,7 538,0 103,39 103,16 0,160 0,159 22 0,2128856

0,045 14,221 540,8 538,2 103,41 103,15 0,160 0,159 23 0,2128849

0,047 14,412 541,0 538,3 101,99 101,77 0,160 0,159 24 0,2157258

0,047 14,414 541,1 538,5 101,90 101,75 0,160 0,159 25 0,2157261

0,049 14,788 541,2 538,6 99,54 99,18 0,160 0,159 26 0,221299

0,048 14,608 541,2 538,7 100,79 100,41 0,160 0,159 27 0,2185852

0,049 14,761 541,3 538,7 99,59 99,40 0,160 0,159 28 0,2208396

0,049 14,867 541,3 538,7 99,08 98,66 0,160 0,159 29 0,2224422

0,048 14,577 541,3 538,6 100,92 100,67 0,160 0,159 30 0,2180659

0,049 14,788 541,3 538,5 99,51 99,22 0,160 0,159 31 0,221256

0,049 14,792 541,3 538,6 99,35 99,20 0,160 0,159 32 0,2212996

0,049 14,835 541,3 538,6 99,12 98,87 0,160 0,159 33 0,2219865

0,049 14,760 541,3 538,6 99,81 99,40 0,160 0,159 34 0,2208408

0,049 14,762 541,4 538,7 99,81 99,40 0,160 0,159 35 0,2208402

0,049 14,792 541,5 538,9 99,56 99,15 0,160 0,159 36 0,2212999

0,049 14,793 541,6 539,0 99,34 99,14 0,160 0,159 37 0,2212994

0,049 14,839 541,6 539,0 99,01 98,83 0,160 0,159 38 0,2219871

0,048 14,572 541,5 538,8 100,79 100,60 0,160 0,159 39 0,2180657

0,048 14,654 541,6 538,9 100,29 100,08 0,160 0,159 40 0,2192268

0,047 14,470 541,6 538,9 101,75 101,39 0,160 0,159 41 0,2164326

0,050 14,948 541,7 538,9 98,44 98,15 0,160 0,159 42 0,2235808

0,048 14,655 541,6 538,8 100,45 100,10 0,160 0,159 43 0,219226

0,050 15,010 541,6 538,8 97,81 97,58 0,160 0,159 44 0,2247128

0,050 14,925 541,6 538,9 98,28 98,01 0,160 0,159 45 0,2235807

0,048 14,657 541,7 539,0 99,73 99,66 0,160 0,159 46 0,2196885

0,048 14,626 541,7 539,0 99,99 99,86 0,160 0,159 47 0,2192266

0,049 14,828 541,8 539,1 98,80 98,57 0,160 0,159 48 0,2221542

0,049 14,748 541,9 539,2 99,27 99,21 0,160 0,159 49 0,2208411

0,046 14,378 541,8 539,1 102,14 101,82 0,160 0,159 50 0,2152559

0,049 14,787 541,8 539,1 99,42 99,07 0,160 0,159 51 0,2213009

0,048 14,662 541,8 538,9 100,22 99,95 0,160 0,159 52 0,2194222

0,049 14,835 541,7 538,8 98,86 98,82 0,160 0,159 53 0,2219873

0,048 14,685 541,7 538,9 100,20 99,88 0,160 0,159 54 0,2196885

0,050 14,914 541,8 538,9 98,43 98,33 0,160 0,159 55 0,2231271

0,048 14,681 541,7 538,8 100,24 99,87 0,160 0,159 56 0,2196888

0,048 14,654 541,7 538,9 100,22 100,08 0,160 0,159 57 0,2192269

0,049 14,762 541,8 538,9 99,73 99,34 0,160 0,159 58 0,2208413

0,049 14,755 541,8 538,9 99,63 99,31 0,160 0,159 59 0,2208413

0,050 14,944 541,8 539,0 98,32 98,11 0,160 0,159 60 0,2235818

0,048 14,656 541,9 539,0 100,27 100,06 0,160 0,159 61 0,2192272

0,048 14,659 541,9 539,0 100,30 100,09 0,160 0,159 62 0,2192275

0,049 14,831 541,9 539,0 98,99 98,77 0,160 0,159 63 0,2219879

0,048 14,648 541,9 539,1 100,39 100,01 0,160 0,159 64 0,2192275

0,048 14,654 542,0 539,2 100,40 100,02 0,160 0,159 65 0,2192274

0,049 14,834 542,0 539,1 98,99 98,77 0,160 0,159 66 0,2219876

0,049 14,853 541,9 539,0 98,63 98,50 0,160 0,159 67 0,2224436

Proportional Rates
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Particulates Calculations

0,049 14,753 542,0 539,2 99,32 99,24 0,160 0,159 68 0,220841

0,048 14,650 542,1 539,3 100,13 99,98 0,160 0,159 69 0,2192287

0,049 14,759 542,2 539,5 99,43 99,22 0,160 0,159 70 0,2208414

0,049 14,762 542,3 539,6 99,44 99,22 0,160 0,159 71 0,2208419

0,048 14,699 542,4 539,6 99,94 99,73 0,160 0,159 72 0,2197973

0,049 14,772 542,4 539,6 99,55 99,28 0,160 0,159 73 0,2208409

0,049 14,802 542,3 539,5 99,21 99,05 0,160 0,159 74 0,2213505

0,049 14,759 542,3 539,5 99,26 99,22 0,159 0,159 75 0,2208408

0,048 14,570 542,4 539,5 100,43 100,45 0,159 0,159 76 0,2180666

0,049 14,759 542,4 539,6 99,35 99,20 0,159 0,159 77 0,2208433

0,047 14,549 542,4 539,6 100,92 100,72 0,160 0,159 78 0,2176016

0,048 14,662 542,5 539,6 100,05 100,00 0,159 0,159 79 0,2192268

0,049 14,834 542,5 539,8 98,89 98,81 0,159 0,159 80 0,2218001

0,048 14,698 542,6 539,9 99,86 99,77 0,159 0,159 81 0,2196897

0,049 14,882 542,7 540,0 98,54 98,52 0,159 0,159 82 0,2224441

0,048 14,588 542,7 539,8 100,48 100,51 0,159 0,159 83 0,218067

0,048 14,619 542,6 539,7 100,27 100,31 0,159 0,159 84 0,2185322

0,048 14,666 542,6 539,8 100,06 99,99 0,159 0,159 85 0,2192282

0,047 14,558 542,6 539,7 100,63 100,75 0,159 0,159 86 0,2176016

0,049 14,851 542,6 539,7 98,54 98,76 0,159 0,159 87 0,2219885

0,048 14,666 542,6 539,7 99,88 100,00 0,159 0,159 88 0,2192278

0,049 14,775 542,7 539,8 99,27 99,26 0,159 0,159 89 0,2208411

0,049 14,880 542,6 539,7 98,46 98,56 0,159 0,159 90 0,2224448

0,050 14,892 542,6 539,7 98,39 98,44 0,159 0,159 91 0,2226702

0,047 14,557 542,6 539,6 100,48 100,76 0,159 0,159 92 0,2176022

0,048 14,697 542,6 539,5 99,82 99,83 0,159 0,159 93 0,2196903

0,048 14,696 542,5 539,4 99,88 99,85 0,159 0,159 94 0,2196897

0,049 14,774 542,5 539,5 99,12 99,32 0,159 0,159 95 0,2208419

0,050 14,927 542,5 539,5 98,28 98,29 0,159 0,159 96 0,2231284

0,049 14,763 542,5 539,4 99,08 99,25 0,159 0,159 97 0,220841

0,048 14,597 542,5 539,4 100,16 100,23 0,159 0,159 98 0,2185326

0,049 14,869 542,5 539,5 98,34 98,51 0,159 0,159 99 0,2224443

0,049 14,846 542,6 539,6 98,63 98,76 0,159 0,159 100 0,2219881

0,049 14,850 542,6 539,6 98,65 98,77 0,159 0,159 101 0,2219884

0,049 14,773 542,6 539,6 99,27 99,28 0,159 0,159 102 0,2208417

0,048 14,669 542,7 539,8 99,79 100,01 0,159 0,159 103 0,2192288

0,049 14,854 542,8 539,8 98,42 98,76 0,159 0,159 104 0,2219932

0,049 14,805 542,8 539,9 98,79 99,04 0,159 0,159 105 0,2213015

0,047 14,575 542,8 539,9 100,46 100,58 0,159 0,159 106 0,2178861

0,048 14,618 542,9 540,0 99,79 100,26 0,159 0,159 107 0,2185325

0,048 14,633 542,9 540,0 100,07 100,24 0,159 0,159 108 0,2186566

0,049 14,886 542,9 540,0 98,32 98,54 0,159 0,159 109 0,2224447

0,049 14,773 542,9 539,9 99,12 99,24 0,159 0,159 110 0,220842

0,048 14,669 542,9 539,8 99,99 99,99 0,159 0,159 111 0,2192292

0,048 14,669 542,9 539,9 99,93 99,98 0,159 0,159 112 0,2192282

0,049 14,802 542,9 539,9 98,79 99,02 0,159 0,159 113 0,2213016

0,049 14,840 542,9 539,9 98,14 98,66 0,159 0,159 114 0,2219884

0,049 14,752 542,9 539,9 98,66 99,09 0,158 0,159 115 0,2208424

0,047 14,556 543,0 540,0 100,16 100,46 0,159 0,159 116 0,2178567

0,048 14,657 543,0 540,0 99,64 99,88 0,159 0,159 117 0,2192283

0,048 14,586 543,0 540,1 100,11 100,46 0,159 0,159 118 0,2180674

0,047 14,475 543,0 540,0 100,73 101,21 0,159 0,159 119 0,2164339

0,048 14,669 543,1 540,2 99,24 99,94 0,158 0,159 120 0,2192285

0,048 14,668 543,1 540,2 99,35 99,93 0,158 0,159 121 0,2192253

0,049 14,780 543,2 540,3 98,39 99,20 0,158 0,159 122 0,2208421

0,049 14,815 543,3 540,5 98,34 99,00 0,158 0,159 123 0,2213019

0,048 14,712 543,3 540,4 99,00 99,69 0,158 0,159 124 0,2197689

0,048 14,616 543,3 540,3 99,55 100,18 0,158 0,159 125 0,2185329
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CSA B415.1 OE Calculations

Manufacturer: MESY

Model: Autopelletair

Run: 3

Project #: PI-20112

  Test Duration: 125 min

HHV LHV

Eff 89,98% 96,22%

Comb Eff 99,50% 99,50% Ultimate CO2

HT Eff 90,43% 96,70% CO2-ult 20,28

Output 49 050 kJ/h F0

Burn Rate 2,70 kg/h 1,029
Grams CO -1 g

Input 54 512 kJ/h

MC wet 5,57
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CSA B415.1 OE Calculations

Overall Heating Efficiency: 89,98% 30,12

     Combustion Efficiency: 99,50% 367,13 %HC

  Heat Transfer Efficiency: 90,43% 10,55 0,8

    Heat Output: 46 529 Btu/h 49 050 kJ/h

     Heat Input: 51 711 Btu/h 54 512 kJ/h

2

  Burn Duration: 2,08 h

      Burn Rate: 5,94 lb/h 2,697 kg/h

     Stack Temp: 142,2 Deg. F 61,2 Deg. C

Air Fuel Ratio (A/F)

Dry Molecular Weight (Md)

Dry Moles Exhaust Gas (Nr):

Air Fuel Ratio (A/F)

Data 2015-09-03  CSAB415 PI_20112 run3 cat2 Page 2570



Toshiba Confidentiel 2015-09-28 Page 1

Paramètres

Tous les facteurs de corrections et autres paramètres qui peuvent être modifiés par 
l’utilisateur du fichier sont regroupés ici.

