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INTRODUCTION

Heatmor retained OMNI-Test Laboratories, Inc. (OMNI) to perform certification emissions
testing on the 200X boiler using the EPA Method 28-WHH Test Standard.  The 200X furnace
meets EPA’s WHH Program Phase II emissions level of 0.32 lbs/mmbtu heat output.  The 200X
furnace qualifies for year-round use.

Weighting Emissions (lb/mmbtu output)
Heating Season 0.29
Year-Round Use 0.30

The testing was performed at OMNI’s testing facility in Portland, Oregon.  The unit was received
in good condition and logged in on September 22, 2014, then assigned and labeled with OMNI
ID #1997 OMNI representatives Aaron Kravitz and Jeremy Clark conducted the certification
testing and completed all testing by October 6, 2014.

The unit was conditioned by operating it at a Category II heat draw rate for over 10 hours. Flue
gas temperature data was recorded in accordance with the method.

The testing method used is composed of three distinct aspects:
 Dilution Tunnel: Method 5G-3/ASTM E 2515-07.
 Efficiency: Uses entering and exiting water temperature differences along with measured

flow rate to determine useful heat output.
 Operation: The appliance is brought to operating temperature before adding the test fuel

charge, providing for a hot-to-hot test cycle with measurements taken under constant heat
draw conditions within pre-determined ranges.  There is no attempt to modulate heat
demand to simulate an indoor thermostat cycling on and off in response to changes in the
indoor environment.

Four test categories are used within the “Operation” scope:
 Category I: Heat Output 15% Or Less of Manufacturer’s Rated Heat Output Capacity
 Category II: Heat Output 16 To 24% of Manufacturer’s Rated Heat Output Capacity
 Category III: Heat Output 25 To 50% of Manufacturer’s Rated Heat Output Capacity
 Category IV: Manufacturer’s Rated Heat Output Capacity

This test report shall not be reproduced, except in full, without written approval from OMNI.
The test results presented herein apply only to the specific appliance tested.
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APPLIANCE DESCRIPTION

The 200X is a wood fired outdoor hydronic heater. It is designed to heat and circulate water in a
closed loop, supplying energy to an existing system. Its heavy gauge stainless steel structure
consists of a large, roughly rectangular firebox surrounded by a water jacket with an integrated
heat exchanger. The unit is well insulated and protected by an outer sheet metal skin designed for
outdoor installation.

Combustion air is regulated by a blower, and flue gasses are routed through the heat exchanger
and exit through an 8” flue opening at the top of the unit. The 200X responds to heat demand by
cycling the combustion blower on and off depending on water temperature. The temperature set
point is user adjustable.

Other features of the 200X include:
- Overtemperature protection
- Atmospheric pressure vent for water circuit
- Firebox spacers to reduce fuel contact with firebox walls
- Bladder system to reduce water loss
- Large water-cooled firebox door
- Insulated outer door

The firebox of the 200X is approximately 25” deep, 31” wide, and 27” high. Firebox intrusions
including spacer bars and air supply box shrouds reduce usable firebox volume considerably.
This volume is 9.5 ft3.  The dry weight of the unit is 2,752 lb and the approximate capacity of the
water jacket is 260 gallons.
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Run 2  Fuel Run 2  Newly Loaded Boiler

Run 3  Fuel Run 3  Newly Loaded Boiler
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QUALITY ASSURANCE/QUALITY CONTROL

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 200X at
Heatmor 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.

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

Hydronic Heating Appliances - Test Method 28 WHH
Results

Manufacturer: Heatmor Equipment Numbers: 23, 131, 343
Model: 200X

Tracking No.: 1997
Project No.: 0275WB011E

Run #: 2
Date: 9/29/14

TRAIN 1
Sample Component Reagent Filter, Probe Weights

or Dish # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch Filter B225 119.8 113.2 6.6
  B.  Rear filter catch Filter B226 110.0 108.7 1.3
  C.  Probe catch* Probe OES 4 114144.7 114144.9 0.0
  D.  Filter seals catch* Seals R181 4102.3 4101.3 1.0

Total Particulate, mg: 8.9

TRAIN 2
Sample Component Reagent Filter, Probe Weights

or Dish # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch Filter B227/B230 235.3 228.2 7.1
  B.  Rear filter catch Filter B228 113.1 111.9 1.2
  C.  Probe catch* Probe 6 115346.3 115346.8 0.0
  D.  Filter seals catch* Seals R182 3410.9 3410.0 0.9

Total Particulate, mg: 9.2

AMBIENT
Sample Component Reagent Filter # or Weights

Probe # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch* Filter B229 108.9 108.4 0.5

Total Particulate, mg: 0.5
*Any particulate catch that results in a negative number, is assumed to be zero

  Component   Equations:
  A.  Front filter catch   Final (mg) - Tare (mg) = Particulate, mg
  B.  Rear filter catch   Final (mg) - Tare (mg) = Particulate, mg
  C.  Probe catch   Final (mg) - Tare (mg) = Particulate, mg

Analyst: Date:

Document Control No. P-SSAH-0011, Effective Date: 11/8/2012 Page 1 of 1 200X OWHH Spreadsheet for report
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OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Results

Manufacturer:  Heatmor Equipment Numbers:  23, 131, 343
Model:  200X

Tracking No.:  1997
Project No.:  0275WB011E

Run #:  6
Date:  10/2/14

TRAIN 1
Sample Component Reagent Filter, Probe Weights

or Dish # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch Filter B246, B251 232.1 222.1 10.0
  B.  Rear filter catch Filter B247, B252 228.2 225.6 2.6
  C.  Probe catch* Probe 7 114982.1 114981.6 0.5
  D.  Filter seals catch* Seals R185 3557.5 3556.4 1.1

Total Particulate, mg: 14.2

TRAIN 2
Sample Component Reagent Filter, Probe Weights

or Dish # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch Filter B248 118.3 108.5 9.8
  B.  Rear filter catch Filter B249 112.6 113.4 -0.8
  C.  Probe catch* Probe 67 122965.0 122964.3 0.7
  D.  Filter seals catch* Seals R190 3544.1 3541.0 3.1

Total Particulate, mg: 12.8

AMBIENT
Sample Component Reagent Filter # or Weights

Probe # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch* Filter B250 112.9 112.3 0.6

Total Particulate, mg: 0.6
*Any particulate catch that results in a negative number, is assumed to be zero

  Component   Equations:
  A.  Front filter catch   Final (mg) - Tare (mg) = Particulate, mg
  B.  Rear filter catch   Final (mg) - Tare (mg) = Particulate, mg
  C.  Probe catch   Final (mg) - Tare (mg) = Particulate, mg

Analyst:  Date:  

Document Control No. P-SSAH-0011, Effective Date: 11/8/2012 Page 1 of 1 200X OWHH Spreadsheet for report
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OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Results

Manufacturer: Heatmor Equipment Numbers: 23, 131, 343
Model: 200X

Tracking No.: 1997
Project No.: 0275WB011E

Run #: 7
Date: 10/3/14

TRAIN 1
Sample Component Reagent Filter, Probe Weights

or Dish # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch Filter B253 128.7 112.4 16.3
  B.  Rear filter catch Filter B254 108.0 108.8 -0.8
  C.  Probe catch* Probe 36 114877.4 114877.2 0.2
  D.  Filter seals catch* Seals R191 3374.8 3372.8 2.0

Total Particulate, mg: 17.7

TRAIN 2
Sample Component Reagent Filter, Probe Weights

or Dish # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch Filter B255 126.4 113.4 13.0
  B.  Rear filter catch Filter B256 114.0 112.5 1.5
  C.  Probe catch* Probe 59 122935.2 122935.0 0.2
  D.  Filter seals catch* Seals R192 3318.3 3316.9 1.4

Total Particulate, mg: 16.1

AMBIENT
Sample Component Reagent Filter # or Weights

Probe # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch* Filter B257 109.5 108.0 1.5

Total Particulate, mg: 1.5
*Any particulate catch that results in a negative number, is assumed to be zero

  Component   Equations:
  A.  Front filter catch   Final (mg) - Tare (mg) = Particulate, mg
  B.  Rear filter catch   Final (mg) - Tare (mg) = Particulate, mg
  C.  Probe catch   Final (mg) - Tare (mg) = Particulate, mg

Analyst: Date:

Document Control No. P-SSAH-0011, Effective Date: 11/8/2012 Page 1 of 1 200X OWHH Spreadsheet for report
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OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Results

Manufacturer: Heatmor Equipment Numbers: 23, 131, 343
Model: 200X

Tracking No.: 1997
Project No.: 0275WB011E

Run #: 8
Date: 10/6/14

TRAIN 1
Sample Component Reagent Filter, Probe Weights

or Dish # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch Filter B258/B263 227.2 216.6 10.6
  B.  Rear filter catch Filter B259 113.9 112.4 1.5
  C.  Probe catch* Probe 1 114732.7 114731.5 1.2
  D.  Filter seals catch* Seals R193 3460.0 3458.1 1.9

Total Particulate, mg: 15.2

TRAIN 2
Sample Component Reagent Filter, Probe Weights

or Dish # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch Filter B260/B264 232.6 222.1 10.5
  B.  Rear filter catch Filter B261 110.3 108.6 1.7
  C.  Probe catch* Probe 23 114077.2 114076.5 0.7
  D.  Filter seals catch* Seals R194 4116.9 4115.6 1.3

Total Particulate, mg: 14.2

AMBIENT
Sample Component Reagent Filter # or Weights

Probe # Final, mg Tare, mg Particulate, mg
  A.  Front filter catch* Filter B262 114.6 113.6 1.0

Total Particulate, mg: 1.0
*Any particulate catch that results in a negative number, is assumed to be zero

  Component   Equations:
  A.  Front filter catch   Final (mg) - Tare (mg) = Particulate, mg
  B.  Rear filter catch   Final (mg) - Tare (mg) = Particulate, mg
  C.  Probe catch   Final (mg) - Tare (mg) = Particulate, mg

Analyst: Date:

Document Control No. P-SSAH-0011, Effective Date: 11/8/2012 Page 1 of 1 200X OWHH Spreadsheet for report
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Calibrations

ID # Equipment Name/Description Attachment Type

1 GAS METER, REFERENCE STD - Rockwell International Calibration Certificate

23 Balance, Analytical - Mettler Instrument Calibration Certificate

131 Weight Standard, 500 mg - Ohaus Calibration Certificate

132 Weight Standard,  10 lb. - WeightMaker Calibration Log

209 Barometer - Princo Manual Cover

296-T55 DeWalt 16' Tape Measure Calibration Log

340 Moisture Meter - Delmhorst None*

343 Hygrometer/Thermometer, Digital - Omega Calibration Log

353 Scale, Platform - MTW Calibration Certificate

356 Scale, Pro-Dec (5000 lbs.) - Avery Weigh-Tronix None*

410 Microtector Manual Cover

419 Infrared gas analyzer None*

428A Sampling Box, Automated Emissions - Apex XC-60 Calibration Log

428B Sampling Box, Automated Emissions - Apex XC-60 Calibration Log

431 Delmhorst wood moisture calibrator Calibration Log

513 Omega Low Flow Magmeter Calibration Log

533 DaqPro 5300 Data Logger Calibration Certificate

559 Vaneometer, Air Vel. Meter - Dwyer Mfgr’s Calibration Statement

*Calibrations for these instruments are checked prior to each run. See handwritten data sheets
“Supplemental Data EPA 5G/5H” and “OWHH Fuel Data.”
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Density = 1000(1 - (T+288.9414)/(508929.2*(T+68.12963))*(T-3.9863)^2) kg/m^3
1 kg/m^3 = 0.0083454 lb/gal

Heatmor 200x Run 2 9/29/2014
Time (min) Water T (°F) Water T (°C) Density (kg/m^3)Density (lb/gal)Weight (kg) Weight (lb) Calc Flow (gpm) Indicated Flow

3.00 165.12 74.0 975.431 8.140 N/A 77.5 3.2 3.1
1.50 162.5 72.5 976.294 8.148 102 8.3 8.1

0.004436

0.004438
0.004438
0.004439
0.004438
0.004439
0.004438
0.004439
0.004439
0.004438
0.004438
0.004438
0.004438

y = 1256.4x - 5.101

2.000

3.000

4.000

5.000

6.000

7.000

8.000

9.000

10.000

C
al

c 
Fl

ow
, G

PM

Water Flow Sensor Calibration

0.004438
0.004438
0.004439
0.004422
0.004438
0.004422
0.004422
0.004439
0.004438

0.000

1.000

2.000

3.000

0 0.002 0.004 0.006 0.008 0.01 0.012

C
al

c 
Fl

ow
, G

PM

Indicated Flow, amp

2-55 of 2-58



Density = 1000(1 - (T+288.9414)/(508929.2*(T+68.12963))*(T-3.9863)^2) kg/m^3
1 kg/m^3 = 0.0083454 lb/gal

Heatmor 200x Run 6 10/2/2014
Time (min) Water T (°F) Water T (°C) Density (kg/m^3)Density (lb/gal)Weight (kg) Weight (lb) Calc Flow (gpm) Indicated Flow Elapsed Test Time

2.92 68.84 20.5 998.136 8.330 N/A 27.8 1.144 1.133 Preburn
5.36 69.43 20.8 998.066 8.329 41.1 0.920 0.91 90 min
5.07 68.63 20.4 998.161 8.330 39 0.924 0.918 300 min
6.31 68.65 20.4 998.158 8.330 56.5 1.076 1.07 470 min
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Density = 1000(1 - (T+288.9414)/(508929.2*(T+68.12963))*(T-3.9863)^2) kg/m^3
1 kg/m^3 = 0.0083454 lb/gal

Heatmor 200x Run 7 10/3/2014
Time (min) Water T (°F) Water T (°C) Density (kg/m^3)Density (lb/gal)Weight (kg) Weight (lb) Calc Flow (gpm) Indicated Flow Elapsed Test Time

3.00 68.15 20.1 998.216 8.331 N/A 29.9 1.196 1.210 195
3.00 68.57 20.3 998.168 8.330 23.3 0.932 0.923 256
3.00 68.31 20.2 998.198 8.330 32.2 1.288 1.27 466
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Density = 1000(1 - (T+288.9414)/(508929.2*(T+68.12963))*(T-3.9863)^2) kg/m^3
1 kg/m^3 = 0.0083454 lb/gal

Heatmor 200x Run 8 10/6/2014
Time (min) Water T (°F) Water T (°C) Density (kg/m^3)Density (lb/gal)Weight (kg) Weight (lb) Calc Flow (gpm) Indicated Flow Elapsed Test Time

2.76 68.84 20.5 998.136 8.330 N/A 41.3 1.80 1.79 Preburn
2.05 68.55 20.3 998.170 8.330 41.7 2.441 2.42 14 min
1.50 69.28 20.7 998.084 8.329 36 2.881 2.8 131
2.50 69.4 20.8 998.070 8.329 26.5 1.273 1.23 172
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OMNI-Test Laboratories, Inc.

EPA Method 28 WHH Test Standard
ManufacturerLm

ModelLm
TrackingmNo/Lm

ProjectmNo/Lm
TechnicianLm J/mKravitz1mS/mXutton
=ommentsLm

JdjustablemParametersL =ategorymIImJ =ategorymIImX =ategorymIII =ategorymIV
RunmNumberLm % p E F

Testm-ateLm 934F49( 934W49( 934%49( 54F549(
TotalmFuelmWeightm7lb8Lm 5(/F 5W/% 5W/E 5%/9

JveragemMoisturemofmFuelm7Vmdry8Lm FF/p FF/9 F9/p FF/9

JveragemTemperaturemofmJppliancemWatermatmStartmofmTestL 9WF/% 9WW/9 9W3/E 9W%/p

JveragemTemperaturemofmJppliancemWatermatmxndmofmTestL 9(3/( 9)(/F 9W3/p 9((/(
JveragemThermopilemReadingLm E9/9 E(/) EW/% E%/(

JveragemLoadmSidemLiquidmFlowmRatem7gal4min8Lm 9/9 9/3 F/3 (/9
TimemIntervalm7min8Lm )(5 )9% W3( 9WE

XurnmRatem7kg4hr8Lm W/E9 (/3( %/53 9)/)W
xmissionsm7g8Lm ))/W %(/3 )F/E WW/(

=onstantmParametersL
FuelmHeatingmValueLm E%33 mXtu4lb HighermHeatingmValue

=ategorymImWeightingmFactorLm 3/FF)
=ategorymIImWeightingmFactorLm 3/FF)
=ategorymIIImWeightingmFactorLm 3/()3
=ategorymIVmWeightingmFactorLm 3/933

=ategorymImWeightingmFactorLm 3/WWE
=ategorymIImWeightingmFactorLm 3/WWE
=ategorymIIImWeightingmFactorLm 3/Fp)
=ategorymIVmWeightingmFactorLm 3/3)3

=alculationsL =ategorymIImJ =ategorymIImX =ategorymIII =ategorymIV Totals
HeatmInputm7Xtu8Lm %%3FF) %)5)9F %%FE3) %pp3)W

HeatmInputmRatem7Xtu4hr8Lm pF9)% p%%Ep 9W3E9p F5(Wp9

JppliancemWatermSpecificmHeatm7Xtu4lboF8Lm 9/339 9/339 9/339 9/339
HeatmOutputm7Xtu8Lm (3F9)5 (9E%W3 (3)5EF (F(F)%

HeatmOutputmRatem7Xtu4hr8Lm (W5)F (E%pE E39FE 9E(()5
TotalmParticulatemxmissionsm7g8Lm ))/W %(/3 )F/E WW/(

TimemIntervalm7hr8Lm 5/F E/% )/9 F/W
xmissionsm7g4kg8Lm 9/% 9/E 9/) 3/5

HeatingmSeasonmWeightingLm 3/W)p 3/(9( 3/%E3 3/35( 9/)
YearmRoundmUsemWeightingLm 3/)W% 3/%F9 3/(9% 3/3(p 9/%

TotalmParticulatemxmissionsmRatem7g4MJ8Lm 3/9W 3/9( 3/9F 3/3p
HeatingmSeasonmWeightingLm 3/3F5 3/3WW 3/3)% 3/33p 3/9F
YearmRoundmUsemWeightingLm 3/3(( 3/3(5 3/3W( 3/33( 3/9W

TotalmParticulatemxmissionsmRatem7lbs4mmbtuminput8Lm 3/9E 3/F9 3/9E 3/99
HeatingmSeasonmWeightingLm 3/3(F 3/3(E 3/3p5 3/399 3/9E
YearmRoundmUsemWeightingLm 3/3%F 3/3pF 3/3(E 3/33) 3/95

TotalmParticulatemxmissionsmRatem7lbs4mmbtumoutput8Lm 3/W3 3/W( 3/F5 3/9p
HeatingmSeasonmWeightingLm 3/3%E 3/3p% 3/9F5 3/39p 3/F5
YearmRoundmUsemWeightingLm 3/93F 3/99( 3/3p5 3/335 3/W3

TotalmParticulatemxmissionsmRatem7g4hrm931333XTU8Lm 3/9) 3/9E 3/F% 3/W(
HeatingmSeasonmWeightingLm 3/3W( 3/3(3 3/99% 3/3W( 3/FF
YearmRoundmUsemWeightingLm 3/3)9 3/3%3 3/3p9 3/39p 3/F3

xmissionsm7g4hr8Lm %/3 p/( 93/( 9(/)
HeatingmSeasonmWeightingLm 9/W% 9/%p (/%5 9/() 5/F
YearmRoundmUsemWeightingLm F/3( F/)9 F/Ep 3/pW E/9

xfficiencym7V8Lm %3/5 %W/) %9/W %F/p
HeatingmSeasonmWeightingLm 9W/p 9(/W Fp/% %/W %9/E
YearmRoundmUsemWeightingLm F3/% F9/( 9%/E W/9 %F/3

TargetmLoadmHighLm Fp%%5 ((Fp3 5FFW3 9E(()5
TargetmLoadmLowLm NJ F5)9W (%99) NJ

Weighted Emissions
HeatingmSeasonmUseLm 3/9E lbs4mmbtuminput 8 Hr Burn Load 8 Hr Efficiency Rating

YearmRoundmUseLm 3/95 lbs4mmbtuminput X9mH (E%pE X9mH %W/)
Y9mH E/% Y9mH E/%

HeatingmSeasonmUseLm 3/F5 lbs4mmbtumoutput XFmH E39FE XFmH %9/W
YearmRoundmUseLm 3/W3 lbs4mmbtumoutput YFmH )/9 YFmH )/9

Weighted Efficiency EmHrmXurnmLoadmH )(395 Xtu4hr
HeatingmSeasonmUseLm %9/E V

YearmRoundmUseLm %F/3 V EmHrmxfficiencymH %W/9 V

HeatingmSeasonmWeighting

YearmRoundmUsemWeighting

Heatmor
F33X
955p
3Fp)WX399x

-ocumentm=ontrolmNo/mP0SSJH033991mxffectivem-ateLm994E4F39F Pagem9mofmF F33XmOWHHmSpreadsheetmformreport/xlsx
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OMNI-Test Laboratories, Inc.