Code verrouillage: MESY

Description du test
Test standard B415
Run # 4
Date 03-09-2015
Technicien m.m
Project # PI-20112

Description de l'unité
Manufacturier MESY
Modèle Autopellet air
Combustion system Pellet
Appliance type pellet furnace
Firebox volume na cu ft.
Appliance weight empty na lbs
Appliance weight full na lbs

Paramètres du test
Logging time 1 min
Manufacturer's rated heat output 100 000 BTU/h Donnée fournie par le manfacturier

Targeted category 4
Targeted output 100000 BTU/h
Cp steel 0,1 BTU/lb-°F

Calibration Factor (flow meter)

Q obt (L/min) Fc
0,95 1 Dimensionless
1,9 1 Dimensionless
3,76 1 Dimensionless 1,028

11,35 1 Dimensionless
22,7 1 Dimensionless

Échantillonnage

Blank sampling rate 0,20 cuft/min
Internal probe diameter 0,18 in.
Calibration Factor (DGM #1): 1,007 Dimensionless
Equipment number (DGM #1): EM-178
Calibration Factor (DGM #2): 1,015 Dimensionless
Equipment number (DGM #2): EM-179

Tunnel

Targeted tunnel flow rate 280 scfm
Tunnel diameter 8 in.
Molecular weight 29 May be assumed to be 28,56 (EPA) 28,78 (HYDRONIC VULONTARY PROGRAM) Si B-415 =  29
Pitot tube type Standard
Pitot tube coefficient 0,99 Dimensionless

Fournaise

Fp 2,6000000
Outlet section Project nu. PI-20112

H 9,000 in Date 03-09-2015
W 9,125 in Technicien mm

Section 0,5703 sqft
Surface duct 0,052983765 m2

Fuel data
Fuel type Dimension

Fuel specie Other

HHV 20214,0 kJ/kg D. Fir Oak/Maple

%C 50,4 HHV 19 810 19 887

%H 6,1 %C 48,73 50

%O 42,9 %H 6,87 6,6

%Ash 0,4 %O 43,9 42,9

HHV 8691,0 Btu/lb %Ash 0,5 0,5

LHV 8178,0 Btu/lb HHV (Btu/lb) 8519 8552

LHV (Btu/lb) 7451 7480

Default Fuel Values

Paramètres Page 1
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Key in data

Start End
Barometer (kPa): 101,5 101
Barometer (in.Hg): 29,972939 29,8252888
Dry Bulb (F): 84,2 86,3
Humidity (%): 42,2 28,9
Air velocity (ft/min) 21 19

DGM #1    Final: 10335,915 cuft    Final: 292680,520
 Initial: 10315,178 cuft  Initial: 292093,310

DGM #2    Final: 8859,800 cuft    Final: 250881,590
 Initial: 8839,908 cuft  Initial: 250318,310

Numéro de la ligne dans "Raw data" à partir duquel les données du VRAI test commencent

Autres données à rentrer: dans preload data, load data, traverse et filter set weight

Pression statique (mmHg) 0,037
Pression statique (in.H2O) 0,200
consomation electrique (KWatt) 0,530

Project nu.PI-20112
Date 03-09-2015
Technicien m.m
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Key in data

Liter
Liter

Liter
Liter

199
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OverallEfficiency

Totaux
Qout: 60494 Btu

Qin(HHV): 68039 Btu

Heat output rate: 29509 Btu/hr

Qin(LHV) 64023 Btu

Emission rates
Et: 3,3 grams

Eg/MJ: 0,052

Elb/MM Btu output: 0,122

Elb/MM Btu Input 0,108

Eg/kg 0,940

Eg/h 1,642 g/h

Delivered efficiency

ndel (HHV) 88,9%

ndel (LHV) 94,5%
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OverallEfficiency

Load Load V V m Delta h Delta e Et Qout/h (avg) Qout/h (i)

Time Raw data row Fuel weight in out Standard Target

(min) (lbs) °F °F m/s standard m/s Kg/hr KJ/Kg KJ/h KJ MJ (Btu/h)(avg) (Btu/h)(i) (Btu/h)avg

0,00 199,00 8,29 84,38 120,84 6,99 6,36 1461 21 30427 507 0,51 28840 28840

1,00 200,00 8,29 83,93 120,66 6,82 6,21 1427 21 29937 499 0,50 28609 28377 100000

2,00 201,00 8,19 84,26 120,81 6,82 6,21 1427 21 29787 496 0,50 28484 28234 100000

3,00 202,00 8,09 84,44 120,79 6,79 6,18 1420 21 29473 491 0,49 28347 27937 100000

4,00 203,00 8,09 83,80 120,73 6,78 6,17 1418 21 29910 499 0,50 28348 28351 100000

5,00 204,00 7,99 84,13 120,78 7,09 6,45 1482 21 31032 517 0,52 28525 29414 100000

6,00 205,00 7,89 84,21 120,93 7,02 6,39 1468 21 30786 513 0,51 28619 29181 100000

7,00 206,00 7,79 84,62 121,06 6,98 6,36 1460 21 30385 506 0,51 28642 28801 100000

8,00 207,00 7,69 83,93 120,91 7,00 6,37 1463 21 30910 515 0,52 28715 29299 100000

9,00 208,00 7,59 84,50 121,05 7,10 6,46 1484 21 30987 516 0,52 28780 29372 100000

10,00 209,00 7,59 83,67 120,90 6,94 6,32 1451 21 30848 514 0,51 28822 29240 100000

11,00 210,00 7,49 83,95 121,03 6,99 6,36 1461 21 30943 516 0,52 28865 29330 100000

12,00 211,00 7,49 83,76 121,02 6,87 6,25 1436 21 30561 509 0,51 28872 28967 100000

13,00 212,00 7,39 83,91 120,87 6,97 6,35 1458 21 30771 513 0,51 28893 29167 100000

14,00 213,00 7,29 83,76 120,97 7,06 6,43 1476 21 31352 523 0,52 28948 29718 100000

15,00 214,00 7,29 83,30 120,56 7,09 6,46 1485 21 31587 526 0,53 29010 29940 100000

16,00 215,00 7,29 83,09 120,55 7,05 6,42 1475 21 31559 526 0,53 29064 29913 100000

17,00 216,00 7,19 83,21 120,55 6,78 6,18 1419 21 30253 504 0,50 29042 28676 100000

18,00 217,00 7,09 82,81 120,26 6,78 6,18 1420 21 30373 506 0,51 29029 28790 100000

19,00 218,00 7,09 83,18 120,26 7,01 6,39 1469 21 31098 518 0,52 29051 29477 100000

20,00 219,00 6,93 82,98 120,12 7,12 6,50 1492 21 31650 527 0,53 29096 30000 100000

21,00 220,00 6,89 83,09 120,13 6,99 6,37 1463 21 30952 516 0,52 29107 29339 100000

22,00 221,00 6,79 83,52 120,18 7,01 6,39 1469 21 30749 512 0,51 29109 29146 100000

23,00 222,00 6,69 82,88 119,96 6,98 6,37 1462 21 30969 516 0,52 29119 29354 100000

24,00 223,00 6,69 83,25 120,04 6,93 6,32 1452 21 30511 509 0,51 29111 28921 100000

25,00 224,00 6,69 83,25 120,04 6,93 6,32 1452 21 30506 508 0,51 29104 28915 100000

26,00 225,00 6,59 83,31 120,13 7,05 6,43 1476 21 31033 517 0,52 29115 29415 100000

27,00 226,00 6,49 83,72 120,16 7,09 6,47 1485 21 30913 515 0,52 29122 29302 100000

28,00 227,00 6,39 83,77 120,07 7,13 6,50 1492 21 30945 516 0,52 29129 29332 100000

29,00 228,00 6,39 83,32 119,92 6,98 6,37 1462 21 30571 510 0,51 29124 28977 100000

30,00 229,00 6,29 84,21 120,12 6,98 6,37 1462 21 29990 500 0,50 29102 28426 100000

31,00 230,00 6,28 83,61 120,03 6,98 6,37 1462 21 30415 507 0,51 29093 28829 100000

32,00 231,00 6,18 84,26 120,24 6,93 6,32 1452 21 29833 497 0,50 29068 28278 100000

33,00 232,00 6,09 83,40 120,19 6,93 6,32 1452 21 30505 508 0,51 29064 28915 100000

34,00 233,00 5,99 83,69 120,15 6,93 6,32 1451 21 30216 504 0,50 29052 28640 100000

35,00 234,00 5,99 83,45 119,95 6,61 6,03 1386 21 28886 481 0,48 29005 27380 100000

36,00 235,00 5,89 83,72 120,01 7,01 6,40 1469 21 30445 507 0,51 29001 28857 100000

37,00 236,00 5,79 83,90 120,12 7,01 6,39 1468 21 30367 506 0,51 28996 28784 100000

38,00 237,00 5,79 83,65 120,12 6,93 6,32 1452 21 30235 504 0,50 28987 28658 100000

39,00 238,00 5,79 83,81 120,12 7,13 6,50 1493 21 30953 516 0,52 28996 29339 100000

40,00 239,00 5,68 83,65 120,17 6,98 6,37 1462 21 30498 508 0,51 28994 28908 100000

41,00 240,00 5,59 83,53 120,11 6,96 6,35 1458 21 30463 508 0,51 28991 28875 100000

42,00 241,00 5,49 83,72 120,08 7,05 6,43 1476 21 30638 511 0,51 28992 29041 100000

43,00 242,00 5,39 83,41 120,11 7,01 6,40 1469 21 30794 513 0,51 28996 29189 100000

44,00 243,00 5,39 83,51 120,31 7,01 6,39 1468 21 30869 514 0,51 29002 29259 100000

45,00 244,00 5,29 83,60 120,39 7,05 6,42 1475 21 31002 517 0,52 29011 29386 100000

46,00 245,00 5,19 83,89 120,64 6,74 6,14 1410 21 29584 493 0,49 28990 28042 100000

47,00 246,00 5,18 84,03 120,72 6,67 6,08 1395 21 29246 487 0,49 28964 27722 100000

48,00 247,00 5,09 83,43 120,61 6,98 6,36 1461 21 31038 517 0,52 28973 29420 100000

49,00 248,00 4,99 83,30 120,59 6,74 6,14 1410 21 30024 500 0,50 28963 28458 100000

50,00 249,00 4,99 83,23 120,53 7,05 6,42 1475 21 31428 524 0,52 28979 29790 100000

51,00 250,00 4,89 83,21 120,47 6,82 6,22 1427 21 30373 506 0,51 28975 28790 100000

52,00 251,00 4,79 83,18 120,36 6,82 6,22 1427 21 30316 505 0,51 28971 28735 100000

53,00 252,00 4,69 83,17 120,51 7,02 6,39 1468 21 31316 522 0,52 28984 29684 100000

54,00 253,00 4,67 83,30 120,38 6,82 6,22 1427 21 30234 504 0,50 28978 28658 100000

55,00 254,00 4,59 82,80 120,29 6,93 6,32 1452 21 31080 518 0,52 28987 29460 100000

56,00 255,00 4,55 82,92 120,27 7,00 6,38 1465 21 31244 521 0,52 28998 29615 100000

57,00 256,00 4,49 83,14 120,39 6,70 6,11 1403 21 29847 497 0,50 28985 28291 100000

58,00 257,00 4,39 83,12 120,23 7,09 6,47 1485 21 31486 525 0,52 29000 29844 100000

59,00 258,00 4,39 82,98 120,33 6,80 6,20 1423 21 30364 506 0,51 28996 28781 100000

60,00 259,00 4,29 83,40 120,49 7,03 6,41 1472 21 31175 520 0,52 29005 29550 100000

61,00 260,00 4,19 83,08 120,65 6,70 6,11 1403 21 30101 502 0,50 28998 28532 100000

62,00 261,00 4,09 83,55 120,68 6,94 6,32 1451 21 30770 513 0,51 29000 29166 100000

63,00 262,00 3,99 82,89 120,84 7,12 6,48 1489 22 32270 538 0,54 29025 30588 100000

64,00 263,00 3,99 83,85 121,05 7,04 6,41 1472 21 31261 521 0,52 29035 29632 100000

65,00 264,00 3,91 83,74 121,09 7,02 6,39 1468 21 31306 522 0,52 29044 29674 100000

66,00 265,00 3,79 83,51 121,23 6,94 6,32 1451 22 31247 521 0,52 29053 29618 100000

67,00 266,00 3,75 83,34 121,05 6,82 6,21 1427 22 30724 512 0,51 29054 29122 100000

68,00 267,00 3,69 83,22 121,02 6,99 6,36 1461 22 31545 526 0,53 29066 29901 100000

69,00 268,00 3,65 83,05 121,07 6,82 6,21 1427 22 30972 516 0,52 29070 29357 100000

70,00 269,00 3,59 82,82 121,05 7,02 6,39 1468 22 32048 534 0,53 29089 30377 100000

71,00 270,00 3,49 82,96 121,02 6,94 6,32 1451 22 31538 526 0,53 29100 29894 100000

72,00 271,00 3,48 82,87 120,95 6,94 6,32 1451 22 31557 526 0,53 29111 29912 100000

73,00 272,00 3,39 82,74 120,78 7,05 6,42 1475 22 32038 534 0,53 29128 30368 100000

74,00 273,00 3,39 82,61 120,63 6,94 6,32 1451 22 31512 525 0,53 29138 29869 100000

75,00 274,00 3,29 82,37 120,60 6,98 6,36 1461 22 31907 532 0,53 29152 30244 100000

76,00 275,00 3,19 82,57 120,42 7,02 6,39 1468 22 31745 529 0,53 29165 30090 100000

77,00 276,00 3,09 82,50 120,34 6,93 6,32 1452 22 31379 523 0,52 29172 29743 100000

78,00 277,00 2,99 82,38 120,11 7,16 6,53 1499 22 32301 538 0,54 29190 30617 100000

79,00 278,00 2,99 82,13 119,98 6,90 6,29 1445 22 31234 521 0,52 29195 29606 100000

80,00 279,00 2,81 82,41 119,98 7,16 6,53 1499 21 32166 536 0,54 29211 30489 100000

81,00 280,00 2,79 82,23 120,03 7,01 6,40 1469 22 31706 528 0,53 29222 30053 100000

82,00 281,00 2,69 82,47 120,10 6,94 6,33 1454 21 31257 521 0,52 29227 29628 100000

83,00 282,00 2,69 82,37 120,11 7,02 6,40 1469 22 31670 528 0,53 29236 30019 100000

84,00 283,00 2,59 82,23 120,23 6,82 6,22 1428 22 30983 516 0,52 29238 29367 100000

85,00 284,00 2,59 81,99 120,22 6,82 6,22 1428 22 31174 520 0,52 29241 29549 100000

86,00 285,00 2,49 82,08 120,28 7,09 6,46 1485 22 32389 540 0,54 29258 30701 100000

87,00 286,00 2,39 82,19 120,23 7,05 6,43 1477 22 32086 535 0,53 29271 30414 100000

88,00 287,00 2,29 82,00 120,25 6,81 6,21 1426 22 31140 519 0,52 29274 29516 100000

89,00 288,00 2,29 82,07 120,34 6,74 6,14 1410 22 30830 514 0,51 29273 29223 100000

90,00 289,00 2,19 81,86 120,28 7,09 6,46 1484 22 32567 543 0,54 29291 30869 100000

91,00 290,00 2,09 81,96 120,46 6,93 6,32 1451 22 31919 532 0,53 29301 30255 100000

92,00 291,00 1,99 81,97 120,56 7,13 6,50 1492 22 32877 548 0,55 29321 31163 100000

93,00 292,00 1,99 81,91 120,51 7,05 6,42 1475 22 32522 542 0,54 29337 30827 100000

94,00 293,00 1,85 82,20 120,76 7,05 6,42 1475 22 32477 541 0,54 29353 30784 100000

95,00 294,00 1,89 81,96 120,78 7,10 6,47 1485 22 32927 549 0,55 29372 31210 100000

96,00 295,00 1,79 82,58 120,81 7,13 6,49 1491 22 32549 542 0,54 29387 30852 100000

97,00 296,00 1,69 82,36 120,85 7,02 6,39 1468 22 32268 538 0,54 29399 30586 100000

98,00 297,00 1,59 82,58 121,30 6,71 6,10 1402 22 30995 517 0,52 29399 29379 100000

99,00 298,00 1,49 82,84 121,35 6,99 6,36 1460 22 32124 535 0,54 29410 30449 100000

100,00 299,00 1,49 82,61 121,27 6,82 6,21 1426 22 31490 525 0,52 29414 29848 100000

101,00 300,00 1,39 82,76 121,29 6,94 6,31 1450 22 31907 532 0,53 29422 30244 100000

102,00 301,00 1,37 82,81 121,23 7,05 6,42 1474 22 32351 539 0,54 29434 30664 100000

103,00 302,00 1,22 83,06 121,33 6,99 6,36 1460 22 31922 532 0,53 29442 30258 100000

104,00 303,00 1,19 82,86 121,32 6,74 6,13 1409 22 30944 516 0,52 29441 29330 100000

105,00 304,00 1,09 82,68 121,15 7,06 6,42 1475 22 32409 540 0,54 29453 30720 100000

106,00 305,00 0,99 82,67 121,11 6,82 6,21 1426 22 31312 522 0,52 29455 29680 100000

107,00 306,00 0,99 82,55 121,04 6,82 6,21 1427 22 31365 523 0,52 29458 29730 100000
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OverallEfficiency

108,00 307,00 0,99 82,99 121,29 6,79 6,18 1419 22 31041 517 0,52 29457 29423 100000

109,00 308,00 0,89 82,56 121,08 7,05 6,42 1474 22 32436 541 0,54 29469 30745 100000

110,00 309,00 0,79 82,64 120,93 6,79 6,18 1420 22 31051 518 0,52 29469 29432 100000

111,00 310,00 0,73 82,65 121,06 7,09 6,46 1482 22 32524 542 0,54 29481 30829 100000

112,00 311,00 0,69 82,58 120,79 6,75 6,15 1412 22 30806 513 0,51 29478 29200 100000

113,00 312,00 0,59 82,37 120,72 7,05 6,42 1475 22 32306 538 0,54 29489 30622 100000

114,00 313,00 0,49 82,41 120,69 7,05 6,42 1475 22 32252 538 0,54 29498 30571 100000

115,00 314,00 0,48 82,56 120,59 7,10 6,46 1485 22 32242 537 0,54 29507 30561 100000

116,00 315,00 0,39 82,67 120,54 7,00 6,38 1464 22 31669 528 0,53 29511 30018 100000

117,00 316,00 0,29 84,06 120,77 6,71 6,11 1404 21 29432 491 0,49 29498 27898 100000

118,00 317,00 0,29 82,77 120,50 6,96 6,34 1456 22 31367 523 0,52 29500 29732 100000

119,00 318,00 0,29 82,82 120,44 7,02 6,39 1468 21 31549 526 0,53 29503 29905 100000

120,00 319,00 0,11 82,87 120,50 6,70 6,11 1403 21 30152 503 0,50 29496 28580 100000

121,00 320,00 0,09 82,64 120,42 7,09 6,46 1485 22 32037 534 0,53 29503 30367 100000

122,00 321,00 0,00 82,54 120,26 7,09 6,46 1484 22 31971 533 0,53 29509 30304 100000
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Load Data

FUEL LOAD DATA SHEET, CSA B415

Lower Ideal Upper

#### ##### #####

* For boilers, a loading density factor of 10 lb/ft3 is applied

           Load Volume: 0,00 cu. ft Loading Density: #VALEUR! lbs./ft3

Number of Spaces: 0 Load Density (wet): #DIV/0! lbs./ft3

Spacer weight: 0 lbs Dry Wood Density: #DIV/0! lbs./ft3

Weight Ave. MC x Volume Ave. MC 
Thick       xWide     xLength  lbs Weight Cubic Inches %

8,29 5,90 48,914503 0,00 5,9

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

SUM MCxWT48,914503 5,9 %

Test Load Weight: 8,29   lbs.             Dry Weight: 3,55   kg.

Average Moisture Content: %

Dry: 5,90 Dry(EPA) = 5,90 5,90 Wet: 5,57

Dry(B415)= 5,90 Must be 18-28 must be 15,2-22

Coal Bed Range: 0,8  lbs.         to 2,1  lbs.

TEST CHARGE: Project nu. PI-20112

Coal bed weight: 8,70  lbs.      Date 03-09-2015

Must be between 10 and 25% of test load Technicien AL

Test Load Weight:

Piece Size (in): Meter Moisture Content
Dry Uncorrected %
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Preload Data

Preload data sheet

Lower Ideal Upper

##### ###### #VALEUR!

* For boilers, a loading density factor of 10 lb/ft3 is applied

           Load Volume: 0,0000 cu. ft Loading Density: #VALEUR! lbs./ft3

Number of Spaces: 0 Load Density (wet): #DIV/0! lbs./ft3

Spacer weight (lbs): 0 Dry Wood Density: #DIV/0!

Weight Ave. MC x Volume

Thick       xWide     x Length  lbs Weight Cubic Inches

4,15 5,9 24,485 0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

SUM MCxWT 24,485

PreTest Load Weight: 4,15   lbs.             Dry Weight: 1,78   kg.

Average Moisture Content: %
Dry: 5,90 5,90 Wet: 5,57

Must be 18-28 must be 15,2-22

Project nu.PI-20112

Date 03-09-2015

Technicien AL

Test Load Weight:

Piece Size (in): Meter Moisture Content

Dry Uncorrected %
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Traverse

 Tunnel Traverse Worksheet (for velocity calculations)

Static Pressure: 0,16 in. H20

Barometer: 29,900 in. Hg

Pour un tunnel de 12" et plus, prendre 6 lectures

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F

A center 0,0000

B center 0,0000

A1 0,0000

A2 0,0000

A3 0,0000

A4 0,0000

A5 0,0000

A6 0,0000

B1 0,0000

B2 0,0000

B3 0,0000

B4 0,0000

B5 0,0000

B6 0,0000 PITOT CONSTANT=

AVERAGE #DIV/0! 0,0000 0,994

Pour un tunnel moins de 12", prendre 4 lectures 

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT

In. wc °F

A center 0,047 78,4 0,2168

B center 0,047 78,8 0,2168

A1 0,040 78,8 0,2000

A2 0,047 78,7 0,2168

A3 0,050 78,8 0,2236

A4 0,045 78,8 0,2121

B1 0,048 78,9 0,2191

B2 0,049 78,5 0,2214

B3 0,046 78,5 0,2145

B4 0,047 78,4 0,2168

AVERAGE 0,0465 78,7 0,2155

Project nu. PI-20112

Date 03-09-2015

Technicien m.m
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Filter set weight

Filter set weight

Ambient blank (g) Date Heure
probe front back gasket probe front back gasket probe front back gasket Filter

Before (1)
Before (2)
Before (3) 94,644 0,1231 0,1279 10,457 93,7296 0,1281 0,1224 10,3261 108,9538 0,1289 0,1288 10,3017 0,1278 2015-09-02 19:30
Before (4) 94,6442 0,123 0,1278 10,457 93,7297 0,1281 0,1224 10,3263 108,9538 0,1288 0,1288 10,3017 0,1278 2015-09-03 15:00
After (1) 94,6443 0,124 0,1281 10,4581 93,7298 0,1291 0,1224 10,3278 108,9538 0,1298 0,1288 10,3029 0,1278 2015-09-03 20:00
After (2) 94,6442 0,1239 0,1278 10,4571 93,7297 0,129 0,1224 10,3264 108,9538 0,1298 0,1288 10,3026 0,1278 2015-09-15 17:00
After (3) 94,6442 0,1239 0,1278 10,4571 93,7297 0,1289 0,1224 10,3264 108,9538 0,1298 0,1288 10,3026 0,1278 2015-09-21 17:00
After (4)
After (5)
After (6) 94,6442 0,1239 0,1278 10,4571 93,7297 0,1289 0,1224 10,3264 108,9538 0,1298 0,1288 10,3026 0,1278 2015-09-21 17:00

Difference 0,0000 0,0009 0,0000 0,0001 0,0000 0,0008 0,0000 0,0001 0,0000 0,0010 0,0000 0,0009 0,0000
Total (mg) 1 1,9 1,9 0

Total ajusté (mg) 1,00 1,90 1,90

Project nu. PI-20112
Date 03-09-2015
Technicien M.M

System 2 (g)System 1 (g) 1st hour System 1 (g)
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Particulates Calculations