EPA Method 28 WHH Test Standard
ManufacturerLm

ModelLm
TrackingmNo/Lm

ProjectmNo/Lm
TechnicianLm J/mKravitz1mS/mXutton
=ommentsLm

JdjustablemParametersL =ategorymIImJ =ategorymIImX =ategorymIII =ategorymIV
RunmNumberLm % p E F

Testm-ateLm 934F49( 934W49( 934%49( 54F549(
TotalmFuelmWeightm7lb8Lm 5(/F 5W/% 5W/E 5%/9

JveragemMoisturemofmFuelm7Vmdry8Lm FF/p FF/9 F9/p FF/9

JveragemTemperaturemofmJppliancemWatermatmStartmofmTestL 9WF/% 9WW/9 9W3/E 9W%/p

JveragemTemperaturemofmJppliancemWatermatmxndmofmTestL 9(3/( 9)(/F 9W3/p 9((/(
JveragemThermopilemReadingLm E9/9 E(/) EW/% E%/(

JveragemLoadmSidemLiquidmFlowmRatem7gal4min8Lm 9/9 9/3 F/3 (/9
TimemIntervalm7min8Lm )(5 )9% W3( 9WE

XurnmRatem7kg4hr8Lm W/E9 (/3( %/53 9)/)W
xmissionsm7g8Lm ))/W %(/3 )F/E WW/(

=onstantmParametersL
FuelmHeatingmValueLm p5EE mXtu4lb LowermHeatingmValue

=ategorymImWeightingmFactorLm 3/FF)
=ategorymIImWeightingmFactorLm 3/FF)
=ategorymIIImWeightingmFactorLm 3/()3
=ategorymIVmWeightingmFactorLm 3/933

=ategorymImWeightingmFactorLm 3/WWE
=ategorymIImWeightingmFactorLm 3/WWE
=ategorymIIImWeightingmFactorLm 3/Fp)
=ategorymIVmWeightingmFactorLm 3/3)3

=alculationsL =ategorymIImJ =ategorymIImX =ategorymIII =ategorymIV Totals
HeatmInputm7Xtu8Lm %9WF(F %9F)p5 %9)%WE %FEEpF

HeatmInputmRatem7Xtu4hr8Lm %p3F9 p9FW3 9F9)3E FpW(FW

JppliancemWatermSpecificmHeatm7Xtu4lboF8Lm 9/339 9/339 9/339 9/339
HeatmOutputm7Xtu8Lm (3F9)5 (9E%W3 (3)5EF (F(F)%

HeatmOutputmRatem7Xtu4hr8Lm (W5)F (E%pE E39FE 9E(()5
TotalmParticulatemxmissionsm7g8Lm ))/W %(/3 )F/E WW/(

TimemIntervalm7hr8Lm 5/F E/% )/9 F/W
xmissionsm7g4kg8Lm 9/% 9/E 9/) 3/5

HeatingmSeasonmWeightingLm 3/W)p 3/(9( 3/%E3 3/35( 9/)
YearmRoundmUsemWeightingLm 3/)W% 3/%F9 3/(9% 3/3(p 9/%

TotalmParticulatemxmissionsmRatem7g4MJ8Lm 3/9W 3/9( 3/9F 3/3p
HeatingmSeasonmWeightingLm 3/3F5 3/3WW 3/3)% 3/33p 3/9F
YearmRoundmUsemWeightingLm 3/3(( 3/3(5 3/3W( 3/33( 3/9W

TotalmParticulatemxmissionsmRatem7lbs4mmbtuminput8Lm 3/F3 3/FW 3/95 3/9F
HeatingmSeasonmWeightingLm 3/3() 3/3)F 3/3E) 3/39F 3/95
YearmRoundmUsemWeightingLm 3/3%p 3/3pE 3/3)F 3/33% 3/F3

TotalmParticulatemxmissionsmRatem7lbs4mmbtumoutput8Lm 3/W3 3/W( 3/F5 3/9p
HeatingmSeasonmWeightingLm 3/3%E 3/3p% 3/9F5 3/39p 3/F53)
YearmRoundmUsemWeightingLm 3/93F 3/99( 3/3p5 3/335 3/W3W%

TotalmParticulatemxmissionsmRatem7g4hrm931333XTU8Lm 3/9) 3/9E 3/F% 3/W(
HeatingmSeasonmWeightingLm 3/3W( 3/3(3 3/99% 3/3W( 3/FF
YearmRoundmUsemWeightingLm 3/3)9 3/3%3 3/3p9 3/39p 3/F3

xmissionsm7g4hr8Lm %/3 p/( 93/( 9(/)
HeatingmSeasonmWeightingLm 9/W% 9/%p (/%5 9/() 5/F
YearmRoundmUsemWeightingLm F/3( F/)9 F/Ep 3/pW E/9

xfficiencym7V8Lm %)/% %E/W %)/5 %p/)
HeatingmSeasonmWeightingLm 9(/E 9)/( F5/p %/p %%/%
YearmRoundmUsemWeightingLm FF/9 FW/9 9E/9 W/( %%/p

TargetmLoadmHighLm Fp%%5 ((Fp3 5FFW3 9E(()5
TargetmLoadmLowLm NJ F5)9W (%99) NJ

Weighted Emissions 8 Hr Efficiency Rating
HeatingmSeasonmUseLm 3/95 lbs4mmbtuminput X9mH %E/W

YearmRoundmUseLm 3/F3 lbs4mmbtuminput Y9mH E/%
XFmH %)/5

HeatingmSeasonmUseLm 3/F5 lbs4mmbtumoutput YFmH )/9
YearmRoundmUseLm 3/W3 lbs4mmbtumoutput

Weighted Efficiency V
HeatingmSeasonmUseLm %%/% V EmHrmxfficiencymH %p/5 V

YearmRoundmUseLm %%/p

HeatingmSeasonmWeighting

YearmRoundmUsemWeighting

Heatmor
F33X
955p
3Fp)WX399x

-ocumentm=ontrolmNo/mP0SSJH033991mxffectivem-ateLm994E4F39F PagemFmofmF F33XmOWHHmSpreadsheetmformreport/xlsx
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OMNIyTestELaboratorieshEInck

HydronicEHeatingEAppliancesEyETestEMethodE5)EWHH
Conditioning

ManufacturerFE Heatmor
ModelFE 577X

TrackingENokFE j66(
ProjectENokFE 75(KWB7jjE

TestEDateFE SeptemberE5KhE57j4
TechnicianFE AkEKravitzhESkEButton

OperationECategoryFE II

StoveEWeightEXlbWFE 5(K5
WaterEWeightEXlbWFE 5Kz)

ElapsedETimeEXhrW FlueEGasETempEXdegreesEFW
7 57(k)
j B5)k4
5 j7zk)
B j7KkK
4 44Kk(
K Bjzk7
z 454k7
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Model: 200X
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Warroad, MN  56763

OMNI-Test Laboratories, Inc.
Certification Test Report dated December 2014

Run 2

4-5 of 4-66



OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Results

Manufacturer: Heatmor
Model: 200X

Tracking No.: 1997
Project No.: 0275WB011E

Run: 2
Test Date:

Burn Rate 15.53 kg/hr dry

Average Tunnel Temperature 169 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 10.2 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 23805 dscf/hour

Average Delta p 0.020 inches H20
Average Delta H 1.06 inches H20
Total Time of Test 138 minutes

Total Sample Volume - Vm 15.43 cubic feet 14.00 cubic feet 53.81 cubic feet
Average Gas Meter Temperature 79 degrees Fahrenheit 79 degrees Fahrenheit 74 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 15.3 dscf 14.0 dscf 52.8 dscf

Total Particulates - mn 8.9 mg 9.2 mg 0.5 mg
Particulate Concentration (dry-standard) 0.00058 grams/dscf 0.00066 grams/dscf 0.000009 grams/dscf
Particulate Emission Rate 31.29 grams 35.53 grams

Difference from Average 2.12 grams 2.12 grams

Total Sample Volume - Vm 14.72 cubic feet
Average Gas Meter Temperature 79 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 14.6 dscf

Total Particulates - mn
Particulate Concentration (dry-standard) 0.00061 grams/dscf
Particulate Emission Rate 33.41 grams

7.5% of the average emission rate 2.51 grams

AMBIENT SAMPLE TRAIN

Results Are Acceptable

AVERAGE

September 29, 2014

SAMPLE TRAIN 1 SAMPLE TRAIN 2

Document Control No. P-SSAH-0011, Effective Date: 11/8/2012 Page 1 of 1 200X OWHH Spreadsheet for report
4-6 of 4-66



OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Test Data

Run: 2 PM Control Module: 428A/428B Signature/Date:
Dilution Tunnel MW(dry): 29.00 lb/lb-mole Tunnel Velocity: 10.22 ft/sec.

Velocity Traverse Data Dilution Tunnel MW(wet): 28.78 lb/lb-mole Intial Tunnel Flow: 387.6 scfm
Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Pt.9 Pt.10 Pt.11 Pt.12 Dilution Tunnel H2O: 2.00 percent Average Tunnel Flow: 396.8 scfm

0.018 0.022 0.024 0.024 0.022 0.008 0.014 0.020 0.024 0.024 0.024 0.012 "H2O Dilution Tunnel Static: -0.270 "H2O Tunnel Area: 0.785 ft2
152 152 152 152 152 152 152 152 152 152 152 152 oF Pitot Tube Cp: 0.99 Post-Test Leak Check (1): 0.003 cfm@"Hg

Air Velocity: Initial: Final: (1) (2) (amb) Post-Test Leak Check (2): 0.007 cfm@"Hg
12:23 Scale Audit: Pre: Post: Induced Draft: Meter Box Y Factor: 1.007 1.012 0.989 Fuel Moisture (dry basis %): 22.1
1 min. Pitot Tube Leak Test: Pre: Post: % Smoke Capture: Barometric Pressure: Begin Middle End Average Total Particulate (1): 8.9
138 min. Flue Pipe Cleaned Prior to First Test in Series: Date: 30.03 30.02 30.02 30.02 "Hg Total Particulate (2): 9.2

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

0 0.000 0.000 0.000 0.01 0.02 0.50 75 75 74 1.62 1.00 152 0.020 96.1 4.15 75.0 145.2 128.2 68.4 143.4 409 75 75 74 0.000 1.001 34.537

1 0.110 0.093 0.390 0.11 0.09 1.04 1.19 0.50 75 75 74 1.09 0.40 152 0.020 98 91 95.7 0.40 4.19 74.5 144.9 127.6 68.4 142.9 307 76 77 74 0.000 1.001 34.870 2602
2 0.220 0.192 0.780 0.11 0.10 1.04 1.20 0.50 75 75 74 1.09 0.40 147 0.020 97 96 95.3 0.40 4.19 74.0 144.2 127.8 68.4 142.3 329 76 78 74 0.000 1.001 34.870 2582
3 0.330 0.292 1.170 0.11 0.10 1.05 1.20 0.50 75 75 74 1.08 0.40 158 0.020 98 98 94.5 0.80 6.75 69.2 143.9 123.4 68.4 137.6 451 76 78 74 0.000 1.001 56.175 3892
4 0.440 0.391 1.560 0.11 0.10 1.04 1.21 0.50 75 75 74 1.08 0.40 166 0.020 99 98 93.7 0.80 5.44 71.9 143.2 121.6 67.8 139.7 495 72 76 74 0.000 1.001 45.277 3259
5 0.550 0.491 1.950 0.11 0.10 1.05 1.20 0.50 75 75 74 1.08 0.40 171 0.020 99 99 92.9 0.80 5.42 71.8 143.4 123.2 67.8 139.6 507 71 74 74 0.000 1.001 45.111 3244
6 0.660 0.591 2.340 0.11 0.10 1.04 1.21 0.50 75 75 74 1.08 0.40 169 0.020 99 99 91.9 1.00 5.38 71.8 143.4 122.5 67.8 139.6 496 70 74 74 0.000 1.001 44.777 3220
7 0.770 0.692 2.730 0.11 0.10 1.06 1.20 0.50 75 75 74 1.08 0.40 164 0.020 99 100 90.7 1.20 5.23 71.6 143.4 123.0 67.8 139.4 486 70 73 74 0.000 1.001 43.529 3121
8 0.880 0.792 3.120 0.11 0.10 1.05 1.21 0.50 75 75 74 1.07 0.40 165 0.020 99 99 90.0 0.70 5.40 72.2 143.4 122.5 67.9 140.0 502 70 74 74 0.000 1.001 44.943 3247
9 0.990 0.892 3.510 0.11 0.10 1.04 1.21 0.50 75 75 74 1.07 0.40 163 0.020 99 99 88.8 1.20 5.29 72.0 143.6 122.8 67.7 139.7 497 71 73 74 0.000 1.001 44.029 3172

10 1.100 0.992 3.900 0.11 0.10 1.05 1.21 0.50 75 75 74 1.08 0.40 161 0.020 98 99 87.9 0.90 5.01 73.9 143.7 124.5 67.7 141.6 485 71 73 74 0.000 1.001 41.698 3086
11 1.210 1.092 4.290 0.11 0.10 1.03 1.21 0.50 75 75 74 1.08 0.40 162 0.020 98 99 86.6 1.30 4.03 74.6 143.9 127.6 67.6 142.2 489 71 74 74 0.000 1.001 33.542 2506
12 1.320 1.193 4.679 0.11 0.10 1.04 1.20 0.50 75 75 74 1.07 0.40 162 0.020 98 100 85.5 1.10 4.01 74.7 144.0 127.6 67.7 142.3 490 71 74 74 0.000 1.001 33.376 2495
13 1.429 1.293 5.069 0.11 0.10 1.03 1.20 0.50 76 75 74 1.07 0.40 162 0.020 97 99 84.5 1.00 4.03 75.1 144.6 128.1 67.7 142.8 488 71 74 74 0.000 1.001 33.542 2522
14 1.538 1.393 5.459 0.11 0.10 1.03 1.21 0.50 76 76 74 1.07 0.40 162 0.020 97 98 83.7 0.80 4.03 75.5 144.9 128.3 67.7 143.2 492 72 75 74 0.000 1.001 33.542 2535
15 1.647 1.492 5.849 0.11 0.10 1.04 1.20 0.50 76 76 74 1.07 0.40 164 0.020 98 98 82.7 1.00 4.03 75.8 145.2 129.0 67.6 143.4 497 72 75 74 0.000 1.001 33.542 2547
16 1.756 1.591 6.239 0.11 0.10 1.03 1.20 0.50 76 76 74 1.07 0.40 166 0.020 98 98 81.3 1.40 4.03 76.1 145.4 129.0 67.6 143.7 505 71 76 74 0.000 1.001 33.542 2555
17 1.865 1.691 6.629 0.11 0.10 1.03 1.21 0.50 76 76 74 1.06 0.40 167 0.020 98 99 80.3 1.00 4.03 76.7 146.0 129.1 67.5 144.2 510 71 76 74 0.000 1.001 33.543 2576
18 1.973 1.791 7.019 0.11 0.10 1.03 1.20 0.50 76 76 74 1.07 0.40 169 0.020 97 99 79.3 1.00 4.01 77.3 146.3 129.6 67.5 144.8 515 72 76 74 0.000 1.001 33.376 2582
19 2.081 1.891 7.409 0.11 0.10 1.04 1.20 0.50 76 76 74 1.06 0.40 171 0.020 97 99 78.5 0.80 4.02 77.7 146.8 130.0 67.5 145.2 520 72 77 74 0.000 1.001 33.459 2601
20 2.189 1.991 7.799 0.11 0.10 1.03 1.21 0.50 76 76 74 1.06 0.40 174 0.020 97 99 78.0 0.50 3.99 78.0 147.4 130.5 67.6 145.6 528 73 77 74 0.000 1.001 33.210 2595
21 2.296 2.090 8.189 0.11 0.10 1.00 1.21 0.50 76 76 74 1.03 0.40 175 0.020 97 98 76.3 1.70 4.03 78.6 147.8 130.9 67.6 146.3 530 73 78 74 0.000 1.001 33.542 2641
22 2.403 2.189 8.579 0.11 0.10 1.00 1.20 0.50 76 76 74 1.03 0.40 179 0.020 97 99 74.8 1.50 4.05 79.3 148.3 130.8 67.6 146.8 539 74 78 74 0.000 1.001 33.709 2675
23 2.511 2.289 8.969 0.11 0.10 1.00 1.20 0.50 77 77 74 1.03 0.40 181 0.020 98 100 73.4 1.40 4.01 79.6 148.7 131.3 67.7 147.4 542 74 78 74 0.000 1.001 33.375 2661
24 2.619 2.384 9.359 0.11 0.09 1.00 1.02 0.50 77 77 74 1.03 0.20 182 0.020 98 95 72.8 0.60 4.03 79.8 149.2 131.9 67.7 147.5 544 75 79 74 0.000 1.001 33.542 2681
25 2.727 2.485 9.749 0.11 0.10 0.99 1.25 0.50 77 77 74 1.01 0.00 183 0.020 98 101 71.9 0.90 4.02 80.7 150.1 132.5 67.6 148.3 542 75 80 74 0.000 1.001 33.459 2704
26 2.835 2.588 10.139 0.11 0.10 0.98 1.26 0.50 77 77 74 1.02 0.00 183 0.020 98 103 70.8 1.10 4.03 81.1 150.6 133.0 67.6 148.7 538 76 80 74 0.000 1.001 33.542 2723
27 2.942 2.689 10.529 0.11 0.10 0.98 1.26 0.50 77 77 74 1.01 0.00 183 0.020 97 101 69.3 1.50 3.98 82.1 150.9 133.2 67.8 149.8 533 76 81 74 0.000 1.001 33.125 2721
28 3.050 2.792 10.919 0.11 0.10 0.98 1.25 0.50 77 77 74 1.01 0.00 183 0.020 98 103 68.4 0.90 3.99 82.4 151.5 133.9 67.7 150.0 537 77 81 74 0.000 1.001 33.209 2738
29 3.158 2.895 11.309 0.11 0.10 0.98 1.24 0.50 77 77 74 1.01 0.00 183 0.020 98 103 67.1 1.30 4.02 82.9 152.1 133.9 67.7 150.5 539 77 80 74 0.000 1.001 33.459 2776
30 3.266 2.994 11.699 0.11 0.10 0.99 1.08 0.50 77 77 74 1.01 -0.20 186 0.020 98 99 66.2 0.90 4.00 83.4 152.5 134.6 67.6 150.9 543 77 81 74 0.000 1.001 33.293 2779
31 3.375 3.085 12.089 0.11 0.09 0.96 1.03 0.50 77 77 74 1.00 -0.20 188 0.020 99 91 64.9 1.30 4.03 84.1 153.6 135.1 67.7 151.8 544 78 81 74 0.000 1.001 33.542 2825
32 3.483 3.183 12.479 0.11 0.10 1.02 1.18 0.50 77 78 74 0.98 -0.30 189 0.020 98 98 63.6 1.30 4.03 84.6 153.8 135.6 67.7 152.3 551 78 81 74 0.000 1.001 33.542 2843
33 3.591 3.282 12.869 0.11 0.10 1.02 1.20 0.50 78 78 74 0.97 -0.30 193 0.020 98 99 62.3 1.30 4.03 85.2 154.6 135.7 67.7 152.9 554 79 81 74 0.000 1.001 33.542 2862
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OMNI-Test Laboratories, Inc.

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

34 3.699 3.381 13.259 0.11 0.10 1.00 1.18 0.50 78 78 74 0.96 -0.30 193 0.020 98 99 61.4 0.90 3.84 85.2 154.9 137.2 67.8 153.0 555 79 82 74 0.000 1.001 31.960 2728
35 3.807 3.479 13.648 0.11 0.10 0.98 1.13 0.50 78 78 74 0.95 -0.40 192 0.020 98 98 60.1 1.30 4.01 86.1 155.2 137.0 67.7 153.9 546 79 82 74 0.000 1.001 33.375 2878
36 3.915 3.576 14.038 0.11 0.10 0.99 1.23 0.50 78 78 74 0.94 -7.80 194 0.020 99 98 58.7 1.40 3.98 86.5 156.2 137.3 67.9 154.3 548 79 79 74 0.000 1.001 33.125 2867
37 4.024 3.678 14.428 0.11 0.10 0.99 1.25 0.50 78 78 74 0.94 -7.70 197 0.020 100 103 57.9 0.80 4.01 87.1 156.4 137.6 67.8 154.9 555 80 79 74 0.000 1.001 33.375 2911
38 4.132 3.780 14.818 0.11 0.10 0.97 1.20 0.50 78 78 74 0.93 -7.40 195 0.020 99 103 56.8 1.10 4.00 87.2 156.7 137.6 68.0 155.2 548 80 79 74 0.000 1.001 33.291 2906
39 4.240 3.880 15.208 0.11 0.10 1.00 1.22 0.50 78 78 74 0.91 -7.40 193 0.020 98 100 55.7 1.10 4.01 88.1 157.6 138.3 67.8 156.0 544 80 79 74 0.000 1.001 33.375 2945
40 4.348 3.981 15.598 0.11 0.10 1.01 1.23 0.50 78 78 74 0.90 -7.10 192 0.020 98 101 54.5 1.20 4.00 88.9 157.9 138.6 67.8 156.6 539 80 79 74 0.000 1.001 33.292 2962
41 4.456 4.091 15.988 0.11 0.11 1.00 1.15 0.50 78 78 74 0.90 0.30 192 0.020 98 110 53.4 1.10 4.03 88.9 158.5 139.7 68.0 156.9 535 80 79 74 0.000 1.001 33.540 2986
42 4.565 4.191 16.378 0.11 0.10 1.01 1.21 0.50 78 78 74 0.90 0.30 191 0.020 99 100 52.4 1.00 3.99 89.4 158.9 139.5 67.9 157.3 531 81 79 74 0.000 1.001 33.208 2973
43 4.673 4.292 16.768 0.11 0.10 0.98 1.21 0.50 78 78 74 0.90 0.30 191 0.020 98 101 51.3 1.10 3.98 89.6 159.3 140.0 67.8 157.4 528 81 79 74 0.000 1.001 33.125 2973
44 4.781 4.391 17.158 0.11 0.10 1.00 1.20 0.50 78 78 74 0.89 0.30 190 0.020 98 99 50.4 0.90 4.02 90.0 159.5 139.8 67.8 157.8 527 81 79 74 0.000 1.001 33.458 3014
45 4.889 4.492 17.548 0.11 0.10 0.99 1.21 0.50 78 79 74 0.89 0.30 190 0.020 98 101 49.2 1.20 4.05 90.2 159.8 139.9 67.8 158.0 525 81 80 74 0.000 1.001 33.708 3044
46 4.997 4.593 17.938 0.11 0.10 1.00 1.20 0.50 78 79 74 0.89 0.30 191 0.020 98 101 48.2 1.00 3.96 90.4 159.9 140.3 67.8 158.2 526 81 80 74 0.000 1.001 32.959 2984
47 5.105 4.693 18.328 0.11 0.10 0.99 1.20 0.50 79 79 74 0.89 0.30 191 0.020 98 100 47.2 1.00 4.00 90.4 160.2 140.4 67.8 158.2 525 81 80 74 0.000 1.001 33.292 3013
48 5.214 4.794 18.718 0.11 0.10 1.00 1.23 0.50 79 79 74 0.89 0.30 192 0.020 99 101 46.2 1.00 4.00 90.6 160.3 140.4 67.7 158.3 530 81 81 74 0.000 1.001 33.292 3021
49 5.322 4.893 19.108 0.11 0.10 0.99 1.21 0.50 79 79 74 0.89 0.30 194 0.020 98 99 45.1 1.10 4.00 91.1 160.8 141.0 67.7 158.9 536 81 81 74 0.000 1.001 33.292 3037
50 5.430 4.994 19.498 0.11 0.10 1.00 1.21 0.50 79 79 74 0.89 0.30 195 0.020 98 101 44.1 1.00 4.03 91.3 161.0 141.5 67.9 159.1 536 81 81 74 0.000 1.001 33.541 3065
51 5.538 5.094 19.888 0.11 0.10 0.99 1.21 0.50 79 79 74 0.89 0.30 194 0.020 98 100 43.1 1.00 4.00 91.7 161.4 141.4 67.8 159.4 532 81 81 74 0.000 1.001 33.292 3055
52 5.646 5.195 20.278 0.11 0.10 1.00 1.21 0.50 79 79 74 0.88 0.30 193 0.020 98 101 42.2 0.90 4.00 91.9 161.7 141.6 67.8 159.6 526 82 82 74 0.000 1.001 33.292 3061
53 5.755 5.296 20.668 0.11 0.10 0.98 1.20 0.50 79 79 74 0.89 0.30 192 0.020 99 101 41.2 1.00 4.01 92.0 161.9 141.6 67.8 159.8 520 82 82 74 0.000 1.001 33.375 3075
54 5.864 5.395 21.058 0.11 0.10 0.99 1.21 0.50 79 79 74 0.88 0.30 189 0.020 99 99 40.3 0.90 3.64 91.9 161.8 142.7 67.8 159.7 511 81 82 74 0.000 1.001 30.295 2788
55 5.973 5.496 21.448 0.11 0.10 0.98 1.21 0.50 79 79 74 0.89 0.30 187 0.020 99 101 39.3 1.00 4.03 91.7 162.0 141.8 67.9 159.5 500 82 82 74 0.000 1.001 33.541 3079
56 6.082 5.596 21.838 0.11 0.10 0.99 1.21 0.50 79 79 75 0.89 0.30 185 0.020 99 100 38.5 0.80 4.00 91.9 161.8 141.8 67.8 159.7 496 82 82 75 0.000 1.001 33.292 3064
57 6.191 5.697 22.228 0.11 0.10 0.98 1.21 0.50 79 79 74 0.88 0.30 184 0.020 99 101 37.6 0.90 4.03 92.2 162.0 142.0 67.6 159.8 492 82 82 74 0.000 1.001 33.542 3095
58 6.300 5.798 22.617 0.11 0.10 0.99 1.22 0.50 79 79 74 0.89 0.30 183 0.020 98 101 36.7 0.90 4.00 92.1 162.0 142.6 67.8 160.0 492 82 82 74 0.000 1.001 33.292 3071
59 6.411 5.898 23.007 0.11 0.10 0.99 1.23 0.50 79 79 74 0.89 0.30 182 0.020 100 99 35.9 0.80 4.01 92.2 162.1 142.0 67.8 160.0 491 81 82 74 0.000 1.001 33.375 3081
60 6.522 5.999 23.397 0.11 0.10 1.00 1.21 0.50 79 79 74 0.90 0.30 182 0.020 100 100 35.1 0.80 4.02 92.1 162.1 142.0 67.8 159.8 490 81 82 74 0.000 1.001 33.458 3083
61 6.633 6.099 23.787 0.11 0.10 1.00 1.20 0.50 79 79 74 0.89 0.30 181 0.020 100 99 34.3 0.80 3.98 92.2 162.0 142.0 67.8 160.0 488 81 82 74 0.000 1.001 33.125 3057
62 6.745 6.199 24.177 0.11 0.10 1.01 1.20 0.50 79 79 74 0.91 0.30 180 0.020 101 99 33.5 0.80 4.00 92.2 162.1 142.1 67.8 160.0 486 81 82 74 0.000 1.001 33.292 3074
63 6.857 6.299 24.567 0.11 0.10 1.01 1.22 0.50 79 79 74 0.91 0.30 180 0.020 101 99 32.6 0.90 3.99 92.0 162.0 142.1 67.7 159.8 487 81 82 74 0.000 1.001 33.209 3060
64 6.969 6.399 24.957 0.11 0.10 1.03 1.20 0.50 79 79 74 0.92 0.30 180 0.020 101 99 31.8 0.80 4.03 92.3 162.0 141.8 67.6 159.9 487 81 82 74 0.000 1.001 33.542 3100
65 7.082 6.499 25.347 0.11 0.10 1.04 1.20 0.50 79 79 74 0.94 0.30 180 0.020 102 99 31.0 0.80 4.01 92.2 162.1 141.7 67.6 159.8 485 81 82 74 0.000 1.001 33.376 3082
66 7.195 6.599 25.737 0.11 0.10 1.05 1.21 0.50 79 79 74 0.94 0.30 180 0.020 102 99 30.2 0.80 4.02 92.1 162.0 141.6 67.8 159.9 487 81 82 74 0.000 1.001 33.458 3086
67 7.309 6.700 26.127 0.11 0.10 1.04 1.21 0.50 79 80 74 0.95 0.30 179 0.020 103 100 29.4 0.80 4.01 92.3 162.2 142.1 67.6 159.9 487 81 82 74 0.000 1.001 33.376 3085
68 7.423 6.801 26.517 0.11 0.10 1.06 1.22 0.50 79 80 74 0.96 0.30 179 0.020 103 100 28.6 0.80 4.00 92.1 162.1 141.8 67.7 159.8 484 81 82 74 0.000 1.001 33.292 3069
69 7.537 6.902 26.907 0.11 0.10 1.08 1.22 0.50 79 80 74 0.97 0.30 178 0.020 103 100 27.9 0.70 4.02 92.2 162.1 142.1 67.8 159.9 481 81 82 74 0.000 1.001 33.458 3088
70 7.651 7.002 27.297 0.11 0.10 1.09 1.22 0.50 79 80 74 0.98 0.30 177 0.020 102 99 27.1 0.80 4.01 92.0 162.1 142.5 67.8 159.8 479 81 81 74 0.000 1.001 33.375 3075
71 7.766 7.103 27.687 0.12 0.10 1.08 1.22 0.50 80 80 74 0.98 0.30 176 0.020 103 100 26.3 0.80 3.99 92.3 161.9 142.0 67.6 159.9 480 81 81 74 0.000 1.001 33.209 3068
72 7.880 7.205 28.077 0.11 0.10 1.10 1.21 0.50 80 80 74 0.99 0.30 176 0.020 102 101 25.6 0.70 3.98 92.1 162.1 142.0 67.7 159.8 478 81 81 74 0.000 1.001 33.126 3054
73 7.994 7.306 28.467 0.11 0.10 1.10 1.23 0.50 80 80 74 0.99 0.30 176 0.020 102 100 24.9 0.70 3.99 92.2 162.1 142.2 67.7 159.9 477 81 81 74 0.000 1.001 33.209 3067
74 8.109 7.407 28.857 0.11 0.10 1.11 1.23 0.50 80 80 74 0.99 0.30 175 0.020 103 100 24.2 0.70 3.98 91.9 162.1 142.3 67.7 159.6 476 81 81 74 0.000 1.001 33.126 3047
75 8.223 7.509 29.247 0.11 0.10 1.11 1.23 0.50 80 80 74 1.00 0.30 175 0.020 102 101 23.5 0.70 4.05 91.9 161.9 141.8 67.7 159.6 475 81 81 74 0.000 1.001 33.708 3102
76 8.338 7.610 29.637 0.12 0.10 1.11 1.23 0.50 80 80 74 1.00 0.30 174 0.020 103 100 22.8 0.70 3.99 92.0 162.0 142.3 67.8 159.7 474 81 81 74 0.000 1.001 33.209 3057
77 8.452 7.712 30.027 0.11 0.10 1.12 1.22 0.50 80 80 74 1.00 0.30 173 0.020 102 101 22.1 0.70 4.00 92.0 162.0 142.6 67.6 159.7 473 81 81 74 0.000 1.001 33.292 3068
78 8.567 7.813 30.417 0.12 0.10 1.10 1.23 0.50 80 80 74 1.00 0.30 173 0.020 103 100 21.4 0.70 3.98 91.8 161.8 141.8 67.7 159.5 471 80 81 74 0.000 1.001 33.126 3044
79 8.681 7.915 30.807 0.11 0.10 1.12 1.24 0.50 80 80 74 1.00 0.30 173 0.020 102 101 20.7 0.70 3.98 92.0 161.8 142.1 67.6 159.6 470 80 81 74 0.000 1.001 33.126 3052