SFBA EPA  EMISSION RESULTS

RESULTS

 Average emission rate: 1,6 g/hr

Burn Rate : 1,746 Dry kg/hr

Test Duration: 122 min

PRESSURE FACTOR:  DGM 1 0,97729 BAROMETRIC PRESSURE  

DGM 2 0,98404  Average: 29,899 in Hg

TEMPERATURE FACTORS    Start: 29,973 in Hg

DGM 1 0,96643      End: 29,825 in Hg

DGM 2 0,97181

DRY GAS METER VALUES

VOLUMES SAMPLED DGM #1    Final: 10335,9 Cuft

DGM 1 19,737 Scft  Initial: 10315,2 Cuft

DGM 2 19,327 Scft

DGM #2    Final: 8859,8 Cuft

TOTAL TUNNEL VOLUME : 34285 Scft  Initial: 8839,9 Cuft

SAMPLE RATIOS TEMPERATURES 

    Sample Train 1: 1737,034 DGM #1 546,342 °R

   Sample Train 2: 1773,902 DGM #2 543,318 °R

TOTAL EMISSIONS CALIBRATION FACTORS

       Sample Train 1 3,30 g DGM #1 1,0069

       Sample Train 2 3,37 g DGM #2 1,0150

EMISSION RATES TUNNEL FLOW RATE: 281,021 Dscfm

    Sample Train 1 1,62 g/hr

    Sample Train 2 1,66 g/hr PARTICULATE CATCH 

         Total Sample Train 1: 1,90 mg

1st hour emission rate 1,74 g/hr            Total Sample Train 2: 1,90 mg

         Total Sample Train 1 1st hour: 1,00 mg

        DEVIATION: 1,05%

Train 1 Train 2

Cs 9,626E-05 9,83072E-05
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Particulates Calculations

Average Stove Temperature: #######

Moisture content of wood (wet basis): 0,00

Average 0,01 8,77 11,25 122,21 85,69 89,63

              * * * * * *1 *2 *3

Elapsed Weight Flue Room Tunnel

Time Raw data row Remaining CO CO2 O2 Gas Temp Dry Bulb

min lbs % % % °F °F °F

0,00 199,00 8,3 0,0 8,8 11,2 120,9 85,1 88,0

1,0 200,0 8,3 0,0 8,8 11,2 121,8 85,1 88,8

2,0 201,0 8,2 0,0 8,2 11,9 122,6 85,1 89,2

3,0 202,0 8,1 0,0 8,1 12,0 123,1 85,3 89,4

4,0 203,0 8,1 0,0 8,3 11,8 122,7 85,3 89,6

5,0 204,0 8,0 0,0 8,6 11,4 122,5 85,3 89,1

6,0 205,0 7,9 0,0 8,6 11,5 122,5 85,3 89,4

7,0 206,0 7,8 0,0 8,6 11,4 122,6 85,6 89,6

8,0 207,0 7,7 0,0 8,8 11,3 122,9 85,6 89,7

9,0 208,0 7,6 0,0 8,8 11,3 123,0 85,5 89,6

10,0 209,0 7,6 0,0 8,8 11,3 123,7 85,6 89,8

11,0 210,0 7,5 0,0 8,4 11,6 124,1 85,6 89,5

12,0 211,0 7,5 0,0 8,0 12,0 123,9 85,9 89,6

13,0 212,0 7,4 0,0 8,4 11,6 122,6 85,8 89,6

14,0 213,0 7,3 0,0 8,6 11,4 122,3 85,7 89,9

15,0 214,0 7,3 0,0 8,9 11,1 122,4 85,6 89,5

16,0 215,0 7,3 0,0 9,0 11,0 122,2 85,7 89,5

17,0 216,0 7,2 0,0 8,8 11,2 122,2 85,3 89,5

18,0 217,0 7,1 0,0 8,8 11,2 122,1 85,4 89,2

19,0 218,0 7,1 0,0 8,7 11,4 122,0 85,2 89,3

20,0 219,0 6,9 0,0 8,6 11,5 122,0 85,3 89,3

21,0 220,0 6,9 0,0 8,8 11,2 121,8 85,3 88,4

22,0 221,0 6,8 0,0 8,5 11,5 121,7 85,0 88,1

23,0 222,0 6,7 0,0 8,5 11,5 121,6 85,4 88,7

24,0 223,0 6,7 0,0 8,7 11,3 122,1 85,3 88,6

25,0 224,0 6,7 0,0 8,3 11,7 122,5 85,3 89,1

26,0 225,0 6,6 0,0 8,0 12,1 122,3 85,2 89,2

27,0 226,0 6,5 0,0 7,9 12,1 122,3 85,2 89,2

28,0 227,0 6,4 0,0 7,9 12,2 122,2 85,6 89,3

29,0 228,0 6,4 0,0 8,1 12,0 122,4 85,4 89,2

30,0 229,0 6,3 0,0 8,2 11,8 122,1 85,4 88,9

31,0 230,0 6,3 0,0 8,5 11,6 122,4 85,7 89,1

32,0 231,0 6,2 0,0 8,3 11,8 122,3 85,8 89,4

33,0 232,0 6,1 0,0 8,1 11,9 122,4 86,0 89,5

34,0 233,0 6,0 0,0 8,1 12,0 122,1 85,8 89,6

35,0 234,0 6,0 0,0 8,0 12,1 122,0 85,8 89,6

36,0 235,0 5,9 0,0 8,2 11,9 122,0 85,7 89,3

37,0 236,0 5,8 0,0 8,5 11,6 122,2 85,7 89,4

38,0 237,0 5,8 0,0 8,4 11,6 122,1 85,9 89,5

39,0 238,0 5,8 0,0 8,4 11,6 122,4 85,8 89,6

40,0 239,0 5,7 0,0 8,3 11,7 122,3 85,8 89,6

41,0 240,0 5,6 0,0 8,2 11,9 122,2 85,9 89,6

42,0 241,0 5,5 0,0 8,3 11,8 122,4 85,9 89,6

43,0 242,0 5,4 0,0 8,6 11,4 122,5 86,0 89,7

44,0 243,0 5,4 0,0 9,0 10,9 122,7 85,9 89,7

45,0 244,0 5,3 0,0 8,5 11,5 122,6 85,7 89,4

46,0 245,0 5,2 0,0 8,4 11,6 122,6 85,7 88,9

47,0 246,0 5,2 0,0 8,3 11,7 122,5 85,8 88,5

48,0 247,0 5,1 0,0 8,2 11,8 122,3 85,8 88,7

49,0 248,0 5,0 0,0 8,2 11,9 122,2 85,9 88,5

50,0 249,0 5,0 0,0 8,1 11,9 122,2 85,4 87,8

51,0 250,0 4,9 0,0 8,4 11,7 122,2 85,3 87,9

52,0 251,0 4,8 0,0 8,5 11,5 122,4 85,5 88,2

53,0 252,0 4,7 0,0 8,4 11,6 122,4 85,6 88,6

54,0 253,0 4,7 0,0 8,3 11,8 122,4 85,8 88,6

55,0 254,0 4,6 0,0 8,2 11,9 122,3 85,6 88,3

56,0 255,0 4,6 0,0 8,2 11,9 122,3 85,6 88,5

57,0 256,0 4,5 0,0 8,6 11,4 122,4 85,5 88,7

58,0 257,0 4,4 0,0 8,6 11,5 122,5 85,5 88,9

59,0 258,0 4,4 0,0 8,7 11,3 122,5 85,5 89,0

60,0 259,0 4,3 0,0 8,9 11,2 122,2 85,4 89,1

61,0 260,0 4,2 0,0 9,2 10,9 122,2 85,5 89,1

62,0 261,0 4,1 0,0 9,5 10,5 122,4 85,6 89,2

63,0 262,0 4,0 0,0 9,6 10,4 122,5 85,8 89,4

64,0 263,0 4,0 0,0 9,1 10,9 122,4 85,6 89,3

65,0 264,0 3,9 0,0 8,8 11,2 122,1 85,6 89,0
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Particulates Calculations

66,0 265,0 3,8 0,0 8,7 11,3 121,8 85,6 89,3

67,0 266,0 3,7 0,0 8,9 11,2 121,8 85,7 89,5

68,0 267,0 3,7 0,0 8,9 11,2 121,9 85,7 89,3

69,0 268,0 3,7 0,0 9,2 10,8 122,0 85,6 89,3

70,0 269,0 3,6 0,0 9,2 10,7 122,2 85,6 89,2

71,0 270,0 3,5 0,0 9,1 10,9 122,3 85,7 89,5

72,0 271,0 3,5 0,0 8,8 11,2 122,1 85,7 89,6

73,0 272,0 3,4 0,0 8,8 11,3 121,7 85,5 89,1

74,0 273,0 3,4 0,0 8,8 11,3 121,6 85,5 89,2

75,0 274,0 3,3 0,0 8,7 11,4 121,6 85,3 89,4

76,0 275,0 3,2 0,0 8,6 11,4 121,4 85,1 89,2

77,0 276,0 3,1 0,0 8,9 11,2 121,6 84,8 89,1

78,0 277,0 3,0 0,0 9,0 11,0 121,6 85,2 89,3

79,0 278,0 3,0 0,0 9,5 10,6 121,9 84,8 89,2

80,0 279,0 2,8 0,0 9,2 10,8 122,0 84,8 89,4

81,0 280,0 2,8 0,0 9,0 11,1 121,9 84,9 89,2

82,0 281,0 2,7 0,0 9,1 11,0 122,0 85,1 89,2

83,0 282,0 2,7 0,0 9,6 10,4 122,2 85,0 89,3

84,0 283,0 2,6 0,0 9,7 10,3 122,2 85,0 89,7

85,0 284,0 2,6 0,0 9,5 10,5 122,2 85,1 89,3

86,0 285,0 2,5 0,0 9,3 10,7 122,1 84,8 88,7

87,0 286,0 2,4 0,0 9,3 10,7 122,0 84,6 89,1

88,0 287,0 2,3 0,0 9,2 10,8 122,0 84,8 89,2

89,0 288,0 2,3 0,0 9,4 10,6 122,2 84,8 89,3

90,0 289,0 2,2 0,0 9,4 10,6 122,3 85,2 89,4

91,0 290,0 2,1 0,0 9,4 10,6 122,2 85,3 89,6

92,0 291,0 2,0 0,0 9,4 10,6 122,3 85,6 89,8

93,0 292,0 2,0 0,0 9,6 10,4 122,6 85,9 90,0

94,0 293,0 1,8 0,0 9,6 10,4 122,6 86,0 90,2

95,0 294,0 1,9 0,0 9,3 10,7 122,8 86,1 90,4

96,0 295,0 1,8 0,0 9,2 10,8 122,5 86,0 90,5

97,0 296,0 1,7 0,0 9,0 11,0 122,3 86,2 90,6

98,0 297,0 1,6 0,0 9,3 10,7 122,2 86,3 90,7

99,0 298,0 1,5 0,0 9,1 10,9 122,1 86,2 90,8

100,0 299,0 1,5 0,0 9,1 10,9 122,1 86,2 90,8

101,0 300,0 1,4 0,0 9,2 10,7 122,1 86,3 90,8

102,0 301,0 1,4 0,0 9,2 10,8 122,2 86,5 90,9

103,0 302,0 1,2 0,0 9,1 10,9 122,2 86,4 91,0

104,0 303,0 1,2 0,0 9,0 11,0 122,1 86,3 91,0

105,0 304,0 1,1 0,0 9,1 10,9 122,1 86,5 91,2

106,0 305,0 1,0 0,0 9,0 11,0 122,2 86,6 91,2

107,0 306,0 1,0 0,0 9,2 10,8 122,2 86,6 91,2

108,0 307,0 1,0 0,0 9,2 10,8 122,3 86,7 91,2

109,0 308,0 0,9 0,0 9,0 11,0 122,1 86,8 91,2

110,0 309,0 0,8 0,0 8,9 11,1 122,1 86,7 91,2

111,0 310,0 0,7 0,0 8,9 11,1 122,0 86,7 91,3

112,0 311,0 0,7 0,0 8,8 11,2 122,0 86,6 91,3

113,0 312,0 0,6 0,0 8,8 11,2 121,9 86,6 91,3

114,0 313,0 0,5 0,0 9,1 10,9 122,0 86,6 91,3

115,0 314,0 0,5 0,0 9,1 10,9 121,9 86,4 91,4

116,0 315,0 0,4 0,0 8,9 11,0 122,0 86,4 91,4

117,0 316,0 0,3 0,0 8,8 11,1 121,8 86,5 91,4

118,0 317,0 0,3 0,0 8,9 11,1 121,6 86,4 91,3

119,0 318,0 0,3 0,0 9,0 11,0 121,7 86,5 91,4

120,0 319,0 0,1 0,0 8,8 11,1 121,6 86,4 91,3

121,0 320,0 0,1 0,0 8,7 11,3 121,4 86,3 91,4

122,0 321,0 0,0 0,0 8,9 11,0 121,7 86,3 91,5
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Particulates Calculations