Document Control No. P-SSAH-0011, Effective Date: 11/8/2012 Page 2 of 5 200X OWHH Spreadsheet for report
4-8 of 4-66



OMNI-Test Laboratories, Inc.

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack
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(1)
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Hg.
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Tunnel
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Rate
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Change

Load Side
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Rate

Boiler Side
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(optional)
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Boiler to
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H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)
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Btu

Flow, gpm

80 8.796 8.018 31.197 0.12 0.10 1.12 1.23 0.50 80 80 74 1.00 0.30 172 0.020 103 101 20.0 0.70 4.00 91.7 161.9 141.8 67.8 159.5 469 80 81 74 0.000 1.001 33.292 3057
81 8.908 8.120 31.586 0.11 0.10 1.13 1.23 0.50 80 80 74 1.01 0.30 171 0.020 100 100 19.5 0.50 4.03 91.6 161.8 141.4 67.8 159.4 466 80 81 74 0.000 1.001 33.541 3077
82 9.019 8.221 31.976 0.11 0.10 1.11 1.24 0.50 80 80 74 1.00 0.30 170 0.020 99 99 18.8 0.70 4.17 91.3 161.6 141.2 67.8 159.1 464 80 80 74 0.000 1.001 34.707 3173
83 9.129 8.323 32.366 0.11 0.10 1.11 1.24 0.50 80 80 74 1.00 0.30 170 0.020 98 100 18.2 0.60 4.19 91.2 161.5 140.3 67.7 158.9 463 80 80 74 0.000 1.001 34.873 3183
84 9.237 8.425 32.756 0.11 0.10 1.11 1.23 0.50 80 80 74 1.00 0.30 169 0.020 96 100 17.5 0.70 4.23 90.9 161.5 140.7 67.7 158.7 461 80 80 74 0.000 1.001 35.206 3205
85 9.344 8.528 33.146 0.11 0.10 1.12 1.23 0.50 80 80 74 1.00 0.30 169 0.020 95 101 16.9 0.60 4.21 91.0 161.3 140.4 67.7 158.7 461 80 80 74 0.000 1.001 35.040 3191
86 9.449 8.629 33.536 0.11 0.10 1.10 1.24 0.50 80 80 74 1.00 0.30 168 0.020 94 99 16.5 0.40 4.37 90.8 161.1 139.5 67.7 158.5 459 80 80 74 0.000 1.001 36.372 3308
87 9.563 8.731 33.926 0.11 0.10 1.12 1.24 0.50 80 80 74 1.00 0.30 167 0.020 101 100 15.8 0.70 3.96 90.0 160.8 140.9 67.7 157.8 458 79 80 74 0.000 1.001 32.959 2971
88 9.675 8.833 34.316 0.11 0.10 1.11 1.23 0.50 80 80 75 1.00 0.30 168 0.020 100 100 15.4 0.40 4.07 90.6 160.8 140.8 67.6 158.3 461 79 80 75 0.000 1.001 33.875 3074
89 9.786 8.935 34.706 0.11 0.10 1.11 1.23 0.50 80 80 75 1.00 0.30 168 0.020 99 100 14.7 0.70 4.11 90.6 160.7 140.6 67.7 158.3 461 79 80 75 0.000 1.001 34.208 3103
90 9.895 9.036 35.096 0.11 0.10 1.11 1.24 0.50 80 80 75 1.00 0.30 167 0.020 97 99 14.1 0.60 4.09 90.5 160.6 140.6 67.7 158.2 460 79 80 75 0.000 1.001 34.041 3083
91 10.005 9.139 35.486 0.11 0.10 1.11 1.24 0.50 80 80 75 1.00 0.30 167 0.020 98 101 13.7 0.40 4.06 90.5 160.7 140.5 67.6 158.1 460 79 79 75 0.000 1.001 33.792 3062
92 10.115 9.241 35.876 0.11 0.10 1.11 1.23 0.50 80 80 74 1.00 0.30 166 0.020 98 100 13.1 0.60 3.96 90.7 160.6 141.0 67.7 158.4 458 79 79 74 0.000 1.001 32.959 2993
93 10.235 9.343 36.266 0.12 0.10 1.11 1.24 0.50 80 80 74 1.00 0.30 166 0.020 107 100 12.6 0.50 4.01 90.7 160.5 140.8 67.6 158.3 460 79 79 74 0.000 1.001 33.376 3030
94 10.355 9.445 36.656 0.12 0.10 1.10 1.23 0.50 80 80 75 1.00 0.30 166 0.020 107 100 12.2 0.40 3.96 90.6 160.3 140.4 67.6 158.2 458 79 79 75 0.000 1.001 32.960 2991
95 10.475 9.547 37.046 0.12 0.10 1.11 1.25 0.50 80 80 75 1.00 0.30 165 0.020 107 100 11.7 0.50 3.94 63.8 160.6 141.3 94.4 158.2 459 78 79 75 0.000 1.001 32.646 2084
96 10.595 9.650 37.436 0.12 0.10 1.11 1.26 0.50 80 80 75 1.01 0.30 165 0.020 107 101 11.2 0.50 3.51 68.9 160.9 144.4 90.6 159.5 460 78 79 75 0.000 1.001 29.104 2009
97 10.705 9.751 37.826 0.11 0.10 1.12 1.26 0.50 80 80 75 1.01 0.30 165 0.020 98 99 10.8 0.40 -0.01 80.5 161.3 161.7 67.9 148.3 462 78 79 75 0.000 1.001 -0.083 -7
98 10.815 9.854 38.216 0.11 0.10 1.11 1.27 0.50 80 80 75 1.01 0.30 165 0.020 98 101 10.3 0.50 3.70 91.4 162.1 143.6 67.9 159.3 459 78 79 75 0.000 1.001 30.794 2819
99 10.925 9.957 38.606 0.11 0.10 1.12 1.26 0.50 80 80 74 1.01 0.30 164 0.020 98 101 9.8 0.50 4.45 91.7 162.1 139.8 67.7 159.4 460 78 78 74 0.000 1.001 37.037 3399

100 11.045 10.060 38.996 0.12 0.10 1.12 1.27 0.50 80 80 74 1.01 0.30 164 0.020 107 101 9.4 0.40 4.00 92.3 161.8 141.8 67.6 159.8 457 78 78 74 0.000 1.001 33.293 3076
101 11.165 10.162 39.386 0.12 0.10 1.12 1.26 0.50 80 80 74 1.01 0.30 163 0.020 106 100 9.0 0.40 3.99 92.3 161.8 141.7 67.6 159.9 451 78 78 74 0.000 1.001 33.209 3068
102 11.285 10.265 39.776 0.12 0.10 1.10 1.27 0.50 80 80 75 1.01 0.30 161 0.020 106 101 8.7 0.30 4.02 91.9 161.8 141.9 67.7 159.6 446 77 78 75 0.000 1.001 33.458 3077
103 11.395 10.369 40.166 0.11 0.10 1.12 1.28 0.50 80 80 75 1.01 0.30 160 0.020 97 101 8.3 0.40 3.96 91.9 161.5 142.1 67.7 159.6 444 77 78 75 0.000 1.001 32.959 3032
104 11.505 10.471 40.555 0.11 0.10 1.11 1.28 0.50 80 80 74 1.01 0.30 160 0.020 97 100 8.0 0.30 4.00 91.5 161.2 141.5 67.5 159.1 445 77 78 74 0.000 1.001 33.293 3051
105 11.615 10.575 40.945 0.11 0.10 1.12 1.28 0.50 80 80 75 1.01 0.30 159 0.020 97 101 7.6 0.40 3.98 91.4 161.1 141.2 67.7 159.1 442 77 78 75 0.000 1.001 33.126 3030
106 11.725 10.679 41.335 0.11 0.10 1.13 1.28 0.50 80 80 74 1.01 0.30 158 0.020 97 101 7.2 0.40 3.96 91.1 161.1 141.3 67.6 158.6 439 77 78 74 0.000 1.001 32.960 3005
107 11.845 10.782 41.725 0.12 0.10 1.11 1.29 0.50 80 80 74 1.01 0.30 157 0.020 106 100 7.0 0.20 4.00 91.1 160.8 141.0 67.7 158.8 435 77 77 74 0.000 1.001 33.292 3036
108 11.965 10.886 42.115 0.12 0.10 1.12 1.28 0.50 80 80 75 1.01 0.30 156 0.020 106 101 6.7 0.30 3.99 90.4 160.6 141.1 67.8 158.2 429 77 77 75 0.000 1.001 33.209 3005
109 12.085 10.990 42.505 0.12 0.10 1.12 1.29 0.50 80 80 75 1.01 0.30 155 0.020 106 101 6.4 0.30 4.01 90.3 160.4 141.0 67.8 158.1 426 77 77 75 0.000 1.001 33.375 3018
110 12.195 11.093 42.895 0.11 0.10 1.12 1.29 0.50 80 80 74 1.01 0.30 154 0.020 97 100 6.1 0.30 4.01 90.2 160.1 140.4 67.8 158.0 426 76 77 74 0.000 1.001 33.375 3015
111 12.305 11.197 43.285 0.11 0.10 1.12 1.28 0.50 80 80 74 1.01 0.30 153 0.020 97 101 5.8 0.30 4.00 90.3 159.9 140.7 67.6 157.9 424 76 77 74 0.000 1.001 33.292 3010
112 12.415 11.301 43.675 0.11 0.10 1.12 1.28 0.50 80 80 74 1.01 0.30 153 0.020 97 101 5.6 0.20 3.98 89.9 159.8 140.5 67.7 157.6 421 76 77 74 0.000 1.001 33.126 2981
113 12.535 11.404 44.065 0.12 0.10 1.13 1.28 0.50 80 80 74 1.01 0.30 152 0.020 106 100 5.2 0.40 3.98 89.9 159.4 140.4 67.8 157.7 424 76 77 74 0.000 1.001 33.125 2982
114 12.655 11.508 44.455 0.12 0.10 1.12 1.28 0.50 80 80 74 1.01 0.30 152 0.020 106 101 5.1 0.10 3.82 89.3 159.3 141.1 67.9 157.2 422 76 77 74 0.000 1.001 31.793 2842
115 12.775 11.612 44.845 0.12 0.10 1.12 1.30 0.50 80 80 74 1.01 0.30 152 0.020 106 101 4.8 0.30 3.94 89.3 159.0 140.2 67.7 157.0 419 76 77 74 0.000 1.001 32.793 2931
116 12.895 11.716 45.235 0.12 0.10 1.12 1.29 0.50 80 80 74 1.01 0.30 151 0.020 105 101 4.5 0.30 4.00 89.1 158.8 139.7 67.6 156.7 418 76 77 74 0.000 1.001 33.293 2971
117 13.005 11.820 45.625 0.11 0.10 1.13 1.29 0.50 80 80 75 1.01 0.30 151 0.020 97 101 4.4 0.10 4.01 88.9 158.6 139.0 67.7 156.7 417 76 76 75 0.000 1.001 33.375 2972
118 13.115 11.924 46.015 0.11 0.10 1.13 1.29 0.50 80 80 75 1.01 0.30 150 0.020 97 101 4.2 0.20 3.96 88.7 158.4 139.3 67.6 156.3 414 76 76 75 0.000 1.001 32.960 2927
119 13.225 12.027 46.405 0.11 0.10 1.12 1.29 0.50 80 80 74 1.01 0.30 149 0.020 96 100 3.9 0.30 3.96 88.1 158.3 139.0 67.7 155.8 411 75 76 74 0.000 1.001 32.959 2908
120 13.345 12.132 46.795 0.12 0.11 1.12 1.29 0.50 80 80 74 1.01 0.30 149 0.020 105 102 3.7 0.20 3.97 88.2 157.8 139.0 67.8 156.0 410 75 76 74 0.000 1.001 33.042 2919
121 13.465 12.236 47.185 0.12 0.10 1.12 1.29 0.50 80 80 74 1.01 0.30 149 0.020 105 101 3.5 0.20 3.96 87.8 157.9 138.6 67.7 155.5 409 75 76 74 0.000 1.001 32.959 2898
122 13.585 12.339 47.575 0.12 0.10 1.13 1.29 0.50 80 80 74 1.01 0.30 148 0.020 105 100 3.2 0.30 4.00 87.8 157.3 138.5 67.7 155.5 408 75 76 74 0.000 1.001 33.292 2928
123 13.695 12.444 47.965 0.11 0.11 1.13 1.29 0.50 80 80 74 1.01 0.30 148 0.020 96 101 3.0 0.20 3.98 87.3 157.0 138.4 67.5 154.9 406 75 76 74 0.000 1.001 33.126 2896
124 13.805 12.548 48.355 0.11 0.10 1.11 1.29 0.50 80 80 74 1.01 0.30 147 0.020 96 100 2.8 0.20 4.00 87.2 156.7 137.9 67.6 154.8 405 75 76 74 0.000 1.001 33.293 2908
125 13.915 12.652 48.745 0.11 0.10 1.12 1.29 0.50 80 80 74 1.01 0.30 147 0.020 96 100 2.6 0.20 4.00 86.9 156.5 137.8 67.6 154.5 404 75 76 74 0.000 1.001 33.293 2897
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OMNI-Test Laboratories, Inc.

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

126 14.035 12.756 49.135 0.12 0.10 1.13 1.28 0.50 80 80 74 1.01 0.30 147 0.020 105 100 2.4 0.20 3.96 86.6 156.4 138.4 67.5 154.1 403 75 76 74 0.000 1.001 32.960 2857
127 14.155 12.861 49.524 0.12 0.11 1.13 1.30 0.50 80 80 74 1.01 0.30 147 0.020 105 101 2.1 0.30 4.00 86.4 156.1 137.6 67.7 154.0 404 75 76 74 0.000 1.001 33.292 2878
128 14.275 12.964 49.914 0.12 0.10 1.12 1.29 0.50 80 80 74 1.01 0.30 146 0.020 105 99 1.9 0.20 3.98 86.3 155.9 137.1 67.6 153.9 402 75 76 74 0.000 1.001 33.126 2861
129 14.385 13.068 50.304 0.11 0.10 1.12 1.28 0.50 80 80 74 1.01 0.30 146 0.020 96 100 1.8 0.10 4.00 85.9 155.7 137.2 67.5 153.4 400 75 76 74 0.000 1.001 33.293 2864
130 14.505 13.172 50.694 0.12 0.10 1.12 1.29 0.50 80 80 74 1.02 0.30 146 0.020 105 100 1.5 0.30 4.00 85.9 155.4 136.5 67.5 153.5 399 75 76 74 0.000 1.001 33.293 2864
131 14.625 13.275 51.084 0.12 0.10 1.13 1.28 0.50 80 80 74 1.01 0.30 146 0.020 105 99 1.4 0.10 3.88 85.4 155.2 137.2 67.5 152.9 400 74 76 74 0.000 1.001 32.294 2761
132 14.745 13.380 51.474 0.12 0.11 1.12 1.28 0.50 80 80 74 1.01 0.30 145 0.020 105 101 1.1 0.30 3.99 85.3 155.0 136.3 67.6 152.9 395 74 76 74 0.000 1.001 33.209 2835
133 14.855 13.484 51.864 0.11 0.10 1.11 1.28 0.50 80 80 74 1.01 0.30 144 0.020 96 100 0.9 0.20 3.96 84.7 154.6 136.3 67.7 152.4 394 74 76 74 0.000 1.001 32.959 2795
134 14.965 13.587 52.254 0.11 0.10 1.12 1.28 0.50 80 80 74 1.01 0.30 144 0.020 96 99 0.8 0.10 4.00 84.4 154.3 136.1 67.6 152.0 392 74 76 74 0.000 1.001 33.293 2814
135 15.075 13.692 52.644 0.11 0.11 1.13 1.29 0.50 80 80 74 1.01 0.30 143 0.020 96 101 0.5 0.30 4.00 84.5 154.2 135.8 67.6 152.1 389 74 76 74 0.000 1.001 33.292 2817
136 15.195 13.796 53.034 0.12 0.10 1.13 1.29 0.50 80 80 74 1.01 0.30 143 0.020 105 100 0.4 0.10 3.76 84.3 153.8 136.0 67.6 151.9 386 74 75 74 0.000 1.001 31.295 2643
137 15.315 13.900 53.424 0.12 0.10 1.12 1.29 0.50 80 80 74 1.01 0.30 142 0.020 105 100 0.2 0.20 3.99 83.9 153.5 135.5 67.5 151.4 384 74 75 74 0.000 1.001 33.210 2788
138 15.435 14.004 53.814 0.12 0.10 1.12 1.29 0.50 80 80 74 1.01 0.30 142 0.020 105 100 0.0 0.20 3.99 83.6 153.3 135.5 67.6 151.2 381 74 75 74 0.000 1.001 33.210 2780
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OMNI-Test Laboratories, Inc.

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

15.435 14.004 53.814 0.11 0.10 1.06 1.22 0.50 78.65 78.70 74.12 169.43 0.02 99.96 99.98 4.06 #DIV/0! 86.4 156.6 137.7 68.1 154.4 77.35 78.56 0.00 2915.96

Document Control No. P-SSAH-0011, Effective Date: 11/8/2012 Page 5 of 5 200X OWHH Spreadsheet for report
4-11 of 4-66



OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Fuel Moisture

Manufacturer:  
Model:  

Tracking No.:  
Project No.:  
Technician:  

Run #:  
Test Date:  

Wet Weight (lb)
7.8 23.2 21.9 18.8 22.7 19.9 166.1
7.6 18.6 23.4 26.8 20.3 21.6 168.3
7.7 23.7 22.7 24.1 19.9 25.1 177.9
8.6 19.6 21.7 24.6 23.9 21.2 190.9
7 25.8 18.6 20.2 26.1 19.9 154.8

6.2 22.7 18.4 23.7 24.1 20.2 135.3
6 18.2 23.3 24.4 18.7 24.9 131.4

5.9 18.3 19.6 21.2 18.9 21.4 117.3
6.7 22 22 19.3 26.2 27.3 156.5
7.1 26 27 24.3 25.3 27.1 184.2
6.4 27.6 27 20.1 18.9 24.8 151.6
7 26.8 24.7 19.4 23.4 26.2 168.7

6.5 21.7 26.8 25.6 23.6 26.7 161.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Total Weight of Load (lb):  90.5

Total Moisture of Load (%):  22.1

Equipment Numbers:  
340, 431, 353

September 29, 2014

% Moisture

Heatmor
200X
1997
0275WB011E
A. Kravitz, S. Button
2
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Manufacturer: Heatmor Technicians:
Model: 200X

Date: 09/29/14
Run: 2

Control #: 0275WB011E
  Test Duration: 138

Output Category: IV

HHV Basis LHV Basis
Overall Efficiency 72.1% 77.6%

Combustion Efficiency 94.3% 94.3%
Heat Transfer Efficiency 76% 82.3%

Output Rate (kJ/h) 222,602 211,162 (Btu/h)
Burn Rate (kg/h) 15.53 34.22 (lb/h)

Input (kJ/h) 308,771 292,903 (Btu/h)

Test Load Weight (dry kg) 35.71 78.71 dry lb
MC wet (%) 18.1
MC dry (%) 22.10

Particulate (g ) 0
CO (g) 2,793

Test Duration (h) 2.30

Emissions Particulate CO
g/MJ Output 0.00 5.46

g/kg Dry Fuel 0.00 78.21
g/h 0.00 1214.33

lb/MM Btu Output 0.00 12.68

Air/Fuel Ratio (A/F) 8.25

VERSION: 2.3 3/23/2010

Test Results in Accordance with CSA B415.1-09

OMNI-Test Laboratories, Inc.
A. Kravitz

S. Button
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Model: 200X
Heatmor
105 Industrial Park Ct. NE, P.O. Box 787
Warroad, MN  56763

OMNI-Test Laboratories, Inc.
Certification Test Report dated December 2014

Run 3
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Model: 200X
Heatmor
105 Industrial Park Ct. NE, P.O. Box 787
Warroad, MN  56763

OMNI-Test Laboratories, Inc.
Certification Test Report dated December 2014

Run 5
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Model: 200X
Heatmor
105 Industrial Park Ct. NE, P.O. Box 787
Warroad, MN  56763

OMNI-Test Laboratories, Inc.
Certification Test Report dated December 2014

Run 6
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OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Results

Manufacturer: Heatmor
Model: 200X

Tracking No.: 1997
Project No.: 0275WB011E

Run: 6
Test Date:

Burn Rate 3.81 kg/hr dry

Average Tunnel Temperature 95 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 9.6 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 25617 dscf/hour

Average Delta p 0.020 inches H20
Average Delta H 0.93 inches H20
Total Time of Test 549 minutes

Total Sample Volume - Vm 57.05 cubic feet 54.99 cubic feet 213.05 cubic feet
Average Gas Meter Temperature 76 degrees Fahrenheit 76 degrees Fahrenheit 70 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 57.4 dscf 55.7 dscf 212.3 dscf

Total Particulates - mn 14.2 mg 12.8 mg 0.6 mg
Particulate Concentration (dry-standard) 0.00025 grams/dscf 0.00023 grams/dscf 0.000003 grams/dscf
Particulate Emissions 57.35 grams 53.25 grams

Difference from Average 2.05 grams 2.05 grams

Total Sample Volume - Vm 56.02 cubic feet
Average Gas Meter Temperature 76 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 56.5 dscf

Total Particulates - mn
Particulate Concentration (dry-standard) 0.00024 grams/dscf
Particulate Emission Rate 55.30 grams

7.5% of the average emission rate 4.15 grams

AMBIENT SAMPLE TRAIN

October 2, 2014

AVERAGE

SAMPLE TRAIN 2SAMPLE TRAIN 1

Results Are Acceptable
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OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Test Data

Run: 6 PM Control Module: 428A/428B Signature/Date:
Dilution Tunnel MW(dry): 29.00 lb/lb-mole Tunnel Velocity: 9.62 ft/sec.

Velocity Traverse Data Dilution Tunnel MW(wet): 28.78 lb/lb-mole Intial Tunnel Flow: 417.5 scfm
Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Pt.9 Pt.10 Pt.11 Pt.12 Dilution Tunnel H2O: 2.00 percent Average Tunnel Flow: 427.0 scfm

0.020 0.024 0.026 0.026 0.018 0.006 0.014 0.021 0.024 0.026 0.024 0.014 "H2O Dilution Tunnel Static: -0.260 "H2O Tunnel Area: 0.785 ft2
76 76 76 76 76 76 76 76 76 76 76 76 oF Pitot Tube Cp: 0.99 Post-Test Leak Check (1): .004@1 cfm@"Hg

Air Velocity: Initial: Final: (1) (2) (amb) Post-Test Leak Check (2): .009@1 cfm@"Hg
21:59 Scale Audit: Pre: Post: Induced Draft: Meter Box Y Factor: 1.007 1.012 0.989 Fuel Moisture (dry basis %): 22.7
1 min. Pitot Tube Leak Test: Pre: Post: % Smoke Capture: Barometric Pressure: Begin Middle End Average Total Particulate (1): 14.2
549 min. Flue Pipe Cleaned Prior to First Test in Series: Date: 30.29 30.29 30.30 30.29 "Hg Total Particulate (2): 12.8

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro. Rate
(%)     (1)

Pro. Rate
(%)    (2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

0 0.000 0.000 0.000 0.01 0.03 0.00 75 75 73 1.62 1.00 76 0.020 94.2 1.30 67.5 137.2 128.1 69.1 136.9 338 73 73 73 0.000 1.001 10.818

1 0.105 0.090 0.388 0.10 0.09 0.95 1.22 0.00 75 75 73 0.97 0.40 152 0.020 106 94 93.8 0.40 1.30 67.7 137.5 128.2 69.1 137.2 379 73 75 73 0.000 1.001 10.818 734
2 0.210 0.191 0.776 0.11 0.10 0.97 1.23 0.00 75 75 73 0.97 0.40 138 0.020 105 105 93.4 0.40 1.30 67.9 137.7 128.3 69.1 137.3 284 73 76 73 0.000 1.001 10.818 736
3 0.315 0.291 1.164 0.11 0.10 0.96 1.23 0.00 75 75 73 0.96 0.40 134 0.020 105 103 93.0 0.40 1.31 68.2 138.1 128.6 69.1 137.7 283 74 76 73 0.000 1.001 10.901 744
4 0.420 0.392 1.552 0.11 0.10 0.96 1.23 0.00 75 75 73 0.96 0.40 151 0.020 106 106 92.2 0.80 1.30 68.5 138.4 128.8 69.1 138.1 405 75 78 73 0.000 1.001 10.818 742
5 0.525 0.493 1.940 0.11 0.10 0.96 1.23 0.00 75 75 73 0.96 0.40 165 0.020 107 107 91.2 1.00 1.29 68.8 138.4 128.7 69.1 138.1 491 76 79 73 0.000 1.001 10.735 739
6 0.630 0.593 2.328 0.11 0.10 0.96 1.23 0.00 75 75 73 0.96 0.40 172 0.020 108 107 90.2 1.00 1.25 68.8 138.6 129.5 69.1 138.2 512 77 80 73 0.000 1.001 10.402 716
7 0.734 0.694 2.717 0.10 0.10 0.96 1.23 0.00 75 75 73 0.96 0.40 178 0.020 108 108 89.2 1.00 1.24 68.9 138.6 129.5 69.1 138.4 531 78 81 73 0.000 1.001 10.318 711
8 0.839 0.794 3.105 0.11 0.10 0.95 1.23 0.00 75 75 73 0.95 0.40 183 0.020 109 108 88.1 1.10 1.24 69.0 139.0 129.8 69.1 138.7 546 79 82 73 0.000 1.001 10.318 712
9 0.943 0.893 3.493 0.10 0.10 0.95 1.23 0.00 75 75 73 0.95 0.40 188 0.020 108 107 86.9 1.20 1.24 69.5 139.6 130.2 69.1 139.2 558 80 84 73 0.000 1.001 10.319 717

10 1.047 0.994 3.881 0.10 0.10 0.95 1.23 0.00 75 75 73 0.95 0.40 190 0.020 109 109 85.8 1.10 1.25 70.1 140.2 130.7 69.1 139.8 566 81 84 73 0.000 1.001 10.402 730
11 1.151 1.094 4.269 0.10 0.10 0.95 1.23 0.00 75 75 73 0.95 0.40 192 0.020 109 108 84.9 0.90 1.25 70.2 140.9 131.2 69.1 140.5 573 75 84 73 0.000 1.001 10.402 731
12 1.255 1.194 4.657 0.10 0.10 0.95 1.21 0.00 76 75 73 0.95 0.40 194 0.020 109 109 83.4 1.50 1.24 71.3 141.9 132.2 69.1 141.4 577 73 82 73 0.000 1.001 10.318 736
13 1.358 1.294 5.045 0.10 0.10 0.95 1.21 0.00 76 75 73 0.96 0.40 196 0.020 108 109 82.3 1.10 1.23 71.8 142.7 132.8 69.1 142.3 581 73 82 73 0.000 1.001 10.235 736
14 1.461 1.393 5.433 0.10 0.10 0.95 1.22 0.00 76 76 73 0.95 0.40 198 0.020 108 108 81.1 1.20 1.19 72.6 144.1 134.3 69.1 143.5 588 72 81 73 0.000 1.001 9.902 720
15 1.561 1.492 5.821 0.10 0.10 0.94 1.23 0.00 76 76 73 0.95 0.40 199 0.020 105 108 79.9 1.20 1.16 74.0 145.0 135.4 69.1 144.5 592 72 81 73 0.000 1.001 9.653 715
16 1.660 1.592 6.209 0.10 0.10 0.94 1.22 0.00 76 76 73 0.95 0.40 203 0.020 104 109 78.4 1.50 1.18 74.6 146.1 136.4 69.1 145.6 596 72 82 73 0.000 1.001 9.819 734
17 1.758 1.691 6.597 0.10 0.10 0.93 1.21 0.00 76 76 73 0.93 0.30 205 0.020 103 108 77.2 1.20 1.13 76.2 147.3 137.6 69.1 146.7 602 72 82 73 0.000 1.001 9.403 718
18 1.854 1.790 6.985 0.10 0.10 0.92 1.20 0.00 76 76 73 0.93 0.30 208 0.020 101 108 75.8 1.40 1.15 77.5 148.6 138.7 69.1 148.0 608 72 83 73 0.000 1.001 9.570 743
19 1.948 1.888 7.373 0.09 0.10 0.92 1.20 0.00 76 76 73 0.93 0.30 208 0.020 99 107 74.6 1.20 1.14 78.9 149.9 139.4 69.1 149.2 607 73 83 73 0.000 1.001 9.486 749
20 2.036 1.986 7.762 0.09 0.10 0.92 1.20 0.00 76 76 73 0.93 0.30 211 0.020 93 108 73.5 1.10 1.06 79.9 151.0 141.4 69.1 150.5 610 73 84 73 0.000 1.001 8.821 705
21 2.124 2.085 8.150 0.09 0.10 0.92 1.18 0.00 76 76 73 0.93 0.30 213 0.020 93 109 72.0 1.50 1.06 81.3 152.6 143.0 69.2 152.0 614 73 84 73 0.000 1.001 8.821 718
22 2.212 2.182 8.538 0.09 0.10 0.91 1.18 0.00 76 76 73 0.92 0.30 213 0.020 93 107 70.9 1.10 1.06 82.9 153.9 144.0 69.2 153.3 613 74 84 73 0.000 1.001 8.821 732
23 2.300 2.280 8.926 0.09 0.10 0.91 1.22 0.00 76 76 73 0.91 0.30 216 0.020 93 108 69.6 1.30 1.05 84.3 155.5 145.4 69.2 154.8 615 75 84 73 0.000 1.001 8.737 737
24 2.388 2.380 9.314 0.09 0.10 0.73 1.23 0.00 77 76 73 0.67 0.30 218 0.020 93 110 68.4 1.20 0.94 85.3 156.8 147.5 69.2 156.0 619 74 85 73 0.000 1.001 7.822 668
25 2.476 2.480 9.702 0.09 0.10 0.68 1.23 0.00 77 77 73 0.66 0.30 220 0.020 94 110 66.9 1.50 0.92 86.6 158.5 149.4 69.2 157.7 620 74 85 73 0.000 1.001 7.656 664
26 2.564 2.580 10.090 0.09 0.10 0.68 1.22 0.00 77 77 73 0.66 0.30 221 0.020 94 110 65.6 1.30 0.92 88.4 160.0 150.7 69.2 159.3 622 75 86 73 0.000 1.001 7.656 678
27 2.652 2.679 10.478 0.09 0.10 0.67 1.22 0.00 77 77 73 0.65 0.30 222 0.020 94 109 64.3 1.30 0.91 89.8 161.3 151.9 69.2 160.6 621 75 85 73 0.000 1.001 7.572 681
28 2.740 2.779 10.866 0.09 0.10 0.66 1.19 0.00 77 77 73 0.63 0.30 221 0.020 94 110 63.2 1.10 0.92 91.4 163.2 153.5 69.2 162.3 618 75 85 73 0.000 1.001 7.656 700
29 2.828 2.877 11.254 0.09 0.10 0.42 1.21 0.00 77 77 73 -5.90 0.30 220 0.020 94 108 61.8 1.40 0.91 93.1 164.6 155.1 69.2 163.9 614 74 85 73 0.000 1.001 7.572 706
30 2.916 2.975 11.642 0.09 0.10 0.19 1.21 0.00 77 77 73 -6.60 0.30 162 0.020 89 103 61.1 0.70 0.90 94.1 166.2 156.1 69.2 165.4 543 73 80 73 0.000 1.001 7.489 706
31 3.002 3.075 12.030 0.09 0.10 0.07 1.20 0.00 77 77 73 1.63 0.30 124 0.020 85 102 60.7 0.40 0.91 96.1 167.6 157.8 69.3 166.9 453 73 78 73 0.000 1.001 7.572 729
32 3.088 3.174 12.418 0.09 0.10 0.01 1.21 0.00 77 77 73 1.64 0.30 106 0.020 83 100 60.5 0.20 0.91 97.6 168.9 158.7 69.2 168.1 431 74 76 73 0.000 1.001 7.572 740
33 3.174 3.274 12.807 0.09 0.10 0.31 1.21 0.00 77 77 73 1.12 0.30 97 0.020 83 100 60.5 0.00 0.91 99.0 170.9 160.3 69.3 170.1 418 75 75 73 0.000 1.001 7.572 750
34 3.260 3.374 13.195 0.09 0.10 0.93 1.22 0.00 77 77 73 1.10 0.30 92 0.020 82 99 60.4 0.10 0.91 100.4 171.9 161.5 69.2 171.1 407 76 74 73 0.000 1.001 7.572 761
35 3.346 3.474 13.583 0.09 0.10 0.93 1.22 0.00 77 77 73 1.10 0.30 89 0.020 82 99 60.3 0.10 0.91 101.6 172.3 162.0 69.3 171.9 396 74 73 73 0.000 1.001 7.572 770
36 3.432 3.573 13.971 0.09 0.10 0.94 1.22 0.00 77 77 73 1.10 0.30 87 0.020 82 98 60.3 0.00 0.91 102.2 172.6 162.0 69.2 172.1 386 73 72 73 0.000 1.001 7.572 775
37 3.518 3.674 14.359 0.09 0.10 0.93 1.22 0.00 77 77 73 1.11 0.30 86 0.020 82 100 60.2 0.10 0.87 102.9 172.9 162.7 69.2 172.5 377 72 71 73 0.000 1.001 7.239 746
38 3.604 3.774 14.747 0.09 0.10 0.94 1.23 0.00 77 77 73 1.10 0.30 85 0.020 82 99 60.2 0.00 0.79 103.4 173.0 163.7 69.3 172.5 367 71 70 73 0.000 1.001 6.574 680
39 3.690 3.875 15.135 0.09 0.10 0.94 1.23 0.00 77 77 73 1.10 0.30 84 0.020 82 100 60.1 0.10 0.79 103.3 172.9 163.7 69.3 172.6 358 71 70 73 0.000 1.001 6.574 680
40 3.776 3.976 15.523 0.09 0.10 0.93 1.24 0.00 77 77 73 1.10 0.30 83 0.020 82 100 60.2 -0.10 0.80 103.1 172.8 163.7 69.3 172.5 349 70 69 73 0.000 1.001 6.657 687
41 3.862 4.077 15.911 0.09 0.10 0.94 1.24 0.00 78 78 73 1.11 0.30 83 0.020 82 99 60.1 0.10 0.79 103.2 172.7 163.7 69.3 172.4 340 70 68 73 0.000 1.001 6.574 679
42 3.968 4.178 16.299 0.11 0.10 0.94 1.24 0.00 78 78 73 1.11 0.30 82 0.020 100 99 60.1 0.00 0.79 103.3 172.5 163.4 69.3 172.2 332 69 68 73 0.000 1.001 6.574 680
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Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack
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Flow, gpm

43 4.073 4.280 16.687 0.11 0.10 0.94 1.25 0.00 78 78 73 1.11 0.30 81 0.020 99 100 60.0 0.10 0.83 102.9 172.4 162.9 69.3 172.1 325 69 67 73 0.000 1.001 6.907 711
44 4.179 4.382 17.075 0.11 0.10 0.94 1.25 0.00 78 78 73 1.11 0.30 81 0.020 100 100 60.0 0.00 0.83 102.8 172.2 162.8 69.3 171.9 317 69 67 73 0.000 1.001 6.907 711
45 4.284 4.483 17.463 0.11 0.10 0.93 1.26 0.00 78 78 73 1.11 0.30 81 0.020 99 99 60.0 0.00 0.83 102.3 172.1 162.5 69.3 171.7 310 69 67 73 0.000 1.001 6.907 708
46 4.389 4.585 17.852 0.11 0.10 0.94 1.26 0.00 78 78 73 1.11 0.30 81 0.020 99 100 60.0 0.00 0.83 102.3 171.9 162.5 69.3 171.6 303 68 66 73 0.000 1.001 6.907 708
47 4.495 4.688 18.240 0.11 0.10 0.94 1.26 0.00 78 78 73 1.11 0.30 80 0.020 100 101 60.0 0.00 0.83 102.3 171.8 162.3 69.4 171.5 296 68 66 73 0.000 1.001 6.906 707
48 4.600 4.791 18.628 0.11 0.10 0.94 1.27 0.00 78 78 73 1.11 0.30 80 0.020 99 101 59.9 0.10 0.83 102.0 171.6 162.2 69.4 171.2 289 68 66 73 0.000 1.001 6.906 705
49 4.706 4.893 19.016 0.11 0.10 0.94 1.28 0.00 78 78 73 1.11 0.30 79 0.020 100 100 60.0 -0.10 0.82 101.8 171.3 162.2 69.4 171.1 283 68 65 73 0.000 1.001 6.823 695
50 4.811 4.997 19.404 0.11 0.10 0.94 1.28 0.00 78 78 73 1.11 0.40 79 0.020 99 102 59.9 0.10 0.87 101.6 171.2 161.2 69.4 170.9 277 68 65 73 0.000 1.001 7.239 736
51 4.917 5.100 19.792 0.11 0.10 0.94 1.27 0.00 78 78 73 1.11 0.40 79 0.020 100 101 59.9 0.00 0.87 101.3 170.9 161.0 69.4 170.6 272 68 65 73 0.000 1.001 7.239 734
52 5.023 5.203 20.180 0.11 0.10 0.95 1.29 0.00 78 78 73 1.11 0.40 79 0.020 100 101 59.9 0.00 0.89 101.2 170.7 160.9 69.4 170.4 266 68 65 73 0.000 1.001 7.406 750
53 5.129 5.307 20.568 0.11 0.10 0.94 1.28 0.00 78 78 73 1.12 0.40 79 0.020 100 102 60.0 -0.10 0.88 100.9 170.6 160.7 69.4 170.3 261 68 65 73 0.000 1.001 7.322 739
54 5.235 5.411 20.956 0.11 0.10 0.95 1.29 0.00 78 78 73 1.12 0.40 79 0.020 100 102 59.9 0.10 0.89 100.9 170.4 160.8 69.4 170.1 256 68 64 73 0.000 1.001 7.406 748
55 5.342 5.513 21.344 0.11 0.10 0.95 1.29 0.00 78 78 73 1.12 0.40 78 0.020 101 100 59.9 0.00 0.87 100.5 170.2 160.5 69.4 169.9 251 67 64 73 0.000 1.001 7.239 729
56 5.448 5.618 21.732 0.11 0.11 0.95 1.29 0.00 78 78 73 1.12 0.40 78 0.020 100 103 59.8 0.10 0.89 100.3 169.9 160.2 69.4 169.6 246 67 64 73 0.000 1.001 7.406 744
57 5.554 5.722 22.120 0.11 0.10 0.95 1.30 0.00 78 78 73 1.12 0.40 78 0.020 100 102 59.9 -0.10 0.87 100.1 169.7 160.0 69.4 169.4 241 67 64 73 0.000 1.001 7.239 725
58 5.660 5.825 22.508 0.11 0.10 0.95 1.29 0.00 78 78 73 1.12 0.40 78 0.020 100 101 59.9 0.00 0.89 99.7 169.6 159.7 69.4 169.3 237 67 64 73 0.000 1.001 7.406 739
59 5.766 5.929 22.897 0.11 0.10 0.95 1.29 0.00 78 78 73 1.12 0.40 78 0.020 100 102 59.8 0.10 0.87 99.7 169.3 159.8 69.4 169.1 233 67 64 73 0.000 1.001 7.239 723
60 5.873 6.034 23.285 0.11 0.11 0.95 1.29 0.00 78 78 73 1.12 0.40 78 0.020 101 103 59.8 0.00 0.88 99.5 169.2 159.5 69.4 168.9 228 67 64 73 0.000 1.001 7.323 730
61 5.980 6.136 23.673 0.11 0.10 0.95 1.27 0.00 78 78 73 1.12 0.40 78 0.020 101 100 59.8 0.00 0.87 99.3 169.0 159.5 69.4 168.7 225 67 64 73 0.000 1.001 7.239 719
62 6.086 6.236 24.061 0.11 0.10 0.95 1.22 0.00 78 78 73 1.12 0.40 77 0.020 100 98 59.7 0.10 0.87 99.3 168.8 159.2 69.4 168.5 221 67 63 73 0.000 1.001 7.239 720
63 6.193 6.336 24.449 0.11 0.10 0.96 1.21 0.00 78 78 73 1.12 0.40 77 0.020 101 98 59.8 -0.10 0.88 99.0 168.6 159.0 69.4 168.2 217 67 63 73 0.000 1.001 7.323 726
64 6.300 6.437 24.837 0.11 0.10 0.97 1.23 0.00 78 78 73 1.12 0.40 77 0.020 101 99 59.8 0.00 0.89 98.8 168.3 158.9 69.4 168.0 214 67 63 73 0.000 1.001 7.406 733
65 6.406 6.537 25.225 0.11 0.10 0.96 1.22 0.00 78 78 73 1.12 0.40 77 0.020 100 98 59.8 0.00 0.88 98.2 168.1 158.5 69.4 167.8 210 67 63 73 0.000 1.001 7.323 720
66 6.513 6.637 25.613 0.11 0.10 0.96 1.22 0.00 78 78 73 1.12 0.40 77 0.020 101 98 59.7 0.10 0.87 98.3 167.9 158.4 69.4 167.6 207 67 64 73 0.000 1.001 7.239 712
67 6.619 6.737 26.001 0.11 0.10 0.96 1.22 0.00 78 78 73 1.12 0.40 77 0.020 100 98 59.8 -0.10 0.88 98.0 167.7 158.2 69.4 167.4 204 67 64 73 0.000 1.001 7.323 719
68 6.726 6.838 26.389 0.11 0.10 0.96 1.22 0.00 78 78 73 1.12 0.40 77 0.020 101 99 59.7 0.10 0.88 98.0 167.4 158.0 69.4 167.1 201 67 64 73 0.000 1.001 7.323 718
69 6.833 6.938 26.777 0.11 0.10 0.97 1.22 0.00 78 78 73 1.12 0.40 76 0.020 101 98 59.7 0.00 0.88 97.6 167.3 157.9 69.4 166.9 198 67 64 73 0.000 1.001 7.323 716
70 6.940 7.039 27.165 0.11 0.10 0.96 1.22 0.00 78 78 73 1.12 0.40 76 0.020 101 99 59.8 -0.10 0.89 97.5 167.1 157.8 69.3 166.8 196 67 64 73 0.000 1.001 7.406 723
71 7.046 7.138 27.553 0.11 0.10 0.96 1.22 0.00 78 78 73 1.12 0.40 76 0.020 100 97 59.7 0.10 0.87 97.4 166.8 157.7 69.4 166.6 193 67 64 73 0.000 1.001 7.239 706
72 7.153 7.238 27.942 0.11 0.10 0.96 1.22 0.00 78 78 73 1.12 0.40 76 0.020 101 98 59.7 0.00 0.87 97.2 166.7 157.3 69.4 166.3 191 67 64 73 0.000 1.001 7.239 704
73 7.259 7.339 28.330 0.11 0.10 0.96 1.22 0.00 78 78 73 1.12 0.40 76 0.020 100 99 59.8 -0.10 0.87 96.8 166.5 157.1 69.4 166.2 189 67 64 73 0.000 1.001 7.239 702
74 7.365 7.440 28.718 0.11 0.10 0.96 1.22 0.00 78 78 73 1.12 0.40 76 0.020 100 99 59.7 0.10 0.87 96.8 166.3 157.1 69.4 166.0 186 67 63 73 0.000 1.001 7.239 702
75 7.471 7.540 29.106 0.11 0.10 0.96 1.23 0.00 78 78 73 1.12 0.40 76 0.020 100 98 59.7 0.00 0.88 96.6 166.0 156.8 69.4 165.8 184 67 63 73 0.000 1.001 7.323 708
76 7.577 7.640 29.494 0.11 0.10 0.97 1.22 0.00 78 78 73 1.12 0.40 75 0.020 100 98 59.7 0.00 0.87 96.3 165.8 156.7 69.4 165.5 182 67 63 73 0.000 1.001 7.239 698
77 7.683 7.740 29.882 0.11 0.10 0.96 1.23 0.00 78 78 73 1.12 0.40 75 0.020 100 98 59.6 0.10 0.89 95.9 165.7 156.7 69.4 165.3 180 67 63 73 0.000 1.001 7.406 711
78 7.788 7.841 30.270 0.11 0.10 0.97 1.22 0.00 78 78 73 1.12 0.40 75 0.020 99 99 59.7 -0.10 0.88 95.9 165.4 156.4 69.4 165.2 178 67 63 73 0.000 1.001 7.323 703
79 7.893 7.941 30.658 0.11 0.10 0.97 1.22 0.00 78 78 73 1.12 0.40 75 0.020 99 98 59.7 0.00 0.87 95.8 165.1 156.0 69.4 164.9 176 67 63 73 0.000 1.001 7.239 694
80 7.997 8.042 31.046 0.10 0.10 0.96 1.23 0.00 78 78 73 1.12 0.40 75 0.020 98 99 59.6 0.10 0.88 95.4 165.0 155.8 69.4 164.7 174 67 63 73 0.000 1.001 7.323 699
81 8.102 8.142 31.434 0.11 0.10 0.97 1.22 0.00 78 78 73 1.12 0.40 75 0.020 99 98 59.6 0.00 0.88 95.2 164.8 155.9 69.4 164.6 172 67 63 73 0.000 1.001 7.323 698
82 8.206 8.242 31.822 0.10 0.10 0.97 1.23 0.00 78 78 73 1.12 0.40 75 0.020 98 98 59.7 -0.10 0.89 95.0 164.5 155.6 69.4 164.3 170 67 63 73 0.000 1.001 7.406 704
83 8.310 8.342 32.210 0.10 0.10 0.93 1.23 0.00 78 78 73 1.13 0.40 75 0.020 98 98 59.6 0.10 0.87 94.9 164.3 155.3 69.4 164.0 168 67 63 73 0.000 1.001 7.239 688
84 8.414 8.443 32.598 0.10 0.10 0.91 1.22 0.00 78 78 73 1.14 0.40 75 0.020 98 99 59.7 -0.10 0.92 94.4 164.1 154.7 69.4 163.8 166 67 63 73 0.000 1.001 7.655 723
85 8.518 8.543 32.987 0.10 0.10 0.92 1.22 0.00 78 78 72 1.14 0.40 75 0.020 98 98 59.6 0.10 0.91 94.4 163.9 154.5 69.4 163.6 165 67 63 72 0.000 1.001 7.572 715
86 8.622 8.644 33.375 0.10 0.10 0.91 1.23 0.00 78 78 72 1.14 0.40 75 0.020 98 99 59.6 0.00 0.91 94.2 163.8 154.5 69.4 163.5 164 67 63 72 0.000 1.001 7.572 714
87 8.726 8.743 33.763 0.10 0.10 0.92 1.22 0.00 78 78 72 1.13 0.40 75 0.020 98 97 59.6 0.00 0.90 93.9 163.5 154.2 69.4 163.2 162 67 63 72 0.000 1.001 7.489 704
88 8.830 8.844 34.151 0.10 0.10 0.91 1.22 0.00 78 78 72 1.14 0.40 75 0.020 98 99 59.6 0.00 0.90 93.6 163.2 154.0 69.4 162.9 161 67 63 72 0.000 1.001 7.489 702
89 8.934 8.945 34.539 0.10 0.10 0.91 1.23 0.00 78 78 72 1.14 0.40 75 0.020 98 99 59.6 0.00 0.90 93.4 163.0 153.9 69.4 162.8 160 67 63 72 0.000 1.001 7.489 700
90 9.034 9.045 34.927 0.10 0.10 0.92 1.22 0.00 78 78 72 1.13 0.40 74 0.020 94 98 59.6 0.00 0.91 93.3 162.9 153.6 69.4 162.6 158 67 63 72 0.000 1.001 7.572 707
91 9.133 9.146 35.315 0.10 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 93 98 59.6 0.00 0.91 93.3 162.6 153.5 69.4 162.4 157 67 63 72 0.000 1.001 7.572 707
92 9.232 9.246 35.703 0.10 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 93 98 59.6 0.00 0.91 93.0 162.4 153.2 69.4 162.1 156 67 63 72 0.000 1.001 7.572 705
93 9.331 9.346 36.091 0.10 0.10 0.92 1.22 0.00 78 78 72 1.14 0.40 74 0.020 93 98 59.6 0.00 0.91 92.7 162.2 153.1 69.4 161.9 155 67 63 72 0.000 1.001 7.572 703
94 9.429 9.447 36.479 0.10 0.10 0.91 1.22 0.00 78 78 72 1.14 0.40 74 0.020 92 98 59.6 0.00 0.91 92.3 161.9 152.8 69.4 161.7 154 67 63 72 0.000 1.001 7.572 700
95 9.527 9.548 36.867 0.10 0.10 0.91 1.23 0.00 78 78 72 1.14 0.40 74 0.020 92 98 59.6 0.00 0.91 92.0 161.7 152.6 69.4 161.4 153 67 63 72 0.000 1.001 7.572 697
96 9.624 9.649 37.255 0.10 0.10 0.92 1.22 0.00 78 78 72 1.14 0.40 74 0.020 91 98 59.6 0.00 0.91 91.7 161.5 152.5 69.4 161.2 152 67 63 72 0.000 1.001 7.572 695
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97 9.721 9.748 37.643 0.10 0.10 0.91 1.22 0.00 78 78 72 1.14 0.40 74 0.020 91 97 59.6 0.00 0.91 91.7 161.3 152.2 69.4 161.0 151 67 63 72 0.000 1.001 7.572 695
98 9.818 9.849 38.031 0.10 0.10 0.91 1.23 0.00 78 78 72 1.13 0.40 74 0.020 91 98 59.6 0.00 0.91 91.6 161.1 152.0 69.4 160.8 150 67 63 72 0.000 1.001 7.572 695
99 9.914 9.949 38.420 0.10 0.10 0.92 1.22 0.00 78 78 72 1.14 0.40 74 0.020 90 98 59.6 0.00 0.92 91.3 160.9 151.9 69.4 160.6 149 67 63 72 0.000 1.001 7.655 700