87,18 85,44

 

0,16 86,31 86,37 85,44 0,16 83,25 83,38 85,03 0,05 0,21

Mass flow 1 Mass flow 1 Mass flow 1 Filter 1 Mass flow 2 Mass flow 2 Mass flow 2 Filter 2 Tunnel VelocityFlue draft

Reading Inlet T Outlet T Temp Reading Inlet T Outlet T Temp Pressure Pressure

in wc in wc

cuft/min oF oF oF cuft/min oF oF oF in wc in wc

0,16 86,27 86,28 85,08 0,16 83,22 83,41 84,82 0,05 0,21

0,16 86,27 86,45 85,09 0,16 83,30 83,47 84,84 0,05 0,21

0,16 86,30 86,49 85,13 0,16 83,34 83,49 84,85 0,05 0,21

0,16 86,35 86,50 85,13 0,16 83,41 83,56 84,86 0,05 0,21

0,16 86,46 86,57 85,19 0,16 83,61 83,72 84,88 0,05 0,21

0,16 86,39 86,57 85,19 0,16 83,46 83,64 84,88 0,04 0,21

0,16 86,42 86,58 85,17 0,16 83,46 83,68 84,89 0,05 0,21

0,16 86,39 86,58 85,17 0,16 83,44 83,68 84,92 0,05 0,21

0,16 86,43 86,60 85,21 0,16 83,49 83,74 84,92 0,05 0,21

0,16 86,47 86,63 85,27 0,16 83,57 83,79 84,96 0,04 0,21

0,16 86,52 86,65 85,31 0,16 83,69 83,86 84,99 0,05 0,21

0,16 86,59 86,70 85,36 0,16 83,77 83,92 85,01 0,05 0,21

0,16 86,66 86,72 85,38 0,16 83,83 83,97 85,07 0,04 0,21

0,16 86,54 86,68 85,35 0,16 83,63 83,86 85,05 0,05 0,21

0,16 86,48 86,66 85,34 0,16 83,52 83,81 85,06 0,05 0,21

0,16 86,39 86,61 85,34 0,16 83,39 83,70 85,07 0,04 0,21

0,16 86,29 86,54 85,26 0,16 83,22 83,59 85,05 0,05 0,21

0,16 86,21 86,50 85,22 0,16 83,14 83,56 85,06 0,04 0,21

0,16 86,12 86,43 85,18 0,16 82,97 83,41 85,05 0,05 0,21

0,16 86,06 86,38 85,13 0,16 82,91 83,36 85,05 0,04 0,21

0,16 85,93 86,32 85,11 0,16 82,73 83,22 85,05 0,04 0,21

0,16 85,87 86,25 85,01 0,16 82,68 83,16 85,01 0,04 0,21

0,16 85,89 86,26 84,99 0,16 82,76 83,18 85,00 0,04 0,21

0,16 85,97 86,28 85,03 0,16 82,89 83,23 85,02 0,05 0,21

0,16 85,86 86,23 85,00 0,16 82,69 83,14 85,02 0,05 0,21

0,16 85,83 86,21 85,01 0,16 82,69 83,11 85,02 0,05 0,21

0,16 85,86 86,19 84,99 0,16 82,77 83,10 85,01 0,04 0,21

0,16 85,94 86,21 84,97 0,16 82,86 83,12 85,01 0,05 0,21

0,16 86,01 86,23 85,00 0,16 83,01 83,21 85,04 0,04 0,21

0,16 86,01 86,25 84,99 0,16 82,97 83,16 85,05 0,05 0,21

0,16 85,96 86,22 84,97 0,16 82,88 83,14 85,03 0,05 0,21

0,16 86,02 86,25 85,00 0,16 82,97 83,20 85,03 0,05 0,21

0,16 85,99 86,25 85,01 0,16 82,93 83,19 85,04 0,04 0,21

0,16 86,05 86,27 85,04 0,16 83,00 83,23 85,08 0,04 0,21

0,16 86,09 86,29 85,05 0,16 83,03 83,28 85,07 0,05 0,21

0,16 86,12 86,28 85,06 0,16 83,06 83,28 85,09 0,05 0,21

0,16 86,04 86,27 85,04 0,16 82,92 83,21 85,07 0,05 0,21

0,16 86,09 86,27 85,04 0,16 83,04 83,24 85,08 0,05 0,21

0,16 86,12 86,27 85,07 0,16 83,02 83,21 85,08 0,04 0,21

0,16 86,11 86,29 85,06 0,16 83,03 83,22 85,11 0,05 0,21

0,16 86,17 86,30 85,08 0,16 83,13 83,25 85,13 0,04 0,21

0,16 86,21 86,32 85,12 0,16 83,15 83,27 85,09 0,04 0,21

0,16 86,23 86,32 85,12 0,16 83,13 83,27 85,11 0,04 0,21

0,16 86,20 86,31 85,12 0,16 83,11 83,25 85,14 0,05 0,21

0,16 86,15 86,28 85,13 0,16 83,00 83,19 85,12 0,05 0,21

0,16 86,11 86,28 85,08 0,16 82,95 83,19 85,16 0,04 0,21

0,16 86,12 86,25 85,07 0,16 82,94 83,16 85,11 0,05 0,21

0,16 86,16 86,27 85,07 0,16 83,07 83,20 85,13 0,04 0,21

0,16 86,18 86,27 85,05 0,16 83,10 83,23 85,12 0,04 0,21

0,16 86,13 86,26 85,08 0,16 82,96 83,13 85,13 0,04 0,21

0,16 86,04 86,20 85,03 0,16 82,84 83,10 85,12 0,05 0,21

0,16 85,95 86,16 84,97 0,16 82,72 83,02 85,10 0,04 0,21

0,16 85,88 86,11 84,97 0,16 82,62 82,93 85,14 0,05 0,21

0,16 85,79 86,06 85,00 0,16 82,49 82,85 85,11 0,05 0,21

0,16 85,82 86,07 85,00 0,16 82,57 82,91 85,12 0,04 0,21

0,16 85,76 86,03 84,97 0,16 82,47 82,85 85,07 0,04 0,21

0,16 85,77 86,00 84,91 0,16 82,48 82,82 85,10 0,05 0,21

0,16 85,69 85,97 84,90 0,16 82,39 82,69 85,07 0,04 0,21

0,16 85,63 85,93 84,87 0,16 82,30 82,67 85,05 0,04 0,21

0,16 85,57 85,88 84,87 0,16 82,20 82,59 85,05 0,05 0,21

0,16 85,61 85,88 84,87 0,16 82,31 82,63 85,02 0,04 0,21

0,16 85,72 85,93 84,85 0,16 82,52 82,76 85,04 0,05 0,21

0,16 85,82 85,97 87,09 0,16 82,63 82,79 85,05 0,05 0,21

0,16 85,91 86,02 87,18 0,16 82,82 82,89 85,04 0,04 0,21

0,16 85,90 86,03 87,07 0,16 82,74 82,88 85,05 0,05 0,21

0,16 85,92 86,03 86,94 0,16 82,76 82,90 85,04 0,05 0,21
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0,16 85,99 86,10 86,82 0,16 82,90 82,99 85,05 0,04 0,21

0,16 86,05 86,13 86,73 0,16 82,94 82,98 85,03 0,05 0,21

0,16 86,09 86,13 86,59 0,16 83,02 83,05 85,06 0,05 0,21

0,16 86,10 86,15 86,49 0,16 83,02 83,05 85,02 0,04 0,21

0,16 86,03 86,13 86,42 0,16 82,85 82,96 85,06 0,05 0,21

0,16 86,02 86,09 86,31 0,16 82,83 82,95 85,02 0,05 0,21

0,16 85,97 86,07 86,24 0,16 82,77 82,91 85,05 0,05 0,21

0,16 85,88 86,03 86,15 0,16 82,60 82,83 85,02 0,05 0,21

0,16 85,82 85,99 86,00 0,16 82,53 82,76 85,02 0,05 0,21

0,16 85,65 85,89 85,92 0,16 82,23 82,59 85,00 0,04 0,21

0,16 85,56 85,83 85,79 0,16 82,13 82,51 84,96 0,04 0,21

0,16 85,63 85,84 85,72 0,16 82,25 82,55 84,95 0,04 0,21

0,16 85,70 85,85 85,67 0,16 82,37 82,58 84,94 0,05 0,21

0,16 85,69 85,82 85,60 0,16 82,38 82,52 84,92 0,04 0,21

0,16 85,71 85,85 85,53 0,16 82,47 82,57 84,88 0,05 0,21

0,16 85,82 85,88 85,49 0,16 82,66 82,68 84,90 0,04 0,21

0,16 85,89 85,94 85,48 0,16 82,78 82,72 84,87 0,05 0,21

0,16 85,86 85,94 85,42 0,16 82,68 82,70 84,87 0,04 0,21

0,16 85,91 85,98 85,40 0,16 82,80 82,80 84,88 0,05 0,21

0,16 85,91 85,97 85,34 0,16 82,74 82,73 84,88 0,05 0,21

0,16 85,75 85,89 85,22 0,16 82,44 82,59 84,82 0,05 0,21

0,16 85,67 85,82 85,13 0,16 82,40 82,55 84,78 0,05 0,21

0,16 85,59 85,77 85,07 0,16 82,22 82,41 84,77 0,05 0,21

0,16 85,56 85,77 85,03 0,16 82,24 82,48 84,75 0,05 0,21

0,16 85,70 85,84 85,08 0,16 82,48 82,60 84,78 0,05 0,21

0,16 85,84 85,90 85,09 0,16 82,71 82,74 84,77 0,05 0,21

0,16 86,01 86,00 85,12 0,16 82,98 82,89 84,75 0,05 0,21

0,16 86,17 86,07 85,16 0,16 83,20 83,04 84,77 0,04 0,21

0,16 86,32 86,17 85,20 0,16 83,42 83,20 84,79 0,05 0,21

0,16 86,45 86,25 85,25 0,16 83,58 83,33 84,82 0,05 0,21

0,16 86,59 86,35 85,29 0,16 83,76 83,49 84,83 0,05 0,21

0,16 86,68 86,41 85,34 0,16 83,87 83,59 84,86 0,05 0,21

0,16 86,79 86,49 85,38 0,16 83,99 83,73 84,87 0,05 0,21

0,16 86,88 86,58 85,41 0,16 84,09 83,83 84,89 0,04 0,21

0,16 86,95 86,64 85,47 0,16 84,19 83,93 84,91 0,05 0,21

0,16 87,03 86,68 85,54 0,16 84,23 83,99 84,96 0,05 0,21

0,16 87,11 86,74 85,53 0,16 84,33 84,09 84,97 0,05 0,21

0,16 87,18 86,79 85,59 0,16 84,38 84,16 84,99 0,05 0,21

0,16 87,25 86,88 85,63 0,16 84,45 84,21 85,03 0,05 0,21

0,16 87,29 86,91 85,68 0,16 84,45 84,28 85,05 0,04 0,21

0,16 87,31 86,96 85,72 0,16 84,48 84,33 85,07 0,05 0,21

0,16 87,39 86,99 85,74 0,16 84,58 84,41 85,10 0,05 0,21

0,16 87,41 87,04 85,78 0,16 84,60 84,47 85,14 0,04 0,21

0,16 87,47 87,08 85,84 0,16 84,63 84,52 85,17 0,05 0,21

0,16 87,51 87,13 85,85 0,16 84,69 84,57 85,20 0,05 0,21

0,16 87,54 87,15 85,88 0,16 84,70 84,59 85,20 0,05 0,21

0,16 87,57 87,19 85,92 0,16 84,78 84,66 85,25 0,05 0,21

0,16 87,60 87,23 85,91 0,16 84,76 84,69 85,28 0,05 0,21

0,16 87,63 87,26 85,95 0,16 84,80 84,72 85,30 0,05 0,21

0,16 87,61 87,26 85,94 0,16 84,74 84,73 85,30 0,05 0,21

0,16 87,63 87,30 85,97 0,16 84,74 84,74 85,35 0,05 0,21

0,16 87,63 87,33 85,97 0,16 84,73 84,77 85,35 0,05 0,21

0,16 87,65 87,34 85,99 0,16 84,74 84,79 85,37 0,05 0,21

0,16 87,67 87,36 86,01 0,16 84,78 84,82 85,38 0,04 0,21

0,16 87,65 87,37 85,97 0,16 84,73 84,79 85,39 0,05 0,21

0,16 87,64 87,36 86,01 0,16 84,70 84,80 85,41 0,05 0,21

0,16 87,66 87,42 86,03 0,16 84,73 84,83 85,44 0,05 0,21
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0,16 0,16 89,63 Filter Filter