100 10.014 10.050 38.808 0.10 0.10 0.92 1.22 0.00 78 78 72 1.14 0.40 74 0.020 94 98 59.6 0.00 0.93 91.1 160.7 151.7 69.4 160.4 148 67 63 72 0.000 1.001 7.739 705
101 10.114 10.151 39.196 0.10 0.10 0.91 1.22 0.00 78 78 72 1.14 0.40 74 0.020 94 98 59.5 0.10 0.95 90.9 160.4 151.4 69.4 160.2 148 67 63 72 0.000 1.001 7.905 719
102 10.214 10.251 39.584 0.10 0.10 0.91 1.23 0.00 78 78 72 1.14 0.40 74 0.020 94 98 59.5 0.00 0.95 90.5 160.3 150.9 69.4 160.0 146 67 63 72 0.000 1.001 7.905 716
103 10.324 10.351 39.972 0.11 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 103 98 59.5 0.00 0.95 90.3 159.9 150.8 69.4 159.7 146 67 63 72 0.000 1.001 7.905 715
104 10.434 10.452 40.360 0.11 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 103 98 59.5 0.00 0.94 90.0 159.7 150.5 69.4 159.5 146 67 63 72 0.000 1.001 7.822 705
105 10.544 10.552 40.748 0.11 0.10 0.91 1.22 0.00 78 78 72 1.14 0.40 74 0.020 103 98 59.5 0.00 0.94 90.0 159.4 150.3 69.4 159.2 144 67 63 72 0.000 1.001 7.822 704
106 10.654 10.653 41.136 0.11 0.10 0.91 1.23 0.00 78 78 72 1.14 0.40 74 0.020 103 98 59.5 0.00 0.94 89.7 159.3 150.1 69.4 159.0 144 67 63 72 0.000 1.001 7.822 702
107 10.764 10.753 41.524 0.11 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 103 98 59.5 0.00 0.94 89.5 159.1 149.9 69.4 158.9 143 67 63 72 0.000 1.001 7.822 701
108 10.874 10.853 41.912 0.11 0.10 0.91 1.23 0.00 78 78 72 1.14 0.40 74 0.020 103 98 59.4 0.10 0.96 89.2 158.9 149.7 69.4 158.6 143 67 63 72 0.000 1.001 7.988 713
109 10.984 10.954 42.300 0.11 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 103 98 59.5 -0.10 0.94 89.2 158.6 149.6 69.4 158.4 143 67 63 72 0.000 1.001 7.822 698
110 11.094 11.055 42.688 0.11 0.10 0.92 1.22 0.00 78 78 72 1.14 0.40 74 0.020 103 98 59.4 0.10 0.93 89.1 158.4 149.6 69.4 158.2 142 67 63 72 0.000 1.001 7.739 691
111 11.204 11.156 43.076 0.11 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 103 98 59.6 -0.20 0.94 88.8 158.2 149.1 69.4 157.9 142 67 63 72 0.000 1.001 7.822 695
112 11.314 11.256 43.465 0.11 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 103 98 59.5 0.10 0.97 88.5 158.0 148.8 69.4 157.7 141 67 63 72 0.000 1.001 8.071 715
113 11.414 11.356 43.853 0.10 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 94 98 59.5 0.00 0.98 88.4 157.7 148.3 69.4 157.5 140 67 63 72 0.000 1.001 8.155 722
114 11.514 11.457 44.241 0.10 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 94 98 59.5 0.00 0.99 88.2 157.5 148.3 69.4 157.3 139 67 63 72 0.000 1.001 8.238 728
115 11.614 11.558 44.629 0.10 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 94 98 59.5 0.00 0.98 87.6 157.2 148.1 69.4 157.0 139 67 63 72 0.000 1.001 8.155 715
116 11.714 11.658 45.017 0.10 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 94 98 59.5 0.00 0.98 87.6 157.0 147.6 69.4 156.7 138 67 63 72 0.000 1.001 8.155 715
117 11.814 11.758 45.405 0.10 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 74 0.020 94 98 59.4 0.10 0.98 87.2 156.8 147.4 69.4 156.6 138 67 63 72 0.000 1.001 8.155 712
118 11.914 11.859 45.793 0.10 0.10 0.92 1.22 0.00 78 78 72 1.14 0.40 73 0.020 94 98 59.5 -0.10 0.99 87.2 156.6 147.5 69.4 156.4 137 67 63 72 0.000 1.001 8.238 719
119 12.014 11.960 46.181 0.10 0.10 0.92 1.23 0.00 78 78 72 1.13 0.40 73 0.020 94 98 59.5 0.00 0.98 86.8 156.4 147.1 69.4 156.2 137 67 63 72 0.000 1.001 8.155 709
120 12.114 12.060 46.569 0.10 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 73 0.020 94 97 59.5 0.00 0.98 86.6 156.1 146.8 69.3 155.8 136 67 63 72 0.000 1.001 8.155 707
121 12.214 12.161 46.957 0.10 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 73 0.020 94 98 59.5 0.00 1.00 86.5 155.8 146.8 69.4 155.6 135 67 63 72 0.000 1.001 8.321 721
122 12.314 12.261 47.345 0.10 0.10 0.91 1.23 0.00 78 78 72 1.14 0.40 73 0.020 94 97 59.5 0.00 0.98 86.2 155.6 146.5 69.4 155.4 136 67 63 72 0.000 1.001 8.155 704
123 12.414 12.362 47.733 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 0.00 1.01 86.1 155.4 146.0 69.3 155.1 134 67 63 72 0.000 1.001 8.404 724
124 12.514 12.462 48.121 0.10 0.10 0.92 1.23 0.00 78 77 72 1.13 0.40 73 0.020 94 98 59.4 0.10 1.00 85.8 155.2 146.1 69.4 155.0 136 67 63 72 0.000 1.001 8.321 715
125 12.614 12.563 48.510 0.10 0.10 0.91 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 -0.10 1.00 85.6 154.9 145.8 69.4 154.7 136 67 63 72 0.000 1.001 8.321 713
126 12.714 12.664 48.898 0.10 0.10 0.92 1.23 0.00 78 78 72 1.14 0.40 73 0.020 94 98 59.5 0.00 1.01 85.4 154.7 145.4 69.3 154.4 136 67 63 72 0.000 1.001 8.404 718
127 12.824 12.764 49.286 0.11 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 73 0.020 103 98 59.5 0.00 1.00 85.0 154.5 145.1 69.3 154.2 135 67 63 72 0.000 1.001 8.321 708
128 12.934 12.864 49.674 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 98 59.4 0.10 1.01 85.1 154.2 145.1 69.3 154.0 134 67 63 72 0.000 1.001 8.404 716
129 13.044 12.965 50.062 0.11 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 73 0.020 103 99 59.5 -0.10 1.00 84.7 153.9 144.8 69.3 153.8 133 67 63 72 0.000 1.001 8.321 706
130 13.154 13.066 50.450 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 99 59.4 0.10 1.01 84.3 153.8 144.6 69.3 153.5 133 67 63 72 0.000 1.001 8.404 709
131 13.264 13.167 50.838 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 99 59.5 -0.10 1.00 84.1 153.6 144.5 69.3 153.4 135 67 63 72 0.000 1.001 8.321 700
132 13.374 13.267 51.226 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 98 59.4 0.10 1.04 84.1 153.3 144.1 69.3 153.1 134 67 63 72 0.000 1.001 8.654 728
133 13.484 13.367 51.614 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 98 59.5 -0.10 1.08 83.8 153.0 143.3 69.3 152.8 133 67 63 72 0.000 1.001 8.987 754
134 13.594 13.468 52.002 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 99 59.5 0.00 1.08 83.4 152.8 143.0 69.3 152.5 132 67 63 72 0.000 1.001 8.987 751
135 13.704 13.569 52.390 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 99 59.5 0.00 1.08 83.3 152.5 143.0 69.3 152.3 132 67 63 72 0.000 1.001 8.987 749
136 13.814 13.670 52.778 0.11 0.10 0.92 1.22 0.00 78 77 72 1.13 0.40 73 0.020 103 99 59.4 0.10 1.08 82.9 152.3 142.8 69.3 152.1 132 67 63 72 0.000 1.001 8.987 745
137 13.914 13.769 53.166 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 97 59.5 -0.10 1.08 82.6 152.0 142.7 69.4 151.8 131 67 63 72 0.000 1.001 8.987 743
138 14.014 13.870 53.555 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 0.00 1.08 82.2 151.8 142.3 69.4 151.6 131 67 63 72 0.000 1.001 8.987 740
139 14.114 13.971 53.943 0.10 0.10 0.91 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.4 0.10 1.05 82.1 151.5 142.0 69.3 151.3 132 67 64 72 0.000 1.001 8.737 718
140 14.214 14.072 54.331 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 -0.10 1.06 81.9 151.3 142.0 69.3 151.0 130 67 63 72 0.000 1.001 8.820 723
141 14.314 14.173 54.719 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 0.00 1.06 81.7 151.0 141.9 69.2 150.8 130 67 64 72 0.000 1.001 8.821 722
142 14.414 14.272 55.107 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 97 59.5 0.00 1.06 81.5 150.8 141.6 69.2 150.6 130 67 64 72 0.000 1.001 8.821 720
143 14.514 14.373 55.495 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 0.00 1.05 81.2 150.5 141.4 69.3 150.3 129 67 64 72 0.000 1.001 8.737 710
144 14.614 14.474 55.883 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 0.00 1.06 81.1 150.4 141.2 69.3 150.1 129 67 64 72 0.000 1.001 8.820 716
145 14.714 14.575 56.271 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 0.00 1.06 80.8 150.2 140.9 69.2 149.9 127 67 64 72 0.000 1.001 8.821 713
146 14.814 14.676 56.659 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 0.00 1.06 80.6 149.9 140.7 69.2 149.7 129 67 64 72 0.000 1.001 8.821 712
147 14.914 14.775 57.047 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 97 59.5 0.00 1.05 80.3 149.6 140.7 69.2 149.4 128 67 64 72 0.000 1.001 8.737 703
148 15.014 14.876 57.435 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 0.00 1.07 79.9 149.4 140.3 69.2 149.2 128 67 64 72 0.000 1.001 8.904 712
149 15.114 14.977 57.823 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 0.00 1.06 79.6 149.1 140.0 69.2 148.9 127 67 64 72 0.000 1.001 8.821 703
150 15.214 15.078 58.211 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 0.00 1.06 79.6 148.9 140.0 69.2 148.8 126 67 64 72 0.000 1.001 8.821 703
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151 15.314 15.179 58.600 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 73 0.020 94 99 59.5 0.00 1.06 79.4 148.7 139.6 69.2 148.5 128 67 64 72 0.000 1.001 8.821 701
152 15.424 15.278 58.988 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 97 59.5 0.00 1.06 79.2 148.5 139.6 69.2 148.2 126 67 64 72 0.000 1.001 8.821 699
153 15.534 15.379 59.376 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 99 59.5 0.00 1.09 78.8 148.3 139.1 69.2 148.0 126 67 64 72 0.000 1.001 9.070 715
154 15.644 15.480 59.764 0.11 0.10 0.91 1.23 0.00 78 77 72 1.13 0.40 73 0.020 103 99 59.4 0.10 1.11 78.6 148.0 138.6 69.1 147.7 126 67 64 72 0.000 1.001 9.237 726
155 15.754 15.580 60.152 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 98 59.5 -0.10 1.11 78.5 147.8 138.4 69.1 147.5 127 67 64 72 0.000 1.001 9.237 726
156 15.864 15.681 60.540 0.11 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 73 0.020 103 99 59.5 0.00 1.10 78.3 147.6 138.0 69.1 147.3 125 67 64 72 0.000 1.001 9.153 717
157 15.974 15.781 60.928 0.11 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 73 0.020 103 98 59.5 0.00 1.11 78.0 147.3 138.3 69.1 147.0 126 67 64 72 0.000 1.001 9.237 722
158 16.084 15.881 61.316 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 98 59.4 0.10 1.11 77.6 146.9 137.8 69.2 146.8 126 67 64 72 0.000 1.001 9.237 718
159 16.194 15.982 61.704 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 103 99 59.5 -0.10 1.10 77.4 146.8 137.7 69.1 146.5 125 67 64 72 0.000 1.001 9.153 709
160 16.304 16.083 62.092 0.11 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 72 0.020 103 98 59.5 0.00 1.11 77.3 146.5 137.3 69.1 146.3 124 67 64 72 0.000 1.001 9.237 715
161 16.414 16.184 62.480 0.11 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 72 0.020 103 98 59.5 0.00 1.11 76.9 146.3 137.5 69.1 146.1 124 67 64 72 0.000 1.001 9.237 712
162 16.514 16.284 62.868 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.5 0.00 1.11 76.7 146.1 136.9 69.1 145.9 124 67 64 72 0.000 1.001 9.237 709
163 16.614 16.384 63.256 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 73 0.020 94 98 59.5 0.00 1.11 76.6 145.8 136.8 69.1 145.6 124 67 64 72 0.000 1.001 9.237 708
164 16.714 16.485 63.645 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.5 0.00 1.11 76.2 145.5 136.7 69.1 145.3 124 67 65 72 0.000 1.001 9.237 705
165 16.814 16.585 64.033 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.6 -0.10 1.10 75.9 145.3 136.3 69.1 145.2 124 67 65 72 0.000 1.001 9.153 696
166 16.914 16.686 64.421 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.5 0.10 1.12 75.8 145.1 136.1 69.1 144.9 123 67 65 72 0.000 1.001 9.320 708
167 17.014 16.786 64.809 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.5 0.00 1.11 75.6 144.8 135.9 69.2 144.6 123 67 65 72 0.000 1.001 9.237 699
168 17.114 16.886 65.197 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.6 -0.10 1.11 75.2 144.6 135.6 69.1 144.4 122 67 65 72 0.000 1.001 9.237 695
169 17.214 16.987 65.585 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.5 0.10 1.11 75.2 144.4 135.5 69.1 144.2 122 67 65 72 0.000 1.001 9.237 695
170 17.314 17.088 65.973 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.5 0.00 1.10 74.8 144.1 135.1 69.1 143.9 122 67 65 72 0.000 1.001 9.154 685
171 17.414 17.188 66.361 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.5 0.00 1.12 74.7 143.9 135.0 69.1 143.7 122 67 65 72 0.000 1.001 9.320 697
172 17.514 17.288 66.749 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.4 0.10 1.11 74.4 143.6 135.0 69.1 143.5 122 67 65 72 0.000 1.001 9.237 688
173 17.614 17.389 67.137 0.10 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.6 -0.20 1.11 74.2 143.4 134.7 69.1 143.3 121 67 65 72 0.000 1.001 9.237 686
174 17.714 17.490 67.525 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.6 0.00 1.11 73.9 143.2 134.4 69.1 143.0 120 67 65 72 0.000 1.001 9.237 684
175 17.814 17.590 67.913 0.10 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 94 98 59.5 0.10 1.11 73.8 142.9 134.2 69.1 142.7 122 67 65 72 0.000 1.001 9.237 682
176 17.924 17.691 68.301 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 103 98 59.6 -0.10 1.11 73.3 142.8 134.1 69.1 142.6 120 67 65 72 0.000 1.001 9.237 678
177 18.034 17.791 68.690 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 103 98 59.6 0.00 1.11 73.1 142.5 134.0 69.1 142.4 120 67 65 72 0.000 1.001 9.237 676
178 18.144 17.891 69.078 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 103 98 59.5 0.10 1.11 72.9 142.2 133.6 69.1 142.1 119 67 65 72 0.000 1.001 9.237 675
179 18.254 17.992 69.466 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 103 98 59.6 -0.10 1.11 72.8 142.0 133.5 69.1 141.8 120 67 65 72 0.000 1.001 9.237 673
180 18.364 18.093 69.854 0.11 0.10 0.91 1.23 0.00 78 77 72 1.14 0.40 72 0.020 103 98 59.6 0.00 1.11 72.4 141.9 133.4 69.1 141.7 120 67 66 72 0.000 1.001 9.237 670
181 18.474 18.194 70.242 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 103 98 59.5 0.10 1.10 72.5 141.6 133.0 69.1 141.4 120 67 66 72 0.000 1.001 9.154 665