Face Face

Elapsed DGM 1 DGM 1 DGM 1 DGM 2 DGM 2 DGM 2 Tunnel Velocity Velocity

Time Reading Inlet T Outlet T Reading Inlet T Outlet T Dry Bulb DGM 1 DGM 2

min Cuft/min °F °F Cuft/min °F °F °F Ft/sec Ft/sec

0,00 0,162 86,27 86,28 0,158 83,224 83,410 88,026

1,00 0,161 86,27 86,45 0,158 83,300 83,468 88,759 13,54 13,39

2,00 0,161 86,30 86,49 0,158 83,341 83,494 89,222 13,51 13,39

3,00 0,161 86,35 86,50 0,158 83,411 83,563 89,356 13,50 13,39

4,00 0,162 86,46 86,57 0,158 83,607 83,717 89,550 13,51 13,39

5,00 0,161 86,39 86,57 0,158 83,464 83,636 89,081 13,52 13,39

6,00 0,161 86,42 86,58 0,158 83,459 83,682 89,423 13,52 13,39

7,00 0,161 86,39 86,58 0,158 83,437 83,676 89,603 13,53 13,39

8,00 0,161 86,43 86,60 0,158 83,494 83,744 89,657 13,51 13,39

9,00 0,161 86,47 86,63 0,158 83,570 83,786 89,559 13,50 13,39

10,00 0,162 86,52 86,65 0,158 83,689 83,859 89,800 13,52 13,39

11,00 0,161 86,59 86,70 0,158 83,765 83,924 89,535 13,52 13,38

12,00 0,162 86,66 86,72 0,158 83,831 83,970 89,646 13,52 13,38

13,00 0,162 86,54 86,68 0,158 83,629 83,857 89,613 13,54 13,39

14,00 0,162 86,48 86,66 0,158 83,525 83,810 89,857 13,54 13,39

15,00 0,161 86,39 86,61 0,158 83,387 83,700 89,516 13,51 13,39

16,00 0,161 86,29 86,54 0,158 83,221 83,592 89,485 13,50 13,40

17,00 0,161 86,21 86,50 0,158 83,143 83,557 89,477 13,49 13,40

18,00 0,161 86,12 86,43 0,158 82,970 83,405 89,161 13,50 13,40

19,00 0,161 86,06 86,38 0,158 82,910 83,360 89,251 13,51 13,40

20,00 0,161 85,93 86,32 0,158 82,730 83,219 89,304 13,52 13,41

21,00 0,161 85,87 86,25 0,158 82,681 83,164 88,380 13,53 13,41

22,00 0,161 85,89 86,26 0,158 82,758 83,181 88,103 13,53 13,41

23,00 0,161 85,97 86,28 0,158 82,895 83,232 88,694 13,51 13,40

24,00 0,161 85,86 86,23 0,158 82,690 83,141 88,588 13,51 13,41

25,00 0,161 85,83 86,21 0,158 82,689 83,115 89,081 13,51 13,41

26,00 0,161 85,86 86,19 0,158 82,766 83,101 89,155 13,51 13,41

27,00 0,161 85,94 86,21 0,158 82,860 83,123 89,223 13,53 13,41

28,00 0,162 86,01 86,23 0,158 83,007 83,211 89,324 13,54 13,40

29,00 0,161 86,01 86,25 0,158 82,969 83,157 89,242 13,52 13,40

30,00 0,161 85,96 86,22 0,158 82,878 83,140 88,899 13,51 13,40

31,00 0,161 86,02 86,25 0,158 82,967 83,200 89,116 13,52 13,40

32,00 0,161 85,99 86,25 0,158 82,930 83,185 89,391 13,51 13,40

33,00 0,161 86,05 86,27 0,158 82,999 83,233 89,512 13,51 13,40

34,00 0,161 86,09 86,29 0,158 83,030 83,278 89,632 13,52 13,40

35,00 0,161 86,12 86,28 0,158 83,058 83,277 89,622 13,53 13,40

36,00 0,162 86,04 86,27 0,158 82,923 83,206 89,326 13,54 13,40

37,00 0,161 86,09 86,27 0,158 83,037 83,237 89,432 13,53 13,40

38,00 0,161 86,12 86,27 0,158 83,024 83,213 89,503 13,51 13,40

39,00 0,161 86,11 86,29 0,158 83,028 83,222 89,587 13,52 13,40

40,00 0,161 86,17 86,30 0,158 83,125 83,252 89,618 13,52 13,40

41,00 0,161 86,21 86,32 0,158 83,151 83,274 89,574 13,52 13,40

42,00 0,161 86,23 86,32 0,158 83,130 83,267 89,623 13,52 13,40

43,00 0,162 86,20 86,31 0,158 83,112 83,250 89,681 13,54 13,40

44,00 0,161 86,15 86,28 0,158 82,995 83,194 89,656 13,54 13,40

45,00 0,161 86,11 86,28 0,158 82,948 83,187 89,374 13,52 13,40

46,00 0,161 86,12 86,25 0,158 82,945 83,163 88,874 13,51 13,40

47,00 0,161 86,16 86,27 0,158 83,075 83,198 88,495 13,51 13,40

48,00 0,161 86,18 86,27 0,158 83,096 83,226 88,675 13,50 13,40

49,00 0,161 86,13 86,26 0,158 82,959 83,134 88,457 13,51 13,40

50,00 0,161 86,04 86,20 0,158 82,837 83,101 87,846 13,51 13,40

51,00 0,161 85,95 86,16 0,158 82,717 83,021 87,909 13,52 13,41

52,00 0,161 85,88 86,11 0,158 82,624 82,933 88,210 13,52 13,41

53,00 0,161 85,79 86,06 0,158 82,487 82,855 88,629 13,53 13,41

54,00 0,162 85,82 86,07 0,158 82,572 82,910 88,582 13,54 13,41

55,00 0,162 85,76 86,03 0,158 82,473 82,846 88,262 13,55 13,41

56,00 0,161 85,77 86,00 0,158 82,485 82,825 88,501 13,54 13,41

57,00 0,162 85,69 85,97 0,158 82,388 82,694 88,729 13,55 13,42

58,00 0,162 85,63 85,93 0,158 82,295 82,671 88,862 13,58 13,42

59,00 0,162 85,57 85,88 0,158 82,196 82,594 88,992 13,60 13,42

60,00 0,162 85,61 85,88 0,158 82,310 82,633 89,131 13,58 13,42

61,00 0,162 85,72 85,93 0,158 82,517 82,759 89,147 13,57 13,41

62,00 0,161 85,82 85,97 0,158 82,633 82,788 89,248 13,56 13,41

63,00 0,161 85,91 86,02 0,158 82,817 82,893 89,427 13,54 13,41

64,00 0,162 85,90 86,03 0,158 82,735 82,884 89,317 13,56 13,41

65,00 0,162 85,92 86,03 0,158 82,762 82,904 89,035 13,56 13,41
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66,00 0,162 85,99 86,10 0,158 82,903 82,991 89,307 13,55 13,41

67,00 0,162 86,05 86,13 0,158 82,944 82,982 89,531 13,55 13,41

68,00 0,162 86,09 86,13 0,158 83,019 83,053 89,303 13,56 13,40

69,00 0,161 86,10 86,15 0,158 83,017 83,046 89,279 13,55 13,40

70,00 0,161 86,03 86,13 0,158 82,854 82,957 89,236 13,53 13,41

71,00 0,161 86,02 86,09 0,158 82,829 82,952 89,476 13,54 13,41

72,00 0,162 85,97 86,07 0,158 82,765 82,914 89,570 13,55 13,41

73,00 0,162 85,88 86,03 0,158 82,603 82,830 89,116 13,56 13,41

74,00 0,162 85,82 85,99 0,158 82,531 82,763 89,191 13,57 13,41

75,00 0,162 85,65 85,89 0,158 82,232 82,587 89,379 13,57 13,42

76,00 0,161 85,56 85,83 0,158 82,128 82,506 89,163 13,56 13,42

77,00 0,162 85,63 85,84 0,158 82,253 82,545 89,116 13,55 13,42

78,00 0,162 85,70 85,85 0,158 82,371 82,577 89,257 13,57 13,42

79,00 0,162 85,69 85,82 0,158 82,377 82,521 89,215 13,56 13,42

80,00 0,162 85,71 85,85 0,158 82,473 82,572 89,366 13,56 13,42

81,00 0,162 85,82 85,88 0,158 82,659 82,680 89,202 13,56 13,41

82,00 0,162 85,89 85,94 0,158 82,782 82,722 89,244 13,56 13,41

83,00 0,161 85,86 85,94 0,158 82,683 82,699 89,271 13,56 13,41

84,00 0,161 85,91 85,98 0,158 82,803 82,796 89,682 13,54 13,41

85,00 0,162 85,91 85,97 0,158 82,743 82,729 89,272 13,55 13,41

86,00 0,162 85,75 85,89 0,158 82,444 82,590 88,690 13,56 13,42

87,00 0,162 85,67 85,82 0,158 82,398 82,555 89,113 13,56 13,42

88,00 0,162 85,59 85,77 0,158 82,217 82,415 89,221 13,57 13,42

89,00 0,161 85,56 85,77 0,158 82,245 82,477 89,348 13,56 13,42

90,00 0,162 85,70 85,84 0,158 82,484 82,600 89,386 13,55 13,42

91,00 0,162 85,84 85,90 0,158 82,709 82,737 89,624 13,56 13,41

92,00 0,162 86,01 86,00 0,158 82,978 82,891 89,833 13,54 13,41

93,00 0,162 86,17 86,07 0,158 83,199 83,037 90,020 13,54 13,40

94,00 0,162 86,32 86,17 0,158 83,424 83,200 90,165 13,54 13,40

95,00 0,162 86,45 86,25 0,158 83,576 83,328 90,371 13,56 13,39

96,00 0,162 86,59 86,35 0,158 83,757 83,490 90,496 13,58 13,39

97,00 0,162 86,68 86,41 0,158 83,870 83,587 90,573 13,59 13,39

98,00 0,162 86,79 86,49 0,158 83,985 83,728 90,692 13,58 13,38

99,00 0,162 86,88 86,58 0,158 84,095 83,831 90,795 13,56 13,38

100,00 0,162 86,95 86,64 0,158 84,186 83,927 90,796 13,57 13,38

101,00 0,162 87,03 86,68 0,158 84,234 83,987 90,807 13,56 13,38

102,00 0,162 87,11 86,74 0,158 84,328 84,090 90,881 13,57 13,37

103,00 0,162 87,18 86,79 0,158 84,385 84,158 91,011 13,58 13,37

104,00 0,162 87,25 86,88 0,158 84,454 84,214 90,953 13,57 13,37

105,00 0,162 87,29 86,91 0,158 84,451 84,280 91,161 13,57 13,37

106,00 0,162 87,31 86,96 0,158 84,479 84,333 91,189 13,58 13,37

107,00 0,162 87,39 86,99 0,158 84,576 84,409 91,165 13,58 13,37

108,00 0,162 87,41 87,04 0,158 84,596 84,466 91,241 13,58 13,36

109,00 0,162 87,47 87,08 0,158 84,628 84,518 91,194 13,58 13,36

110,00 0,163 87,51 87,13 0,158 84,695 84,573 91,157 13,59 13,36

111,00 0,163 87,54 87,15 0,158 84,705 84,594 91,284 13,61 13,36

112,00 0,163 87,57 87,19 0,158 84,778 84,661 91,269 13,61 13,36

113,00 0,162 87,60 87,23 0,158 84,762 84,690 91,283 13,59 13,36

114,00 0,163 87,63 87,26 0,158 84,800 84,722 91,262 13,58 13,36

115,00 0,163 87,61 87,26 0,158 84,743 84,726 91,398 13,60 13,36

116,00 0,163 87,63 87,30 0,158 84,735 84,739 91,382 13,60 13,36

117,00 0,163 87,63 87,33 0,158 84,733 84,768 91,389 13,60 13,36

118,00 0,163 87,65 87,34 0,158 84,741 84,786 91,327 13,61 13,36

119,00 0,163 87,67 87,36 0,158 84,777 84,817 91,402 13,63 13,36

120,00 0,163 87,65 87,37 0,158 84,726 84,791 91,336 13,63 13,36

121,00 0,163 87,64 87,36 0,158 84,696 84,804 91,417 13,62 13,36

122,00 0,163 87,66 87,42 0,158 84,732 84,825 91,465 13,62 13,36
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Average Average Average Average

14,27 Inlet + Inlet + 0,213

Outlet Outlet Average Average #1 #2

Delta-P Tunnel Temp. Temp. 100,04 99,67 System 1 System 2 SQRT

(in. H2O) Velocity Meter 1 Meter 2 Vol.Std. Vol.Std.  Delta-P

Tunnel PR1 PR2 Time

in. H2O Ft/Sec Deg. R Deg. R % % (ft3) (ft3) min (in H2O)2

0,046 14,399 546,3 543,3   0,157 0,155 0 0,2152158

0,046 14,412 546,4 543,4 98,71 98,49 0,157 0,155 1 0,2152617

0,045 14,259 546,4 543,4 99,60 99,63 0,157 0,155 2 0,2128912

0,047 14,530 546,4 543,5 97,81 97,79 0,157 0,155 3 0,2169044

0,046 14,368 546,5 543,7 99,18 98,90 0,157 0,155 4 0,2144512

0,045 14,178 546,5 543,6 100,29 100,16 0,157 0,155 5 0,2116966

0,047 14,531 546,5 543,6 98,02 97,78 0,157 0,155 6 0,2169046

0,047 14,533 546,5 543,6 98,04 97,80 0,157 0,155 7 0,2169045

0,046 14,376 546,5 543,6 98,88 98,87 0,157 0,155 8 0,2145528

0,044 14,071 546,6 543,7 101,13 100,99 0,157 0,155 9 0,2100096

0,045 14,235 546,6 543,8 100,16 99,85 0,157 0,155 10 0,2124136

0,046 14,311 546,6 543,8 99,44 99,25 0,157 0,155 11 0,213605

0,044 14,072 546,7 543,9 101,27 100,95 0,157 0,155 12 0,2100124

0,046 14,376 546,6 543,7 99,25 98,83 0,157 0,155 13 0,2145556

0,045 14,268 546,6 543,7 99,94 99,64 0,157 0,155 14 0,2128912

0,044 14,070 546,5 543,5 101,00 101,00 0,157 0,155 15 0,2100121

0,047 14,453 546,4 543,4 98,36 98,34 0,157 0,155 16 0,2157317

0,045 14,183 546,4 543,3 100,14 100,23 0,157 0,155 17 0,2116972

0,046 14,370 546,3 543,2 98,89 98,89 0,157 0,155 18 0,2145531

0,043 13,953 546,2 543,1 101,91 101,87 0,157 0,155 19 0,2083135

0,045 14,148 546,1 543,0 100,67 100,51 0,157 0,156 20 0,2112158

0,045 14,136 546,1 542,9 100,60 100,43 0,157 0,156 21 0,2112159

0,045 14,133 546,1 543,0 100,53 100,40 0,157 0,156 22 0,2112157

0,045 14,253 546,1 543,1 99,53 99,64 0,157 0,155 23 0,212891

0,045 14,219 546,0 542,9 100,00 99,89 0,157 0,156 24 0,2124131

0,045 14,258 546,0 542,9 99,64 99,71 0,157 0,156 25 0,2128911

0,043 13,919 546,0 542,9 102,19 102,14 0,157 0,156 26 0,2078263

0,045 14,227 546,1 543,0 100,17 99,93 0,157 0,155 27 0,2124113

0,044 14,116 546,1 543,1 101,01 100,71 0,157 0,155 28 0,2107351

0,046 14,371 546,1 543,1 98,87 98,92 0,157 0,155 29 0,214552

0,046 14,303 546,1 543,0 99,45 99,34 0,157 0,155 30 0,2136039

0,045 14,226 546,1 543,1 99,96 99,90 0,157 0,155 31 0,2124134

0,045 14,182 546,1 543,1 100,26 100,27 0,157 0,155 32 0,2116958

0,045 14,151 546,2 543,1 100,62 100,50 0,157 0,155 33 0,2112152

0,046 14,376 546,2 543,2 99,11 98,94 0,157 0,155 34 0,2145522

0,046 14,312 546,2 543,2 99,61 99,38 0,157 0,155 35 0,213604

0,045 14,261 546,2 543,1 100,04 99,70 0,157 0,155 36 0,2128905

0,046 14,310 546,2 543,1 99,41 99,36 0,157 0,155 37 0,2136036

0,045 14,151 546,2 543,1 100,60 100,50 0,157 0,155 38 0,2112151

0,045 14,232 546,2 543,1 100,04 99,94 0,157 0,155 39 0,2124125

0,045 14,184 546,2 543,2 100,44 100,27 0,157 0,155 40 0,2116953

0,045 14,184 546,3 543,2 100,31 100,26 0,157 0,155 41 0,2116956

0,044 14,074 546,3 543,2 101,22 101,05 0,157 0,155 42 0,2100451

0,046 14,377 546,3 543,2 99,35 98,94 0,157 0,155 43 0,2145523

0,045 14,246 546,2 543,1 100,03 99,86 0,157 0,155 44 0,2125999

0,045 14,149 546,2 543,1 100,53 100,49 0,157 0,155 45 0,2112145

0,046 14,413 546,2 543,1 98,66 98,56 0,157 0,155 46 0,2152594

0,045 14,170 546,2 543,1 100,11 100,17 0,157 0,155 47 0,2116952

0,044 14,060 546,2 543,2 101,01 100,99 0,157 0,155 48 0,2100112

0,045 14,137 546,2 543,0 100,41 100,41 0,157 0,155 49 0,2112146

0,045 14,209 546,1 543,0 99,92 99,81 0,157 0,155 50 0,2124123

0,044 14,098 546,1 542,9 100,66 100,62 0,157 0,156 51 0,2107345

0,045 14,246 546,0 542,8 99,75 99,65 0,157 0,156 52 0,2128899

0,045 14,238 545,9 542,7 99,95 99,81 0,157 0,156 53 0,212684

0,045 14,171 545,9 542,7 100,52 100,25 0,157 0,156 54 0,2116949

0,045 14,167 545,9 542,7 100,51 100,24 0,157 0,156 55 0,2116951

0,045 14,218 545,9 542,7 100,09 99,92 0,157 0,156 56 0,2124124

0,044 14,060 545,8 542,5 101,49 101,11 0,157 0,156 57 0,2100105

0,044 14,110 545,8 542,5 101,34 100,78 0,158 0,156 58 0,2107338

0,046 14,297 545,7 542,4 100,05 99,51 0,158 0,156 59 0,2134962

0,045 14,178 545,7 542,5 100,73 100,35 0,158 0,156 60 0,2116954

0,045 14,226 545,8 542,6 100,40 99,99 0,157 0,156 61 0,2124121

0,045 14,228 545,9 542,7 100,20 99,98 0,157 0,156 62 0,2124121

0,045 14,150 546,0 542,9 100,76 100,54 0,157 0,156 63 0,2112145

0,046 14,372 546,0 542,8 99,42 98,97 0,157 0,156 64 0,2145513

0,045 14,257 546,0 542,8 100,00 99,72 0,157 0,156 65 0,2128895

Proportional Rates

Data 2015-09-03  CSAB415 PI_20112 run4 cat1 Page 7
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Particulates Calculations