182 18.584 18.293 70.630 0.11 0.10 0.92 1.22 0.00 78 77 72 1.14 0.40 72 0.020 103 97 59.6 -0.10 1.11 72.2 141.3 132.9 69.1 141.1 120 67 66 72 0.000 1.001 9.237 668
183 18.694 18.394 71.018 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 103 98 59.6 0.00 1.11 71.7 141.1 132.6 69.1 140.9 120 67 66 72 0.000 1.001 9.237 663
184 18.804 18.495 71.406 0.11 0.10 0.92 1.23 0.00 78 77 72 1.14 0.40 72 0.020 103 98 59.6 0.00 1.11 71.7 140.9 132.4 69.1 140.7 120 67 66 72 0.000 1.001 9.237 663
185 18.914 18.595 71.794 0.11 0.10 0.92 1.23 0.00 78 77 72 1.13 0.40 72 0.020 103 98 59.5 0.10 1.11 71.4 140.6 132.2 69.1 140.5 119 67 66 72 0.000 1.001 9.237 660
186 19.014 18.696 72.182 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 94 98 59.6 -0.10 1.11 71.3 140.5 132.1 69.1 140.3 119 67 66 71 0.000 1.001 9.237 659
187 19.114 18.796 72.570 0.10 0.10 0.92 1.22 0.00 77 77 71 1.14 0.40 72 0.020 94 98 59.6 0.00 1.11 71.3 140.2 131.9 69.1 140.0 118 67 66 71 0.000 1.001 9.237 659
188 19.214 18.896 72.958 0.10 0.10 0.92 1.23 0.00 78 77 71 1.14 0.40 72 0.020 94 98 59.6 0.00 1.11 71.1 140.0 131.7 69.1 139.8 119 67 66 71 0.000 1.001 9.237 657
189 19.314 18.997 73.346 0.10 0.10 0.92 1.22 0.00 78 77 71 1.14 0.40 72 0.020 94 98 59.6 0.00 1.12 70.5 139.7 131.4 69.0 139.6 118 67 66 71 0.000 1.001 9.320 658
190 19.414 19.098 73.735 0.10 0.10 0.92 1.23 0.00 78 77 71 1.14 0.40 72 0.020 94 98 59.5 0.10 1.11 70.2 139.5 131.2 69.0 139.3 118 67 66 71 0.000 1.001 9.237 649
191 19.514 19.199 74.123 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 94 98 59.6 -0.10 1.11 70.2 139.3 130.9 69.0 139.1 119 67 66 71 0.000 1.001 9.237 649
192 19.614 19.299 74.511 0.10 0.10 0.92 1.22 0.00 77 77 71 1.14 0.40 72 0.020 94 98 59.5 0.10 1.11 70.0 139.2 130.9 69.1 139.0 119 67 66 71 0.000 1.001 9.237 647
193 19.714 19.399 74.899 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 94 98 59.6 -0.10 1.11 69.9 138.9 130.7 69.1 138.7 118 67 66 71 0.000 1.001 9.237 647
194 19.814 19.500 75.287 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 94 98 59.6 0.00 1.12 69.7 138.6 130.6 69.1 138.5 118 67 66 71 0.000 1.001 9.320 650
195 19.914 19.601 75.675 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 94 98 59.6 0.00 1.11 69.3 138.5 130.4 69.1 138.3 117 67 66 71 0.000 1.001 9.237 641
196 20.014 19.702 76.063 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 94 98 59.6 0.00 1.11 69.1 138.2 130.0 69.0 137.9 116 67 66 71 0.000 1.001 9.237 639
197 20.114 19.802 76.451 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 94 98 59.6 0.00 1.11 69.0 137.9 129.7 69.0 137.8 116 67 66 71 0.000 1.001 9.237 638
198 20.214 19.902 76.839 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 94 98 59.6 0.00 1.11 68.8 137.8 129.6 69.0 137.6 116 66 66 71 0.000 1.001 9.237 636
199 20.314 20.003 77.227 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 94 98 59.6 0.00 1.12 68.4 137.5 129.6 69.0 137.4 116 66 66 71 0.000 1.001 9.320 639
200 20.424 20.103 77.615 0.11 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 103 98 59.6 0.00 1.11 68.2 137.3 129.4 69.0 137.1 117 66 66 71 0.000 1.001 9.237 631
201 20.534 20.204 78.003 0.11 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 103 98 59.6 0.00 1.12 67.9 137.2 129.1 69.0 136.9 116 66 66 71 0.000 1.001 9.320 634
202 20.644 20.304 78.391 0.11 0.10 0.92 1.22 0.00 77 77 71 1.14 0.40 72 0.020 103 98 59.6 0.00 1.12 67.7 136.9 129.1 69.0 136.7 115 66 66 71 0.000 1.001 9.320 632
203 20.754 20.404 78.780 0.11 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 103 98 59.6 0.00 1.11 67.7 136.8 128.9 68.9 136.5 116 66 66 71 0.000 1.001 9.237 626
204 20.864 20.505 79.168 0.11 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 103 98 59.6 0.00 1.11 67.3 136.5 128.5 68.9 136.3 116 66 66 71 0.000 1.001 9.237 623
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205 20.974 20.606 79.556 0.11 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 103 98 59.6 0.00 1.15 67.2 136.4 128.3 69.0 136.1 115 66 66 71 0.000 1.001 9.570 644
206 21.084 20.707 79.944 0.11 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 72 0.020 103 98 59.6 0.00 1.25 67.1 136.0 127.4 69.0 135.9 115 66 66 71 0.000 1.001 10.402 698
207 21.194 20.807 80.332 0.11 0.10 0.91 1.22 0.00 77 77 71 1.13 0.40 83 0.020 105 99 59.3 0.30 1.25 66.9 135.6 127.0 68.9 135.5 122 67 67 71 0.000 1.001 10.402 697
208 21.304 20.906 80.720 0.11 0.10 0.91 1.22 0.00 77 77 71 1.13 0.40 85 0.020 105 98 59.1 0.20 1.26 66.5 135.3 126.5 68.9 135.1 126 68 68 71 0.000 1.001 10.485 698
209 21.414 21.007 81.108 0.11 0.10 0.91 1.22 0.00 77 77 71 1.13 0.40 85 0.020 105 100 58.8 0.30 1.26 66.1 135.0 126.3 68.9 134.7 136 68 68 71 0.000 1.001 10.485 694
210 21.514 21.107 81.496 0.10 0.10 0.91 1.22 0.00 77 77 71 1.13 0.40 85 0.020 95 99 58.5 0.30 1.24 65.6 134.6 125.9 68.9 134.5 138 68 68 71 0.000 1.001 10.319 678
211 21.614 21.207 81.884 0.10 0.10 0.91 1.21 0.00 77 77 71 1.13 0.40 85 0.020 95 99 58.3 0.20 1.26 65.4 134.3 125.9 69.0 134.1 138 68 68 71 0.000 1.001 10.485 687
212 21.714 21.307 82.272 0.10 0.10 0.91 1.21 0.00 77 77 71 1.13 0.40 84 0.020 95 99 58.2 0.10 1.25 65.0 133.9 125.5 68.9 133.8 138 68 68 71 0.000 1.001 10.402 677
213 21.814 21.406 82.660 0.10 0.10 0.91 1.22 0.00 77 77 71 1.13 0.40 84 0.020 95 98 57.9 0.30 1.25 64.6 133.6 125.3 68.9 133.5 137 68 68 71 0.000 1.001 10.402 673
214 21.914 21.506 83.048 0.10 0.10 0.91 1.22 0.00 77 77 71 1.13 0.40 84 0.020 95 99 57.8 0.10 1.26 64.5 133.4 124.9 69.0 133.2 136 67 68 71 0.000 1.001 10.485 678
215 22.014 21.607 83.436 0.10 0.10 0.91 1.22 0.00 77 77 71 1.13 0.40 84 0.020 95 100 57.7 0.10 1.25 64.1 133.1 124.7 69.0 133.0 136 67 67 71 0.000 1.001 10.402 668
216 22.114 21.707 83.825 0.10 0.10 0.91 1.22 0.00 77 77 71 1.13 0.40 84 0.020 95 99 57.6 0.10 1.26 63.8 132.8 124.4 68.9 132.7 136 67 67 71 0.000 1.001 10.485 670
217 22.214 21.807 84.213 0.10 0.10 0.91 1.22 0.00 77 77 71 1.13 0.40 84 0.020 95 99 57.4 0.20 1.27 63.6 132.5 124.0 68.9 132.4 136 66 67 71 0.000 1.001 10.569 673
218 22.314 21.907 84.601 0.10 0.10 0.91 1.22 0.00 77 77 71 1.13 0.40 84 0.020 95 99 57.4 0.00 1.32 63.2 132.3 123.6 68.9 132.1 136 66 67 71 0.000 1.001 10.985 695
219 22.414 22.007 84.989 0.10 0.10 0.92 1.21 0.00 77 77 71 1.13 0.40 84 0.020 95 99 57.3 0.10 1.34 63.0 132.0 123.1 68.9 131.8 137 66 67 71 0.000 1.001 11.151 704
220 22.514 22.107 85.377 0.10 0.10 0.92 1.22 0.00 77 77 71 1.13 0.40 84 0.020 95 99 57.2 0.10 1.35 62.7 131.7 123.0 68.9 131.5 137 66 67 71 0.000 1.001 11.234 705
221 22.614 22.208 85.765 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 84 0.020 95 100 57.1 0.10 1.34 62.5 131.5 122.6 68.9 131.3 137 66 67 71 0.000 1.001 11.151 698
222 22.714 22.308 86.153 0.10 0.10 0.92 1.22 0.00 77 77 71 1.14 0.40 84 0.020 95 99 57.1 0.00 1.35 62.2 131.2 122.5 68.9 131.0 137 67 67 71 0.000 1.001 11.234 700
223 22.814 22.409 86.541 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 84 0.020 95 100 57.0 0.10 1.35 61.9 130.9 122.2 68.9 130.7 137 67 67 71 0.000 1.001 11.234 697
224 22.914 22.508 86.929 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 84 0.020 95 98 57.0 0.00 1.35 61.8 130.7 121.8 68.8 130.4 137 67 68 71 0.000 1.001 11.234 695
225 23.024 22.609 87.317 0.11 0.10 0.92 1.22 0.00 77 77 71 1.14 0.40 84 0.020 105 100 56.9 0.10 1.35 61.5 130.4 121.7 68.9 130.2 137 67 68 71 0.000 1.001 11.234 692
226 23.134 22.710 87.705 0.11 0.10 0.92 1.22 0.00 77 77 71 1.14 0.40 84 0.020 105 100 56.9 0.00 1.35 61.1 130.2 121.5 68.8 129.9 137 67 68 71 0.000 1.001 11.234 687
227 23.244 22.810 88.093 0.11 0.10 0.92 1.23 0.00 77 77 71 1.13 0.40 84 0.020 105 99 56.8 0.10 1.36 60.9 129.9 121.3 68.8 129.6 137 67 68 71 0.000 1.001 11.318 690
228 23.354 22.911 88.481 0.11 0.10 0.92 1.22 0.00 77 77 71 1.14 0.40 85 0.020 105 100 56.8 0.00 1.35 60.5 129.6 121.0 68.8 129.4 137 67 68 71 0.000 1.001 11.234 680
229 23.464 23.011 88.870 0.11 0.10 0.92 1.23 0.00 77 77 71 1.13 0.40 85 0.020 105 99 56.8 0.00 1.35 60.3 129.4 120.9 68.8 129.1 137 67 68 71 0.000 1.001 11.234 678
230 23.574 23.111 89.258 0.11 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 85 0.020 105 99 56.8 0.00 1.35 60.2 129.1 120.5 68.8 128.9 137 67 68 71 0.000 1.001 11.234 677
231 23.684 23.212 89.646 0.11 0.10 0.92 1.22 0.00 77 77 71 1.14 0.40 85 0.020 105 100 56.7 0.10 1.34 59.8 128.8 120.4 68.8 128.7 136 67 68 71 0.000 1.001 11.151 668
232 23.794 23.313 90.034 0.11 0.10 0.92 1.22 0.00 77 77 71 1.14 0.40 85 0.020 105 100 56.6 0.10 1.35 59.6 128.6 120.2 68.8 128.4 136 67 68 71 0.000 1.001 11.234 671
233 23.904 23.414 90.422 0.11 0.10 0.92 1.22 0.00 77 77 71 1.14 0.40 84 0.020 105 100 56.7 -0.10 1.35 59.4 128.3 119.9 68.8 128.2 136 67 68 71 0.000 1.001 11.234 668
234 24.014 23.513 90.810 0.11 0.10 0.92 1.22 0.00 77 77 71 1.13 0.40 84 0.020 105 98 56.6 0.10 1.35 59.0 128.2 119.8 68.8 128.0 136 67 68 71 0.000 1.001 11.234 664
235 24.114 23.614 91.198 0.10 0.10 0.92 1.23 0.00 77 77 71 1.14 0.40 84 0.020 95 100 56.6 0.00 1.34 58.7 127.8 119.4 68.8 127.6 135 67 68 71 0.000 1.001 11.151 656
236 24.214 23.715 91.586 0.10 0.10 0.93 1.23 0.00 77 76 71 1.14 0.40 84 0.020 95 100 56.6 0.00 1.35 58.5 127.7 119.2 68.8 127.4 135 67 68 71 0.000 1.001 11.234 658
237 24.314 23.815 91.974 0.10 0.10 0.91 1.22 0.00 77 76 70 1.13 0.40 84 0.020 95 99 56.5 0.10 1.35 58.3 127.4 119.1 68.8 127.2 135 67 68 70 0.000 1.001 11.234 656
238 24.414 23.916 92.362 0.10 0.10 0.92 1.23 0.00 77 76 71 1.14 0.40 84 0.020 95 100 56.5 0.00 1.35 57.8 127.1 118.9 68.8 126.9 135 67 68 71 0.000 1.001 11.234 650
239 24.514 24.016 92.750 0.10 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 84 0.020 95 99 56.5 0.00 1.35 57.9 126.9 118.6 68.8 126.6 134 67 68 70 0.000 1.001 11.234 651
240 24.614 24.116 93.138 0.10 0.10 0.92 1.22 0.00 77 76 70 1.14 0.40 84 0.020 95 99 56.5 0.00 1.35 57.6 126.6 118.5 68.8 126.4 134 67 68 70 0.000 1.001 11.234 648
241 24.714 24.217 93.526 0.10 0.10 0.92 1.22 0.00 77 76 70 1.14 0.40 84 0.020 95 100 56.5 0.00 1.35 57.4 126.4 118.2 68.8 126.2 134 67 68 70 0.000 1.001 11.234 646
242 24.814 24.318 93.915 0.10 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 84 0.020 95 100 56.4 0.10 1.35 57.0 126.2 118.1 68.8 125.9 134 67 68 70 0.000 1.001 11.234 641
243 24.914 24.418 94.303 0.10 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 84 0.020 95 99 56.4 0.00 1.35 57.0 125.9 117.8 68.8 125.7 134 67 68 70 0.000 1.001 11.234 641
244 25.014 24.518 94.691 0.10 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 84 0.020 95 99 56.4 0.00 1.35 56.5 125.6 117.8 68.8 125.4 133 67 68 70 0.000 1.001 11.234 635
245 25.114 24.619 95.079 0.10 0.10 0.92 1.22 0.00 77 76 70 1.14 0.40 84 0.020 95 100 56.4 0.00 1.35 56.4 125.4 117.5 68.8 125.2 133 67 68 70 0.000 1.001 11.234 634
246 25.214 24.719 95.467 0.10 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 84 0.020 95 99 56.4 0.00 1.35 56.1 125.3 117.2 68.8 125.0 133 67 68 70 0.000 1.001 11.234 631
247 25.314 24.820 95.855 0.10 0.10 0.92 1.23 0.00 77 76 70 1.13 0.40 84 0.020 95 100 56.3 0.10 1.35 56.1 125.0 117.1 68.7 124.8 133 67 68 70 0.000 1.001 11.234 631
248 25.414 24.921 96.243 0.10 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 84 0.020 95 100 56.3 0.00 1.36 55.8 124.8 116.9 68.7 124.5 133 67 68 70 0.000 1.001 11.318 632
249 25.524 25.021 96.631 0.11 0.10 0.92 1.22 0.00 77 76 70 1.14 0.40 84 0.020 105 99 56.3 0.00 1.35 55.1 124.5 116.6 68.8 124.3 132 67 68 70 0.000 1.001 11.234 620
250 25.634 25.121 97.019 0.11 0.10 0.92 1.23 0.00 77 76 70 1.13 0.40 84 0.020 105 99 56.2 0.10 1.35 55.2 124.3 116.5 68.8 124.2 132 67 68 70 0.000 1.001 11.234 620
251 25.744 25.222 97.407 0.11 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 84 0.020 105 100 56.3 -0.10 1.35 55.1 124.1 116.3 68.7 123.8 132 67 68 70 0.000 1.001 11.234 619
252 25.854 25.323 97.795 0.11 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 84 0.020 105 100 56.2 0.10 1.35 54.7 123.8 116.0 68.7 123.6 133 67 68 70 0.000 1.001 11.234 616
253 25.964 25.423 98.183 0.11 0.10 0.92 1.22 0.00 77 76 70 1.13 0.40 84 0.020 105 99 56.2 0.00 1.35 54.5 123.6 115.7 68.7 123.4 133 67 68 70 0.000 1.001 11.234 613
254 26.074 25.523 98.571 0.11 0.10 0.92 1.22 0.00 77 76 70 1.14 0.40 84 0.020 105 99 56.2 0.00 1.35 54.3 123.4 115.7 68.7 123.2 133 67 68 70 0.000 1.001 11.234 611
255 26.184 25.623 98.960 0.11 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 84 0.020 105 99 56.1 0.10 1.35 54.1 123.2 115.5 68.7 122.9 134 67 68 70 0.000 1.001 11.235 609
256 26.294 25.724 99.348 0.11 0.10 0.92 1.22 0.00 77 76 70 1.14 0.40 84 0.020 105 100 56.1 0.00 1.35 53.8 122.9 115.3 68.7 122.8 135 67 68 70 0.000 1.001 11.235 605
257 26.404 25.825 99.736 0.11 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 85 0.020 105 100 56.1 0.00 1.35 53.8 122.7 115.1 68.7 122.5 137 67 68 70 0.000 1.001 11.235 605
258 26.514 25.925 100.124 0.11 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 85 0.020 105 99 56.0 0.10 1.35 53.2 122.6 115.0 68.7 122.4 140 67 68 70 0.000 1.001 11.234 599
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Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
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Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)
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oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro. Rate
(%)     (1)

Pro. Rate
(%)    (2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

259 26.614 26.025 100.512 0.10 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 86 0.020 95 99 55.9 0.10 1.35 52.8 122.3 114.8 68.7 122.1 146 67 68 70 0.000 1.001 11.235 594
260 26.714 26.126 100.900 0.10 0.10 0.92 1.23 0.00 77 76 70 1.14 0.40 87 0.020 95 100 55.8 0.10 1.35 52.9 122.1 114.6 68.7 121.9 153 67 68 70 0.000 1.001 11.235 595
261 26.814 26.226 101.288 0.10 0.10 0.92 1.22 0.00 77 76 70 1.14 0.40 89 0.020 96 99 55.7 0.10 1.33 52.6 122.0 114.6 68.7 121.8 162 67 68 70 0.000 1.001 11.068 583
262 26.914 26.327 101.676 0.10 0.10 0.92 1.23 0.00 76 76 70 1.13 0.40 91 0.020 96 100 55.5 0.20 1.32 52.6 121.9 114.6 68.7 121.7 174 67 69 70 0.000 1.001 10.985 579
263 27.014 26.428 102.064 0.10 0.10 0.92 1.23 0.00 76 76 70 1.13 0.40 94 0.020 96 101 55.3 0.20 1.35 52.4 121.8 114.3 68.6 121.5 185 67 69 70 0.000 1.001 11.235 589
264 27.114 26.528 102.452 0.10 0.10 0.92 1.22 0.00 76 76 70 1.13 0.40 97 0.020 96 100 54.9 0.40 1.40 52.3 121.7 114.0 68.7 121.4 196 67 69 70 0.000 1.001 11.651 610
265 27.214 26.628 102.840 0.10 0.10 0.92 1.23 0.00 76 76 70 1.13 0.40 103 0.020 97 101 54.5 0.40 1.43 52.2 121.7 113.7 68.7 121.4 226 67 69 70 0.000 1.001 11.900 622
266 27.314 26.728 103.228 0.10 0.10 0.92 1.22 0.00 76 76 70 1.13 0.40 113 0.020 98 101 53.9 0.60 1.41 52.1 121.7 113.8 68.7 121.4 273 68 70 70 0.000 1.001 11.734 612
267 27.414 26.828 103.616 0.10 0.10 0.92 1.21 0.00 76 76 70 1.12 0.40 122 0.020 99 102 53.3 0.60 1.42 52.1 121.7 113.8 68.6 121.4 317 68 70 70 0.000 1.001 11.817 617
268 27.514 26.928 104.005 0.10 0.10 0.91 1.21 0.00 76 76 70 1.12 0.40 131 0.020 99 103 52.7 0.60 1.43 52.2 121.8 113.9 68.6 121.4 349 69 71 70 0.000 1.001 11.900 622
269 27.614 27.028 104.393 0.10 0.10 0.91 1.21 0.00 76 76 70 1.12 0.40 140 0.020 100 104 52.0 0.70 1.50 52.3 121.9 113.7 68.7 121.6 379 69 72 70 0.000 1.001 12.483 654
270 27.714 27.127 104.781 0.10 0.10 0.91 1.21 0.00 76 76 70 1.12 0.40 150 0.020 101 104 51.1 0.90 1.53 52.5 122.1 113.6 68.7 121.7 419 70 73 70 0.000 1.001 12.733 669
271 27.814 27.226 105.169 0.10 0.10 0.91 1.21 0.00 76 76 70 1.11 0.40 161 0.020 102 104 50.1 1.00 1.52 52.7 122.2 113.5 68.6 121.8 464 71 74 70 0.000 1.001 12.649 667
272 27.914 27.325 105.557 0.10 0.10 0.91 1.21 0.00 76 76 70 1.11 0.40 173 0.020 103 106 49.0 1.10 1.55 52.5 122.5 113.7 68.5 122.1 505 72 75 70 0.000 1.001 12.899 678
273 28.014 27.425 105.945 0.10 0.10 0.90 1.21 0.00 76 76 70 1.11 0.40 183 0.020 104 107 47.9 1.10 1.57 52.9 123.0 114.1 68.5 122.5 529 73 77 70 0.000 1.001 13.066 692
274 28.114 27.523 106.333 0.10 0.10 0.90 1.20 0.00 76 76 70 1.10 0.40 190 0.020 104 106 46.7 1.20 1.57 53.3 123.4 114.4 68.6 123.0 541 74 78 70 0.000 1.001 13.066 697
275 28.214 27.622 106.721 0.10 0.10 0.91 1.20 0.00 76 76 70 1.10 0.40 196 0.020 105 107 45.5 1.20 1.58 54.1 124.1 115.0 68.6 123.6 552 74 79 70 0.000 1.001 13.149 712
276 28.314 27.721 107.109 0.10 0.10 0.90 1.20 0.00 76 76 70 1.10 0.40 202 0.020 105 108 44.2 1.30 1.57 54.5 124.8 115.4 68.5 124.3 568 75 80 70 0.000 1.001 13.066 713
277 28.414 27.819 107.497 0.10 0.10 0.90 1.18 0.00 76 76 70 1.10 0.40 203 0.020 105 107 43.0 1.20 1.50 55.3 126.0 116.6 68.5 125.3 574 76 81 70 0.000 1.001 12.483 691
278 28.514 27.917 107.885 0.10 0.10 0.90 1.20 0.00 76 76 70 1.09 0.30 189 0.020 104 106 41.6 1.40 1.31 56.3 127.0 118.9 68.6 126.5 542 76 81 70 0.000 1.001 10.902 614
279 28.614 28.015 108.273 0.10 0.10 0.89 1.19 0.00 76 76 70 1.09 0.40 199 0.020 105 107 40.6 1.00 1.29 57.4 128.4 120.1 68.6 127.7 562 77 82 70 0.000 1.001 10.735 617
280 28.714 28.113 108.661 0.10 0.10 0.89 1.19 0.00 76 76 70 1.09 0.30 192 0.020 104 106 39.3 1.30 1.28 58.8 129.8 121.4 68.6 129.1 558 77 82 70 0.000 1.001 10.652 627
281 28.814 28.211 109.049 0.10 0.10 0.89 1.19 0.00 76 76 70 1.09 0.40 194 0.020 104 106 38.2 1.10 1.28 60.2 130.8 122.2 68.6 130.2 561 78 82 70 0.000 1.001 10.652 642
282 28.914 28.309 109.438 0.10 0.10 0.89 1.19 0.00 76 76 70 1.08 0.30 190 0.020 104 106 36.9 1.30 1.29 61.1 132.3 123.6 68.6 131.8 546 78 82 70 0.000 1.001 10.735 657
283 29.014 28.406 109.826 0.10 0.10 0.88 1.18 0.00 76 76 70 1.08 0.30 199 0.020 105 105 35.7 1.20 1.29 62.8 133.8 124.8 68.6 133.1 561 78 83 70 0.000 1.001 10.735 675
284 29.114 28.504 110.214 0.10 0.10 0.88 1.19 0.00 76 76 70 1.08 0.30 202 0.020 105 107 34.6 1.10 1.28 64.2 135.2 125.9 68.6 134.6 562 79 83 70 0.000 1.001 10.652 685
285 29.214 28.604 110.602 0.10 0.10 0.88 1.22 0.00 76 76 70 1.08 0.30 198 0.020 105 109 33.3 1.30 1.29 65.7 136.8 127.3 68.6 136.0 558 79 83 70 0.000 1.001 10.735 706
286 29.314 28.703 110.990 0.10 0.10 0.88 1.20 0.00 76 76 70 1.08 0.30 199 0.020 105 108 32.3 1.00 1.28 66.9 138.6 129.0 68.7 137.8 552 79 83 70 0.000 1.001 10.652 714
287 29.414 28.802 111.378 0.10 0.10 0.87 1.21 0.00 76 76 70 1.08 0.30 200 0.020 105 108 31.4 0.90 1.28 69.0 140.0 130.2 68.5 139.2 550 79 83 70 0.000 1.001 10.652 736
288 29.514 28.900 111.766 0.10 0.10 0.87 1.20 0.00 76 76 70 1.08 0.30 199 0.020 105 107 30.3 1.10 1.28 70.1 141.4 131.4 68.6 140.6 547 79 83 70 0.000 1.001 10.652 747
289 29.614 28.999 112.154 0.10 0.10 0.87 1.19 0.00 76 76 70 1.08 0.30 198 0.020 105 108 29.4 0.90 1.21 71.7 143.1 133.4 68.6 142.3 543 79 82 70 0.000 1.001 10.070 723
290 29.714 29.097 112.542 0.10 0.10 0.87 1.19 0.00 76 76 70 1.07 0.30 198 0.020 105 106 28.4 1.00 1.17 73.6 144.5 134.9 68.6 143.7 540 79 82 70 0.000 1.001 9.737 718
291 29.814 29.196 112.930 0.10 0.10 0.62 1.20 0.00 76 76 70 0.77 0.30 197 0.020 105 107 27.5 0.90 1.16 75.0 145.7 136.1 68.6 145.1 536 78 82 70 0.000 1.001 9.653 725
292 29.924 29.295 113.318 0.11 0.10 0.77 1.20 0.00 76 76 70 0.45 0.30 196 0.020 115 107 26.6 0.90 1.15 76.4 147.2 137.4 68.6 146.5 532 78 82 70 0.000 1.001 9.570 732
293 30.034 29.394 113.706 0.11 0.10 0.91 1.20 0.00 76 76 70 0.45 0.30 193 0.020 115 107 25.7 0.90 1.14 77.7 148.4 138.5 68.5 147.8 526 78 81 70 0.000 1.001 9.487 738
294 30.144 29.494 114.094 0.11 0.10 0.90 1.22 0.00 76 76 70 0.45 0.20 191 0.020 115 108 24.9 0.80 1.15 79.1 149.7 139.5 68.6 149.0 519 78 81 70 0.000 1.001 9.570 758
295 30.254 29.593 114.483 0.11 0.10 0.91 1.23 0.00 76 76 70 0.46 0.20 189 0.020 114 107 24.1 0.80 1.09 80.3 151.0 141.1 68.6 150.3 512 78 81 70 0.000 1.001 9.071 730
296 30.364 29.693 114.871 0.11 0.10 0.92 1.22 0.00 76 76 70 0.47 0.20 186 0.020 114 108 23.4 0.70 1.02 81.6 152.2 143.1 68.6 151.5 506 78 80 70 0.000 1.001 8.488 694
297 30.474 29.793 115.259 0.11 0.10 0.93 1.22 0.00 76 76 70 0.48 0.20 185 0.020 114 108 22.6 0.80 1.02 82.8 153.4 143.9 68.6 152.7 506 78 80 70 0.000 1.001 8.488 704
298 30.584 29.893 115.647 0.11 0.10 0.94 1.22 0.00 76 76 70 0.49 0.20 183 0.020 114 107 21.9 0.70 1.02 84.2 154.3 144.8 68.6 153.7 499 77 79 70 0.000 1.001 8.488 716
299 30.694 29.993 116.035 0.11 0.10 0.94 1.21 0.00 76 76 70 0.48 0.20 181 0.020 114 107 21.2 0.70 0.98 85.0 155.6 146.3 68.6 154.8 492 76 79 70 0.000 1.001 8.156 694
300 30.804 30.093 116.423 0.11 0.10 0.95 1.20 0.00 76 76 70 0.50 0.20 179 0.020 114 107 20.5 0.70 0.98 86.3 156.6 147.3 68.6 156.0 486 75 78 70 0.000 1.001 8.156 705
301 30.924 30.192 116.811 0.12 0.10 0.96 1.21 0.00 76 76 70 0.52 0.20 177 0.020 124 106 19.8 0.70 0.97 87.1 157.5 148.3 68.6 156.9 482 75 78 70 0.000 1.001 8.072 704
302 31.034 30.291 117.199 0.11 0.10 0.98 1.21 0.00 76 76 70 0.54 0.20 176 0.020 113 106 19.2 0.60 0.98 88.1 158.6 149.1 68.6 157.9 480 75 77 70 0.000 1.001 8.156 720
303 31.144 30.391 117.587 0.11 0.10 0.98 1.21 0.00 76 76 70 0.54 0.20 175 0.020 113 107 18.6 0.60 0.98 89.2 159.5 149.8 68.7 158.9 482 74 77 70 0.000 1.001 8.155 729
304 31.254 30.491 117.975 0.11 0.10 0.99 1.21 0.00 76 76 70 0.56 0.20 175 0.020 113 107 18.0 0.60 0.97 90.1 160.4 150.5 68.6 159.8 482 74 77 70 0.000 1.001 8.072 728
305 31.364 30.590 118.363 0.11 0.10 1.02 1.22 0.00 76 76 70 0.59 0.20 174 0.020 113 106 17.3 0.70 0.92 91.0 161.1 151.9 68.6 160.6 478 74 76 70 0.000 1.001 7.656 697
306 31.474 30.690 118.751 0.11 0.10 1.05 1.21 0.00 76 76 70 0.62 0.20 173 0.020 113 107 16.8 0.50 0.90 91.8 162.2 153.0 68.7 161.5 475 74 76 70 0.000 1.001 7.490 688
307 31.584 30.789 119.139 0.11 0.10 1.08 1.21 0.00 76 76 70 0.65 0.20 172 0.020 113 105 16.2 0.60 0.90 92.9 162.9 153.7 68.7 162.3 474 73 76 70 0.000 1.001 7.490 696
308 31.694 30.888 119.528 0.11 0.10 1.11 1.21 0.00 76 76 70 0.69 0.20 171 0.020 113 105 15.6 0.60 0.90 93.6 163.7 154.3 68.7 163.0 473 73 75 70 0.000 1.001 7.490 702
309 31.804 30.988 119.916 0.11 0.10 1.14 1.20 0.00 76 76 70 0.72 0.20 170 0.020 113 106 15.0 0.60 0.89 94.7 164.6 155.2 68.7 164.0 473 73 75 70 0.000 1.001 7.406 702
310 31.914 31.087 120.304 0.11 0.10 1.17 1.21 0.00 76 76 70 0.75 0.20 170 0.020 113 105 14.5 0.50 0.90 95.3 165.4 155.7 68.7 164.7 470 73 75 70 0.000 1.001 7.490 715
311 32.024 31.187 120.692 0.11 0.10 1.20 1.21 0.00 76 76 70 0.78 0.20 170 0.020 113 106 13.9 0.60 0.90 95.8 166.3 156.7 68.7 165.5 473 73 75 70 0.000 1.001 7.490 718
312 32.134 31.287 121.080 0.11 0.10 1.18 1.22 0.00 76 76 70 0.86 0.20 169 0.020 113 106 13.4 0.50 0.90 97.0 167.1 157.2 68.7 166.4 470 72 74 70 0.000 1.001 7.490 727
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313 32.244 31.387 121.468 0.11 0.10 0.98 1.22 0.00 76 76 70 0.92 0.20 168 0.020 113 106 12.9 0.50 0.86 97.8 167.8 158.3 68.7 167.2 465 72 74 70 0.000 1.001 7.157 701
314 32.354 31.485 121.856 0.11 0.10 0.99 1.22 0.00 76 76 70 0.93 0.20 166 0.020 112 104 12.4 0.50 0.85 98.8 168.7 159.4 68.7 168.0 460 72 74 70 0.000 1.001 7.074 700
315 32.464 31.585 122.244 0.11 0.10 1.01 1.22 0.00 76 76 70 0.94 0.20 165 0.020 112 106 11.9 0.50 0.85 99.3 169.4 159.9 68.7 168.8 457 72 73 70 0.000 1.001 7.074 703
316 32.574 31.685 122.632 0.11 0.10 1.02 1.22 0.00 76 76 70 0.96 0.20 164 0.020 112 106 11.4 0.50 0.83 100.1 170.2 160.9 68.7 169.5 452 71 73 70 0.000 1.001 6.907 692
317 32.684 31.785 123.020 0.11 0.10 1.03 1.22 0.00 76 76 70 0.96 0.20 162 0.020 112 106 11.0 0.40 0.83 100.7 170.7 161.4 68.7 170.1 447 71 73 70 0.000 1.001 6.907 697
318 32.794 31.885 123.408 0.11 0.10 1.04 1.23 0.00 76 76 70 0.97 0.20 161 0.020 112 106 10.5 0.50 0.84 101.5 171.7 162.2 68.7 171.0 445 71 73 70 0.000 1.001 6.990 710
319 32.904 31.985 123.796 0.11 0.10 1.05 1.22 0.00 76 76 70 0.98 0.20 160 0.020 112 105 10.2 0.30 0.85 102.3 172.5 162.6 68.7 171.7 442 71 72 70 0.000 1.001 7.074 725
320 33.014 32.084 124.184 0.11 0.10 1.03 1.22 0.00 76 76 70 1.02 0.20 150 0.020 111 104 9.7 0.50 0.84 102.9 173.2 163.3 68.7 172.6 436 70 71 70 0.000 1.001 6.990 720
321 33.114 32.185 124.573 0.10 0.10 0.99 1.23 0.00 76 76 70 1.03 0.20 112 0.020 98 102 9.5 0.20 0.83 104.3 173.9 164.2 68.7 173.1 392 69 70 70 0.000 1.001 6.907 721
322 33.214 32.287 124.961 0.10 0.10 0.99 1.24 0.00 76 76 70 1.04 0.20 97 0.020 96 102 9.3 0.20 0.83 104.6 174.4 164.6 68.7 173.8 356 69 69 70 0.000 1.001 6.907 723
323 33.324 32.389 125.349 0.11 0.10 0.99 1.26 0.00 76 76 70 1.04 0.30 89 0.020 105 101 9.1 0.20 0.82 105.4 174.7 165.0 68.6 174.1 337 68 68 70 0.000 1.001 6.824 720
324 33.434 32.490 125.737 0.11 0.10 1.00 1.26 0.00 76 76 70 1.05 0.30 85 0.020 105 100 9.1 0.00 0.83 105.5 175.1 165.4 68.7 174.4 325 67 67 70 0.000 1.001 6.907 730
325 33.544 32.592 126.125 0.11 0.10 1.00 1.26 0.00 76 76 70 1.05 0.30 83 0.020 105 101 9.0 0.10 0.83 105.9 175.3 165.6 68.7 174.8 316 67 67 70 0.000 1.001 6.907 732
326 33.654 32.696 126.513 0.11 0.10 1.01 1.27 0.00 76 76 70 1.05 0.30 82 0.020 105 103 8.9 0.10 0.82 106.3 175.3 165.5 68.7 174.8 307 66 66 70 0.000 1.001 6.824 726
327 33.764 32.799 126.901 0.11 0.10 1.01 1.29 0.00 76 76 70 1.05 0.30 80 0.020 104 101 8.8 0.10 0.82 106.1 175.3 165.5 68.7 174.8 299 66 66 70 0.000 1.001 6.824 725
328 33.874 32.903 127.289 0.11 0.10 1.01 1.29 0.00 76 76 70 1.06 0.30 79 0.020 104 102 8.8 0.00 0.83 106.2 175.2 165.7 68.7 174.8 292 65 65 70 0.000 1.001 6.907 734
329 33.984 33.007 127.677 0.11 0.10 1.02 1.29 0.00 76 76 70 1.06 0.30 79 0.020 104 102 8.8 0.00 0.83 106.1 175.1 165.4 68.7 174.7 285 65 65 70 0.000 1.001 6.907 734
330 34.094 33.111 128.065 0.11 0.10 1.02 1.31 0.00 76 76 70 1.06 0.30 78 0.020 104 102 8.7 0.10 0.83 106.0 174.9 165.2 68.7 174.5 279 65 64 70 0.000 1.001 6.907 733
331 34.204 33.216 128.453 0.11 0.11 1.02 1.30 0.00 76 76 70 1.06 0.30 78 0.020 104 103 8.7 0.00 0.83 106.1 174.8 165.3 68.7 174.4 274 64 64 70 0.000 1.001 6.907 733
332 34.314 33.321 128.841 0.11 0.10 1.02 1.31 0.00 76 76 70 1.06 0.30 77 0.020 104 103 8.6 0.10 0.82 105.9 174.8 165.1 68.7 174.4 268 64 64 70 0.000 1.001 6.824 723
333 34.414 33.425 129.229 0.10 0.10 1.02 1.32 0.00 76 76 70 1.07 0.30 77 0.020 95 102 8.6 0.00 0.82 105.7 174.6 165.0 68.7 174.2 263 64 63 70 0.000 1.001 6.824 722
334 34.514 33.531 129.618 0.10 0.11 1.02 1.31 0.00 76 76 70 1.07 0.30 77 0.020 95 104 8.6 0.00 0.82 105.5 174.5 164.9 68.7 174.0 258 64 63 70 0.000 1.001 6.824 721
335 34.614 33.636 130.006 0.10 0.11 1.03 1.32 0.00 76 76 70 1.07 0.30 76 0.020 95 103 8.6 0.00 0.82 105.5 174.3 164.7 68.7 173.9 253 63 63 70 0.000 1.001 6.824 721
336 34.724 33.741 130.394 0.11 0.10 1.03 1.32 0.00 76 76 70 1.07 0.30 76 0.020 104 103 8.6 0.00 0.81 105.2 174.2 164.5 68.7 173.8 249 63 62 70 0.000 1.001 6.741 710
337 34.834 33.847 130.782 0.11 0.11 1.02 1.32 0.00 76 76 70 1.07 0.30 76 0.020 104 104 8.6 0.00 0.82 105.2 174.0 164.5 68.7 173.6 244 63 62 70 0.000 1.001 6.824 719
338 34.944 33.951 131.170 0.11 0.10 1.03 1.32 0.00 76 76 70 1.08 0.30 76 0.020 104 102 8.6 0.00 0.83 104.9 173.8 164.3 68.7 173.4 240 63 62 70 0.000 1.001 6.907 725
339 35.054 34.057 131.558 0.11 0.11 1.03 1.32 0.00 76 76 70 1.07 0.30 75 0.020 104 104 8.5 0.10 0.82 104.8 173.7 164.2 68.7 173.3 236 62 62 70 0.000 1.001 6.824 716
340 35.164 34.163 131.946 0.11 0.11 1.03 1.33 0.00 76 76 70 1.07 0.30 75 0.020 104 104 8.6 -0.10 0.83 104.7 173.5 163.8 68.6 173.1 232 62 61 70 0.000 1.001 6.907 724
341 35.274 34.268 132.334 0.11 0.11 0.99 1.32 0.00 76 76 70 1.11 0.30 75 0.020 104 103 8.6 0.00 0.82 104.4 173.3 164.0 68.6 172.9 228 62 61 70 0.000 1.001 6.824 713
342 35.384 34.378 132.722 0.11 0.11 0.93 1.43 0.00 76 76 70 1.10 0.30 75 0.020 104 108 8.6 0.00 0.83 104.4 173.1 163.9 68.7 172.8 224 62 61 70 0.000 1.001 6.907 722
343 35.494 34.483 133.110 0.11 0.10 0.93 1.26 0.00 76 76 70 1.11 0.40 75 0.020 104 103 8.6 0.00 0.82 104.1 172.9 163.4 68.7 172.6 221 62 61 70 0.000 1.001 6.824 711
344 35.604 34.581 133.498 0.11 0.10 0.93 1.17 0.00 76 76 70 1.10 0.40 75 0.020 104 96 8.6 0.00 0.83 103.9 172.8 163.2 68.7 172.4 217 62 61 70 0.000 1.001 6.907 719
345 35.714 34.679 133.886 0.11 0.10 0.93 1.19 0.00 76 76 70 1.10 0.40 75 0.020 104 96 8.5 0.10 0.82 103.8 172.6 163.2 68.7 172.2 214 61 60 70 0.000 1.001 6.824 709
346 35.814 34.778 134.274 0.10 0.10 0.93 1.21 0.00 76 76 70 1.10 0.40 74 0.020 94 97 8.5 0.00 0.83 103.6 172.4 162.9 68.7 172.1 210 61 60 70 0.000 1.001 6.907 717
347 35.914 34.878 134.663 0.10 0.10 0.93 1.21 0.00 76 76 70 1.11 0.40 74 0.020 94 98 8.5 0.00 0.82 103.4 172.3 163.0 68.7 171.9 207 61 60 70 0.000 1.001 6.824 707
348 36.014 34.977 135.051 0.10 0.10 0.92 1.20 0.00 76 76 70 1.10 0.40 74 0.020 94 97 8.5 0.00 0.82 103.2 172.1 162.7 68.7 171.7 203 61 60 70 0.000 1.001 6.824 705
349 36.114 35.076 135.439 0.10 0.10 0.93 1.20 0.00 76 76 70 1.11 0.40 74 0.020 94 97 8.5 0.00 0.83 103.2 171.9 162.8 68.7 171.6 200 61 60 70 0.000 1.001 6.907 714
350 36.214 35.175 135.827 0.10 0.10 0.93 1.20 0.00 76 76 70 1.11 0.40 74 0.020 94 97 8.5 0.00 0.81 102.9 171.7 162.4 68.7 171.4 197 61 60 70 0.000 1.001 6.741 695
351 36.314 35.274 136.215 0.10 0.10 0.93 1.20 0.00 76 76 70 1.10 0.40 74 0.020 94 97 8.5 0.00 0.82 102.7 171.5 162.4 68.7 171.1 195 61 60 70 0.000 1.001 6.824 701
352 36.414 35.373 136.603 0.10 0.10 0.93 1.20 0.00 76 76 70 1.11 0.40 74 0.020 94 97 8.5 0.00 0.82 102.4 171.3 162.3 68.7 171.0 192 61 60 70 0.000 1.001 6.824 699
353 36.514 35.473 136.991 0.10 0.10 0.93 1.20 0.00 76 76 70 1.11 0.40 74 0.020 94 98 8.5 0.00 0.81 102.2 171.2 162.0 68.7 170.8 189 61 59 70 0.000 1.001 6.741 690
354 36.614 35.572 137.379 0.10 0.10 0.93 1.20 0.00 76 76 70 1.11 0.40 73 0.020 94 97 8.5 0.00 0.82 102.2 171.0 161.9 68.7 170.6 187 61 59 70 0.000 1.001 6.824 698
355 36.714 35.672 137.767 0.10 0.10 0.93 1.19 0.00 76 75 70 1.11 0.40 73 0.020 94 98 8.4 0.10 0.83 102.0 170.8 161.7 68.7 170.5 185 61 59 70 0.000 1.001 6.907 705
356 36.814 35.770 138.155 0.10 0.10 0.93 1.20 0.00 76 75 70 1.11 0.40 73 0.020 94 96 8.5 -0.10 0.83 101.6 170.6 161.6 68.7 170.1 182 61 59 70 0.000 1.001 6.907 703
357 36.914 35.869 138.543 0.10 0.10 0.93 1.20 0.00 76 75 70 1.11 0.40 73 0.020 94 97 8.4 0.10 0.82 101.5 170.4 161.1 68.7 170.0 180 62 60 70 0.000 1.001 6.824 693
358 37.024 35.969 138.931 0.11 0.10 0.93 1.20 0.00 76 75 70 1.11 0.40 73 0.020 104 98 8.4 0.00 0.83 101.3 170.2 161.1 68.7 169.8 178 62 60 70 0.000 1.001 6.907 700
359 37.134 36.068 139.319 0.11 0.10 0.93 1.20 0.00 76 75 70 1.11 0.40 73 0.020 104 97 8.4 0.00 0.85 101.0 170.0 160.6 68.7 169.7 176 63 61 70 0.000 1.001 7.074 715
360 37.244 36.168 139.708 0.11 0.10 0.93 1.21 0.00 76 75 70 1.11 0.40 73 0.020 104 98 8.4 0.00 0.85 101.0 169.8 160.5 68.7 169.5 174 64 61 70 0.000 1.001 7.074 715
361 37.354 36.269 140.096 0.11 0.10 0.93 1.23 0.00 76 75 70 1.11 0.40 73 0.020 104 99 8.5 -0.10 0.87 100.7 169.6 160.2 68.7 169.3 172 64 62 70 0.000 1.001 7.240 730
362 37.464 36.368 140.484 0.11 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 73 0.020 104 97 8.5 0.00 0.87 100.5 169.4 159.8 68.7 169.1 171 64 62 70 0.000 1.001 7.240 728
363 37.574 36.469 140.872 0.11 0.10 0.93 1.21 0.00 76 75 70 1.10 0.40 73 0.020 104 99 8.4 0.10 0.88 100.4 169.1 159.7 68.7 168.9 169 64 62 70 0.000 1.001 7.323 736