0,045 14,148 546,0 542,9 100,90 100,51 0,157 0,156 66 0,211214

0,045 14,263 546,1 543,0 100,01 99,74 0,157 0,155 67 0,2128895

0,045 14,260 546,1 543,0 100,21 99,70 0,157 0,155 68 0,2128898

0,045 14,148 546,1 543,0 100,66 100,49 0,157 0,155 69 0,211214

0,046 14,371 546,1 542,9 99,16 98,95 0,157 0,156 70 0,2145516

0,047 14,453 546,1 542,9 98,64 98,43 0,157 0,156 71 0,2157321

0,046 14,375 546,0 542,8 99,32 98,99 0,157 0,156 72 0,2145513

0,047 14,495 546,0 542,7 98,48 98,11 0,157 0,156 73 0,2164351

0,045 14,218 545,9 542,6 100,42 100,05 0,157 0,156 74 0,2122842

0,045 14,181 545,8 542,4 100,81 100,39 0,157 0,156 75 0,2116952

0,045 14,179 545,7 542,3 100,56 100,38 0,157 0,156 76 0,2117062

0,045 14,146 545,7 542,4 100,89 100,59 0,157 0,156 77 0,2112157

0,046 14,308 545,8 542,5 99,89 99,47 0,157 0,156 78 0,2136029

0,045 14,179 545,8 542,4 100,57 100,37 0,157 0,156 79 0,2116943

0,046 14,372 545,8 542,5 99,39 99,03 0,157 0,156 80 0,2145511

0,045 14,147 545,9 542,7 100,81 100,55 0,157 0,156 81 0,2112162

0,046 14,371 545,9 542,8 99,46 98,98 0,157 0,156 82 0,2145509

0,044 14,116 545,9 542,7 100,99 100,78 0,157 0,156 83 0,2107336

0,046 14,394 545,9 542,8 99,09 98,88 0,157 0,156 84 0,214817

0,045 14,260 545,9 542,7 100,13 99,75 0,157 0,156 85 0,2128895

0,045 14,220 545,8 542,5 100,21 99,96 0,157 0,156 86 0,2124118

0,047 14,448 545,7 542,5 98,84 98,47 0,157 0,156 87 0,2157303

0,045 14,259 545,7 542,3 100,18 99,82 0,157 0,156 88 0,2128891

0,045 14,261 545,7 542,4 100,01 99,83 0,157 0,156 89 0,2128887

0,046 14,309 545,8 542,5 99,82 99,46 0,157 0,156 90 0,213603

0,046 14,312 545,9 542,7 99,70 99,45 0,157 0,156 91 0,2136027

0,045 14,267 546,0 542,9 100,03 99,77 0,157 0,156 92 0,2128889

0,045 14,157 546,1 543,1 100,81 100,54 0,157 0,155 93 0,211214

0,045 14,272 546,2 543,3 100,11 99,72 0,157 0,155 94 0,2128895

0,046 14,433 546,4 543,5 99,21 98,62 0,157 0,155 95 0,2152587

0,046 14,324 546,5 543,6 100,05 99,36 0,158 0,155 96 0,2136034

0,046 14,325 546,5 543,7 100,20 99,35 0,158 0,155 97 0,2136029

0,046 14,437 546,6 543,9 99,13 98,57 0,158 0,155 98 0,2152587

0,045 14,200 546,7 544,0 100,83 100,22 0,157 0,155 99 0,2116949

0,046 14,328 546,8 544,1 99,98 99,31 0,157 0,155 100 0,2136035

0,047 14,470 546,9 544,1 98,92 98,32 0,157 0,155 101 0,2157305

0,045 14,281 546,9 544,2 100,36 99,62 0,157 0,155 102 0,2128894

0,045 14,250 547,0 544,3 100,64 99,84 0,157 0,155 103 0,2124125

0,045 14,241 547,1 544,3 100,61 99,88 0,157 0,155 104 0,2122845

0,045 14,172 547,1 544,4 101,20 100,40 0,157 0,155 105 0,2112144

0,046 14,333 547,1 544,4 100,11 99,28 0,158 0,155 106 0,2136037

0,046 14,338 547,2 544,5 100,07 99,22 0,158 0,155 107 0,2136862

0,044 14,141 547,2 544,5 101,42 100,60 0,158 0,155 108 0,2107382

0,046 14,333 547,3 544,6 100,08 99,24 0,157 0,155 109 0,2136035

0,046 14,396 547,3 544,6 99,79 98,79 0,158 0,155 110 0,2145515

0,046 14,445 547,3 544,6 99,55 98,47 0,158 0,155 111 0,2152593

0,047 14,476 547,4 544,7 99,26 98,24 0,158 0,155 112 0,2157307

0,047 14,524 547,4 544,7 98,80 97,92 0,158 0,155 113 0,2164355

0,047 14,476 547,4 544,8 99,18 98,24 0,158 0,155 114 0,2157305

0,046 14,447 547,4 544,7 99,58 98,47 0,158 0,155 115 0,2152596

0,047 14,556 547,5 544,7 98,71 97,72 0,158 0,155 116 0,2169002

0,046 14,453 547,5 544,8 99,46 98,42 0,158 0,155 117 0,2153578

0,045 14,255 547,5 544,8 100,95 99,77 0,158 0,155 118 0,2124124

0,045 14,180 547,5 544,8 101,66 100,31 0,158 0,155 119 0,2112806

0,045 14,287 547,5 544,8 100,77 99,55 0,158 0,155 120 0,2128906

0,045 14,288 547,5 544,8 100,72 99,56 0,158 0,155 121 0,21289

0,045 14,256 547,5 544,8 101,01 99,78 0,158 0,155 122 0,2124125

Data 2015-09-03  CSAB415 PI_20112 run4 cat1 Page 8
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CSA B415.1 OE Calculations

Manufacturer: MESY

Model: Autopellet air

Run: 4

Project #: PI-20112

  Test Duration: 122 min

HHV LHV

Eff 90,55% 96,82%

Comb Eff 99,50% 99,50% Ultimate CO2

HT Eff 91,00% 97,31% CO2-ult 20,28

Output 31 973 kJ/h F0

Burn Rate 1,75 kg/h 1,028
Grams CO 5 g

Input 35 312 kJ/h

MC wet 5,57

Data 2015-09-03  CSAB415 PI_20112 run4 cat1 Page 1590



CSA B415.1 OE Calculations

Overall Heating Efficiency: 90,55% 29,88

     Combustion Efficiency: 99,50% 443,48 %HC

  Heat Transfer Efficiency: 91,00% 12,74 0,8

    Heat Output: 30 330 Btu/h 31 973 kJ/h

     Heat Input: 33 497 Btu/h 35 312 kJ/h

2

  Burn Duration: 2,03 h

      Burn Rate: 3,85 lb/h 1,747 kg/h

     Stack Temp: 122,2 Deg. F 50,1 Deg. C

Air Fuel Ratio (A/F)

Dry Molecular Weight (Md)

Dry Moles Exhaust Gas (Nr):

Air Fuel Ratio (A/F)

Data 2015-09-03  CSAB415 PI_20112 run4 cat1 Page 2591



Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
Section 5 

 

Sampling Procedures and Test Results 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 

INTRODUCTION 

 

Maine Energy System retained Polytests services to perform CSA B415.1-10 certification testing 

on the AutoPellet Air furnace.  The AutoPellet Air furnace is a non-catalytic, thermostatically 

controlled indoor central heating appliance.  The firebox and heat exchanger are constructed 

primarily of mild steel.  The burner plate and secondary combustion tube (flame tube) are made 

of stainless steel.   The unit’s enclosure is painted steel and the furnace is vented through a 6-

inch diameter flue collar located in the bottom of the unit. (Example)   

 

The testing was performed at Polytests services testing facility in St-Jean-sur-Richelieu.  The 

unit was received in good condition and assigned and labeled with Polytests Services ID # 

QI_20137. Polytests Services representative Danick Power and Maxime Martin conducted the 

certification testing and completed all testing by 2015-09-03.   

 

The AutoPelletAir furnace was tested in accordance with CSA B415.1-10 as a central indoor 

heating appliance.  Particulate emissions were measured using an ASTM E2515 sampling train 

consisting of two filters (front and back).  The weighted average emissions of the four test runs 

included in the results indicate a particulate emission rate of 0.026 grams per Megajoule. Test 

runs were conducted in each of four burn rate categories (below 35% of maximum, 35%-53% of 

maximum, 53%-76% of maximum and maximum).  Emissions for each of their individual test 

runs did not exceed the cap.  Results shown in the following tables reflect results calculated 

using CSA B415.1-10.  

 

Delivered output calculations and reports are redacted from this report due to the volume of the 

data. Each data point was logged every 60 seconds and a complete output calculation was 

performed automatically upon each data logging event. The complete data and calculations are 

available on file, and this report includes the average output result for each run as well as a 

calculation verification sheet. 

 

This report is organized in accordance with the EPA-recommended outline and is summarized in 

the Table of Contents immediately preceding this report.  The results in this report are limited to 

the item submitted.   
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 
 

Table 1.1 – Particulate Emissions 
 

Run  
Burn Rate 
(kg/hr dry) 

Delivered Heat 
Output Rate 

(Btu/hr) 

Emissions 
Rate 
(g/hr) 

Emissions 
Rate 

(Lb/MMbtu 
output) 

Percent of 
Maximum 

Output 
(%) 

1 5.63 92 178 1.79 0.0424 100 

2 3.63 61 716 0.99 0.035 67 

3 2.70 45 529 0.87 0.0416 49 

4 1.75 29 509 1.64 0.122 32 

 
 
                                                                              

Table 1.2 – Heat Output & Efficiency 
 

Run  

 

Delivered Heat 
Output Rate 

(Btu/hr) 
Heat Input Rate 

(Btu/hr) 

Delivered 
Efficiency 

(%) 

Overall 
Efficiency 

(LHV) 
(%) 

Overall 
Heat 

Output 
(Btu/hr) 

1 92 178 109 390 86.2 93.77 95 920 

2 61 716 69 589 89.5 99.5 62 239 

3 45 529 51 711 88.8 96.22 46 529 

4 29 509 33 497 88.9 96.82 30 330 

  
 
 

Table 1.3 – Test Facility Conditions 
 

Run 

Room Temperature 
(°F) 

Barometric Pressure 
(in Hg) 

Air Velocity 
(ft/min) 

Before After Before After Before After 

1 81  87  30,03 30,03 20 19 

2 76  86  30,00 29,94 18 19 

3 77  84  29,91 29,97 22 20 

4 84  86  29,97 29,83 21 19 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 
 
 

Table 1.4.1 – Fuel Measurement and Crib Description Summary – PRETEST 
 

Run 
Pretest Fuel Weight 

(Starting weight in lbs) 
Pretest Moisture 

(Dry basis - %) 
Coal Bed Weight 

(lbs) 

1 na 5.9 Na 

2 na 5.9 Na 

3 na 5.9 Na 

4 na 5.9 Na 

 
 
 

 
Table 1.4.2 – Fuel Measurement and Crib Description Summary – TEST 

 

Run 

Test Fuel 
Wet Basis 

(lbs) 

Firebox 
Volume 

(ft3) 

Fuel Loading 
Density Wet Basis 

(lbs/ft3) 

Fuel Moisture 
Content Dry 

(%) 

Piece 
Length 

(in) 
2x4s 
Used 

4x4s 
Used 

1 26.50 Na Na 5.9 Na Na Na 

2 17.65 Na Na 5.9 Na Na Na 

3 13.11 Na Na 5.9 Na Na Na 

4 8.29 Na Na 5.9 Na Na Na 

 
 
 
 
 

Table 1.5 - Dilution Tunnel Gas Measurements and Sampling Data Summary 
 

Run 
Length of Test 

(min) 

Average Dilution Tunnel Gas Measurements 

Velocity 
(ft/sec) 

Flow Rate 
(dscf/min) 

Temperature 
(°F) 

1 121 14.96 288 105 

2 125 14.61 288 90.98 

3 125 14.61 290 86.15 

4 122 14.27 281 89.63 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 
 

Table 1.6 – Pretest Configuration 
 

Run  Output Target Fuel Added Fuel Removed Time (min) 

1 Maximum Na Na Na 

2 65% of maximum Na Na Na 

3 45% of maximum Na Na Na 

4 30% of maximum Na Na Na 

 
 

 

 
Table 1.7 – Run Data 

 

 
 

Run 

Average Dry 
Burn Rate 

(kg/hr) 

Initial (Induced) 
Draft 
(H2O) 

Output Target 
 

 
Run Time 

(min) 

1 5.63 0.03 Maximum 121 

2 3.63 0.03 65% of maximum 125 

3 2.70 0.03 45% of maximum 125 

4 1.75 0.03 30% of maximum 122 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 
Table 1.8 – Test Configurations 

 

Run  Combustion Air 

1 

Draft: min 15 Pa recommended. 
Fuel: pellet 
Primary Air: 50% 
Secondary: mechanical depending on the Primary Air   
Tertiary: --- 
Auger speed: 14,4 sec ON and 8 sec OFF 
Convection Fan: fixed at 100% 

Target: 
Maximum 

2 

Draft: min 20 Pa recommended. 
Fuel: pellet 
Primary Air: 18% 
Secondary: mechanical depending on the Primary Air  
Tertiary: --- 
Auger speed: 5 sec ON and 8 sec OFF 
Convection Fan: fixed at 100% 

Target: 65% 

3 

Draft: min 20 Pa recommended. 
Fuel: pellet 
Primary Air: 11% 
Secondary: mechanical depending on the Primary Air 
Tertiary: --- 
Auger speed: 3 sec ON and 8 sec OFF 
Convection Fan: fixed at 80% 

Target: 45% 

4 

Draft: min 25 Pa recommended. 
Fuel: pellet 
Primary Air: 10% 
Secondary: mechanical depending on the Primary Air 
Tertiary: --- 
Auger speed: 1,4 sec ON and 8 sec OFF  
Convection Fan: fixed at 70% 

Target: 30% 
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Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

Table 1.9 – Particulate Emissions (First Hour) 
 

Run 

ASTM E2515 

Emissions – First Hour 
(g/hr) 

1 1.74 

2 1.07 

3 0.90 

4 1.74 

 

 
 

 

Table 1.10 – CO emission 
 

Run 

CSA B415.1 

CO emission 

Gr/hr 

1 4.35 

2 0 

3 0 

4 2.6 

average 1.73 

 

 

  

598



Model: AutoPelletAir 

Maine Energy System 

8 Airport Road, Bethel, Maine 04217, USA 

 

 

 

 

TEST RESULTS AND DISCUSSION 
 

A total of four test runs were performed on the AutPellet air furnace.  Five runs test runs were 

conducted in the following categories and included in the weighted average emission level 

results: one below 35%, one in the 35% to 53% category; one in the 53% to 76% category; and 

one at maximum.  

   

The arithmetic particulate emission rate was measured to be 0.026 g/MJ or (0.06 Lb/MMbtu 

output) as calculated using CSA B415.1-10.  

 

The proportionality results for all five test runs were acceptable.  Quality check results for each 

test run are presented in Section 2 of this report. 

 

The overall thermal efficiency was measured to be 89.42 % and the delivered heat efficiency was 

measured to be 88.35%.
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