364 37.684 36.569 141.260 0.11 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 73 0.020 104 98 8.4 0.00 0.88 100.1 168.9 159.3 68.7 168.6 168 65 63 70 0.000 1.001 7.323 734
365 37.794 36.670 141.648 0.11 0.10 0.93 1.23 0.00 76 75 70 1.11 0.40 72 0.020 104 99 8.4 0.00 0.87 100.0 168.8 159.3 68.7 168.4 166 65 63 70 0.000 1.001 7.240 725
366 37.904 36.770 142.036 0.11 0.10 0.93 1.23 0.00 76 75 70 1.11 0.40 72 0.020 104 98 8.4 0.00 0.87 99.5 168.5 158.9 68.7 168.2 165 65 63 70 0.000 1.001 7.240 721
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367 38.014 36.870 142.424 0.11 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 72 0.020 104 98 8.5 -0.10 0.87 99.4 168.3 158.8 68.7 168.0 163 65 64 70 0.000 1.001 7.240 721
368 38.114 36.970 142.812 0.10 0.10 0.93 1.23 0.00 76 75 70 1.11 0.40 72 0.020 94 98 8.4 0.10 0.87 99.2 168.0 158.6 68.7 167.7 162 65 64 70 0.000 1.001 7.240 719
369 38.214 37.071 143.200 0.10 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 72 0.020 94 99 8.4 0.00 0.88 99.1 167.8 158.3 68.7 167.5 161 66 64 70 0.000 1.001 7.323 727
370 38.314 37.171 143.588 0.10 0.10 0.93 1.23 0.00 76 75 70 1.10 0.40 72 0.020 94 98 8.5 -0.10 0.87 98.6 167.6 158.3 68.7 167.3 159 66 64 70 0.000 1.001 7.240 715
371 38.414 37.272 143.976 0.10 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 72 0.020 94 99 8.4 0.10 0.88 98.5 167.4 157.9 68.7 167.1 158 66 64 70 0.000 1.001 7.323 722
372 38.514 37.372 144.364 0.10 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 72 0.020 94 98 8.4 0.00 0.88 98.3 167.2 157.7 68.7 166.9 157 66 65 70 0.000 1.001 7.323 721
373 38.614 37.471 144.753 0.10 0.10 0.93 1.23 0.00 76 75 70 1.11 0.40 72 0.020 94 97 8.4 0.00 0.88 98.0 167.0 157.7 68.7 166.7 156 66 65 70 0.000 1.001 7.323 719
374 38.714 37.572 145.141 0.10 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 72 0.020 94 99 8.4 0.00 0.87 97.8 166.8 157.4 68.8 166.4 155 66 65 70 0.000 1.001 7.240 709
375 38.814 37.672 145.529 0.10 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 72 0.020 94 98 8.4 0.00 0.87 97.7 166.5 157.6 68.8 166.2 154 66 65 70 0.000 1.001 7.240 708
376 38.914 37.772 145.917 0.10 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 72 0.020 94 98 8.5 -0.10 0.88 97.4 166.3 157.1 68.8 166.0 152 66 65 70 0.000 1.001 7.323 714
377 39.014 37.873 146.305 0.10 0.10 0.93 1.23 0.00 76 75 70 1.11 0.40 72 0.020 94 99 8.5 0.00 0.88 97.0 166.2 156.7 68.8 165.8 152 66 65 70 0.000 1.001 7.323 711
378 39.114 37.972 146.693 0.10 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 72 0.020 94 97 8.4 0.10 0.88 96.9 165.9 156.5 68.7 165.6 150 66 65 70 0.000 1.001 7.323 710
379 39.224 38.072 147.081 0.11 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 72 0.020 104 98 8.4 0.00 0.88 96.7 165.6 156.1 68.7 165.3 149 66 66 70 0.000 1.001 7.323 709
380 39.334 38.173 147.469 0.11 0.10 0.93 1.22 0.00 76 75 70 1.10 0.40 72 0.020 104 99 8.4 0.00 0.88 96.7 165.4 156.1 68.7 165.1 148 66 66 70 0.000 1.001 7.323 709
381 39.444 38.273 147.857 0.11 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 72 0.020 104 98 8.5 -0.10 0.93 96.4 165.2 155.6 68.7 164.9 147 66 66 70 0.000 1.001 7.739 747
382 39.554 38.374 148.245 0.11 0.10 0.93 1.22 0.00 76 75 70 1.11 0.40 72 0.020 104 99 8.4 0.10 0.91 96.2 164.9 155.4 68.7 164.7 146 67 66 70 0.000 1.001 7.573 730
383 39.664 38.474 148.633 0.11 0.10 0.93 1.22 0.00 76 75 70 1.10 0.40 72 0.020 104 98 8.4 0.00 0.92 96.0 164.7 155.1 68.8 164.4 145 67 66 70 0.000 1.001 7.656 735
384 39.774 38.574 149.021 0.11 0.10 0.94 1.22 0.00 76 75 70 1.11 0.40 71 0.020 104 98 8.5 -0.10 0.92 95.7 164.5 154.9 68.8 164.2 144 67 66 70 0.000 1.001 7.656 734
385 39.884 38.674 149.409 0.11 0.10 0.94 1.22 0.00 76 75 70 1.11 0.40 71 0.020 104 98 8.5 0.00 0.92 95.3 164.3 155.0 68.8 164.0 144 67 66 70 0.000 1.001 7.656 730
386 39.994 38.775 149.798 0.11 0.10 0.93 1.23 0.00 76 75 70 1.10 0.40 71 0.020 104 99 8.4 0.10 0.92 95.3 164.0 154.5 68.7 163.7 142 67 67 70 0.000 1.001 7.656 731
387 40.104 38.875 150.186 0.11 0.10 0.93 1.23 0.00 76 75 70 1.10 0.40 71 0.020 104 98 8.5 -0.10 0.91 94.9 163.8 154.4 68.7 163.4 141 67 67 70 0.000 1.001 7.573 719
388 40.214 38.976 150.574 0.11 0.10 0.93 1.22 0.00 76 75 69 1.11 0.40 71 0.020 104 99 8.5 0.00 0.92 94.8 163.5 154.4 68.8 163.2 141 67 67 69 0.000 1.001 7.656 726
389 40.314 39.075 150.962 0.10 0.10 0.93 1.23 0.00 76 75 70 1.10 0.40 71 0.020 94 97 8.5 0.00 0.91 94.5 163.3 154.0 68.8 163.0 140 67 67 70 0.000 1.001 7.573 716
390 40.414 39.176 151.350 0.10 0.10 0.93 1.22 0.00 76 75 69 1.11 0.40 71 0.020 94 99 8.5 0.00 0.91 94.0 163.1 153.8 68.8 162.8 139 67 67 69 0.000 1.001 7.573 713
391 40.514 39.277 151.738 0.10 0.10 0.93 1.21 0.00 76 75 70 1.11 0.40 71 0.020 94 99 8.5 0.00 0.92 93.8 162.9 153.6 68.8 162.6 138 67 67 70 0.000 1.001 7.656 719
392 40.614 39.377 152.126 0.10 0.10 0.93 1.23 0.00 76 75 69 1.10 0.40 71 0.020 94 98 8.5 0.00 0.92 93.6 162.7 153.7 68.8 162.3 137 67 67 69 0.000 1.001 7.656 717
393 40.714 39.478 152.514 0.10 0.10 0.93 1.22 0.00 76 75 69 1.11 0.40 71 0.020 94 99 8.5 0.00 0.91 93.5 162.4 153.2 68.8 162.1 136 67 67 69 0.000 1.001 7.573 709
394 40.814 39.577 152.902 0.10 0.10 0.93 1.22 0.00 76 75 69 1.11 0.40 71 0.020 94 97 8.5 0.00 0.91 93.3 162.2 153.1 68.8 161.9 135 67 67 69 0.000 1.001 7.573 708
395 40.914 39.678 153.290 0.10 0.10 0.93 1.22 0.00 76 75 69 1.11 0.40 71 0.020 94 99 8.5 0.00 0.92 93.0 161.9 152.8 68.8 161.7 135 67 67 69 0.000 1.001 7.656 713
396 41.014 39.778 153.678 0.10 0.10 0.94 1.22 0.00 76 75 69 1.11 0.40 71 0.020 94 98 8.5 0.00 0.92 92.9 161.7 152.5 68.8 161.5 134 67 67 69 0.000 1.001 7.656 712
397 41.114 39.879 154.066 0.10 0.10 0.93 1.22 0.00 76 75 69 1.11 0.40 71 0.020 94 99 8.4 0.10 0.92 92.4 161.5 152.5 68.8 161.3 134 67 67 69 0.000 1.001 7.656 709
398 41.214 39.979 154.454 0.10 0.10 0.93 1.22 0.00 76 75 69 1.11 0.40 71 0.020 94 98 8.5 -0.10 0.93 92.3 161.2 151.9 68.8 161.0 133 67 67 69 0.000 1.001 7.739 715
399 41.314 40.079 154.843 0.10 0.10 0.93 1.22 0.00 75 75 69 1.11 0.40 71 0.020 94 98 8.5 0.00 0.94 92.1 161.0 151.8 68.7 160.8 132 67 67 69 0.000 1.001 7.823 722
400 41.424 40.179 155.231 0.11 0.10 0.93 1.22 0.00 75 75 69 1.10 0.40 71 0.020 104 98 8.5 0.00 0.94 91.8 160.9 151.6 68.8 160.6 131 67 67 69 0.000 1.001 7.822 719
401 41.534 40.280 155.619 0.11 0.10 0.93 1.22 0.00 75 75 69 1.11 0.40 71 0.020 104 99 8.5 0.00 0.94 91.6 160.7 151.5 68.8 160.4 131 67 67 69 0.000 1.001 7.822 718
402 41.644 40.380 156.007 0.11 0.10 0.93 1.22 0.00 76 75 69 1.11 0.40 71 0.020 104 98 8.5 0.00 0.94 91.6 160.4 151.1 68.8 160.2 130 67 67 69 0.000 1.001 7.822 717
403 41.754 40.481 156.395 0.11 0.10 0.94 1.23 0.00 75 75 69 1.11 0.40 71 0.020 104 99 8.5 0.00 0.93 91.4 160.2 151.0 68.8 160.0 129 67 67 69 0.000 1.001 7.739 708
404 41.864 40.581 156.783 0.11 0.10 0.94 1.22 0.00 75 75 69 1.11 0.40 71 0.020 104 98 8.5 0.00 0.96 91.0 160.0 150.7 68.7 159.7 129 67 67 69 0.000 1.001 7.989 728
405 41.974 40.681 157.171 0.11 0.10 0.93 1.22 0.00 75 75 69 1.11 0.40 71 0.020 104 98 8.5 0.00 0.94 90.9 159.7 150.3 68.8 159.5 128 68 67 69 0.000 1.001 7.822 712
406 42.084 40.781 157.559 0.11 0.10 0.94 1.22 0.00 75 75 69 1.11 0.40 71 0.020 104 98 8.5 0.00 0.96 90.5 159.5 150.2 68.8 159.2 128 68 67 69 0.000 1.001 7.989 724
407 42.194 40.882 157.947 0.11 0.10 0.93 1.22 0.00 75 75 69 1.11 0.40 71 0.020 104 99 8.5 0.00 0.94 90.2 159.3 150.1 68.8 159.0 128 68 67 69 0.000 1.001 7.822 707
408 42.304 40.982 158.335 0.11 0.10 0.93 1.23 0.00 75 75 69 1.11 0.40 71 0.020 104 98 8.5 0.00 0.96 89.9 159.0 149.7 68.8 158.7 127 68 67 69 0.000 1.001 7.989 719
409 42.414 41.082 158.723 0.11 0.10 0.93 1.22 0.00 75 75 69 1.11 0.40 71 0.020 104 98 8.6 -0.10 0.96 89.7 158.8 149.4 68.8 158.5 126 68 67 69 0.000 1.001 7.989 718
410 42.514 41.182 159.111 0.10 0.10 0.93 1.23 0.00 75 75 69 1.11 0.40 71 0.020 94 98 8.6 0.00 0.94 89.7 158.5 149.4 68.8 158.3 125 68 67 69 0.000 1.001 7.822 702
411 42.614 41.283 159.499 0.10 0.10 0.94 1.22 0.00 75 75 69 1.11 0.40 71 0.020 94 99 8.5 0.10 0.96 89.5 158.4 149.1 68.8 158.1 125 68 67 69 0.000 1.001 7.989 716
412 42.714 41.383 159.888 0.10 0.10 0.94 1.23 0.00 75 75 69 1.11 0.40 71 0.020 94 98 8.5 0.00 0.96 89.3 158.1 148.9 68.8 157.8 124 68 67 69 0.000 1.001 7.989 715
413 42.814 41.484 160.276 0.10 0.10 0.94 1.22 0.00 75 75 69 1.11 0.40 71 0.020 94 99 8.5 0.00 0.95 89.1 157.8 148.8 68.8 157.6 124 68 67 69 0.000 1.001 7.906 705
414 42.914 41.584 160.664 0.10 0.10 0.93 1.23 0.00 75 75 69 1.10 0.40 70 0.020 94 98 8.6 -0.10 0.96 88.8 157.6 148.6 68.8 157.3 124 68 67 69 0.000 1.001 7.989 710
415 43.014 41.684 161.052 0.10 0.10 0.94 1.22 0.00 75 75 69 1.10 0.40 70 0.020 94 98 8.6 0.00 0.96 88.6 157.4 148.3 68.8 157.1 124 68 67 69 0.000 1.001 7.989 708
416 43.114 41.785 161.440 0.10 0.10 0.94 1.23 0.00 75 75 69 1.11 0.40 70 0.020 94 99 8.6 0.00 0.95 88.3 157.1 148.1 68.8 156.8 123 68 67 69 0.000 1.001 7.906 699
417 43.214 41.886 161.828 0.10 0.10 0.94 1.23 0.00 75 75 69 1.10 0.40 70 0.020 94 99 8.6 0.00 0.96 88.0 156.9 147.8 68.8 156.7 124 68 67 69 0.000 1.001 7.989 704
418 43.314 41.986 162.216 0.10 0.10 0.94 1.20 0.00 75 75 69 1.10 0.40 70 0.020 94 98 8.6 0.00 0.99 87.9 156.7 147.4 68.8 156.4 124 68 67 69 0.000 1.001 8.239 725
419 43.414 42.085 162.604 0.10 0.10 0.94 1.20 0.00 75 75 69 1.11 0.40 70 0.020 94 97 8.5 0.10 1.00 87.8 156.3 147.0 68.8 156.1 123 68 67 69 0.000 1.001 8.322 731
420 43.514 42.184 162.992 0.10 0.10 0.94 1.20 0.00 75 75 69 1.11 0.40 70 0.020 94 97 8.6 -0.10 1.00 87.3 156.1 146.8 68.8 155.8 122 68 67 69 0.000 1.001 8.322 728
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421 43.624 42.283 163.380 0.11 0.10 0.93 1.20 0.00 75 75 69 1.10 0.40 70 0.020 104 97 8.6 0.00 1.00 87.1 155.9 146.7 68.8 155.6 120 68 67 69 0.000 1.001 8.322 726
422 43.734 42.382 163.768 0.11 0.10 0.93 1.19 0.00 75 75 69 1.11 0.40 70 0.020 104 97 8.6 0.00 1.00 86.9 155.6 146.4 68.8 155.4 120 68 67 69 0.000 1.001 8.322 724
423 43.844 42.481 164.156 0.11 0.10 0.94 1.20 0.00 75 75 69 1.11 0.40 70 0.020 104 97 8.5 0.10 0.99 86.5 155.3 146.2 68.7 155.1 120 68 67 69 0.000 1.001 8.239 714
424 43.954 42.581 164.544 0.11 0.10 0.93 1.20 0.00 75 75 69 1.10 0.40 70 0.020 104 98 8.6 -0.10 1.00 86.3 155.2 146.0 68.8 155.0 119 68 67 69 0.000 1.001 8.322 719
425 44.064 42.680 164.933 0.11 0.10 0.94 1.21 0.00 75 75 69 1.11 0.40 70 0.020 104 97 8.6 0.00 1.00 86.1 155.0 145.8 68.8 154.7 119 68 67 69 0.000 1.001 8.322 717
426 44.174 42.780 165.321 0.11 0.10 0.94 1.20 0.00 75 75 69 1.11 0.40 70 0.020 104 98 8.7 -0.10 1.00 85.9 154.7 145.4 68.8 154.4 118 68 67 69 0.000 1.001 8.322 716
427 44.284 42.879 165.709 0.11 0.10 0.94 1.20 0.00 75 75 69 1.11 0.40 70 0.020 104 97 8.7 0.00 1.00 85.4 154.5 145.4 68.7 154.3 119 68 67 69 0.000 1.001 8.322 712
428 44.394 42.978 166.097 0.11 0.10 0.94 1.21 0.00 75 75 69 1.11 0.40 70 0.020 104 97 8.6 0.10 1.00 85.6 154.2 145.3 68.7 154.0 118 69 67 69 0.000 1.001 8.322 713
429 44.504 43.077 166.485 0.11 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 104 97 8.6 0.00 1.00 85.2 153.9 144.8 68.7 153.7 118 69 67 69 0.000 1.001 8.322 710
430 44.614 43.177 166.873 0.11 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 104 98 8.6 0.00 1.00 84.9 153.8 144.7 68.8 153.5 117 69 67 69 0.000 1.001 8.322 708
431 44.714 43.276 167.261 0.10 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.6 0.00 1.00 84.7 153.5 144.4 68.7 153.3 117 69 67 69 0.000 1.001 8.322 706
432 44.814 43.376 167.649 0.10 0.10 0.93 1.21 0.00 75 74 69 1.11 0.40 70 0.020 94 98 8.6 0.00 1.00 84.5 153.3 144.4 68.7 153.1 117 69 67 69 0.000 1.001 8.322 704
433 44.914 43.475 168.037 0.10 0.10 0.93 1.20 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.7 -0.10 1.01 84.3 153.0 144.1 68.7 152.8 117 69 67 69 0.000 1.001 8.405 709
434 45.014 43.574 168.425 0.10 0.10 0.94 1.21 0.00 75 74 69 1.10 0.40 70 0.020 94 97 8.6 0.10 1.01 84.2 152.8 143.7 68.8 152.6 116 69 67 69 0.000 1.001 8.405 708
435 45.114 43.673 168.813 0.10 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.6 0.00 1.02 83.9 152.6 143.5 68.8 152.4 116 69 67 69 0.000 1.001 8.488 713
436 45.214 43.772 169.201 0.10 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.7 -0.10 1.02 83.5 152.3 143.4 68.7 152.1 116 69 67 69 0.000 1.001 8.488 709
437 45.314 43.872 169.589 0.10 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 94 98 8.6 0.10 1.02 83.3 152.2 143.2 68.8 151.9 116 69 67 69 0.000 1.001 8.488 708
438 45.414 43.971 169.978 0.10 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.6 0.00 1.01 83.3 151.9 142.8 68.7 151.6 115 69 67 69 0.000 1.001 8.405 701
439 45.514 44.071 170.366 0.10 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 94 98 8.7 -0.10 1.02 82.8 151.6 142.7 68.7 151.4 115 69 67 69 0.000 1.001 8.488 704
440 45.614 44.170 170.754 0.10 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.6 0.10 1.01 82.5 151.3 142.4 68.8 151.1 114 69 67 69 0.000 1.001 8.405 695
441 45.714 44.269 171.142 0.10 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.7 -0.10 1.02 82.2 151.2 142.1 68.7 150.9 114 69 68 69 0.000 1.001 8.488 699
442 45.824 44.368 171.530 0.11 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 104 97 8.6 0.10 1.02 82.2 150.9 142.2 68.7 150.7 113 69 68 69 0.000 1.001 8.488 698
443 45.934 44.467 171.918 0.11 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 104 97 8.7 -0.10 1.03 81.9 150.7 141.6 68.7 150.5 113 69 68 69 0.000 1.001 8.571 703
444 46.044 44.567 172.306 0.11 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 104 98 8.6 0.10 1.04 81.7 150.4 141.3 68.7 150.2 113 69 68 69 0.000 1.001 8.655 708
445 46.154 44.666 172.694 0.11 0.10 0.93 1.21 0.00 75 74 69 1.11 0.40 70 0.020 104 97 8.6 0.00 1.04 81.4 150.2 141.4 68.7 150.0 113 69 68 69 0.000 1.001 8.655 705
446 46.264 44.766 173.082 0.11 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 104 98 8.6 0.00 1.03 81.0 149.9 141.0 68.7 149.8 112 69 68 69 0.000 1.001 8.572 695
447 46.374 44.865 173.470 0.11 0.10 0.93 1.20 0.00 75 74 69 1.11 0.40 70 0.020 104 97 8.7 -0.10 1.03 81.1 149.7 140.8 68.7 149.4 112 69 68 69 0.000 1.001 8.571 696
448 46.484 44.964 173.858 0.11 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 104 97 8.7 0.00 1.03 80.8 149.4 140.7 68.7 149.2 112 69 68 69 0.000 1.001 8.572 694
449 46.594 45.063 174.246 0.11 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 104 97 8.6 0.10 1.04 80.3 149.2 140.3 68.7 149.0 111 69 68 69 0.000 1.001 8.655 696
450 46.704 45.163 174.634 0.11 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 104 98 8.7 -0.10 1.04 80.1 148.9 140.2 68.7 148.8 112 69 68 69 0.000 1.001 8.655 694
451 46.814 45.262 175.023 0.11 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 104 97 8.6 0.10 1.04 79.8 148.7 139.8 68.7 148.4 111 69 68 69 0.000 1.001 8.655 692
452 46.914 45.362 175.411 0.10 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 94 98 8.7 -0.10 1.04 79.7 148.4 139.5 68.7 148.2 112 69 68 69 0.000 1.001 8.655 690
453 47.014 45.461 175.799 0.10 0.10 0.93 1.20 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.7 0.00 1.04 79.4 148.2 139.3 68.7 148.0 111 69 68 69 0.000 1.001 8.655 688
454 47.114 45.560 176.187 0.10 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.8 -0.10 1.03 79.1 148.0 139.3 68.7 147.8 111 69 68 69 0.000 1.001 8.572 679
455 47.214 45.659 176.575 0.10 0.10 0.93 1.21 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.8 0.00 1.04 78.9 147.8 139.1 68.7 147.6 110 69 68 69 0.000 1.001 8.655 683
456 47.314 45.758 176.963 0.10 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.7 0.10 1.04 78.9 147.6 138.9 68.7 147.3 110 69 68 69 0.000 1.001 8.655 684
457 47.414 45.858 177.351 0.10 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 94 98 8.7 0.00 1.03 78.6 147.2 138.7 68.7 147.1 110 69 68 69 0.000 1.001 8.572 675
458 47.514 45.958 177.739 0.10 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 94 98 8.7 0.00 1.03 78.4 147.1 138.3 68.7 146.8 110 69 68 69 0.000 1.001 8.572 673
459 47.614 46.057 178.127 0.10 0.10 0.93 1.21 0.00 75 74 69 1.11 0.40 70 0.020 94 97 8.7 0.00 1.06 78.1 146.9 138.0 68.7 146.6 109 69 68 69 0.000 1.001 8.821 689
460 47.714 46.157 178.515 0.10 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 94 98 8.7 0.00 1.05 78.0 146.5 137.7 68.7 146.4 108 69 68 69 0.000 1.001 8.738 682
461 47.814 46.255 178.903 0.10 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 69 0.020 94 96 8.7 0.00 1.06 77.3 146.3 137.6 68.7 146.1 109 69 68 69 0.000 1.001 8.821 682
462 47.914 46.354 179.291 0.10 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 69 0.020 94 97 8.7 0.00 1.06 77.3 146.2 137.4 68.7 145.9 109 69 68 69 0.000 1.001 8.821 683
463 48.024 46.454 179.679 0.11 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 69 0.020 104 98 8.7 0.00 1.06 77.1 145.9 137.2 68.7 145.8 108 69 68 69 0.000 1.001 8.821 681
464 48.134 46.554 180.067 0.11 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 104 98 8.8 -0.10 1.06 77.0 145.7 136.9 68.7 145.5 108 69 68 69 0.000 1.001 8.821 680
465 48.244 46.653 180.456 0.11 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 70 0.020 104 97 8.7 0.10 1.05 76.4 145.4 136.8 68.6 145.3 108 69 68 69 0.000 1.001 8.738 669
466 48.354 46.753 180.844 0.11 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 104 98 8.8 -0.10 1.06 76.5 145.1 136.6 68.6 145.0 109 69 68 69 0.000 1.001 8.821 676
467 48.464 46.852 181.232 0.11 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 70 0.020 104 97 8.8 0.00 1.06 76.2 144.9 136.2 68.6 144.7 109 69 68 69 0.000 1.001 8.821 673
468 48.574 46.951 181.620 0.11 0.10 0.94 1.21 0.00 75 74 69 1.11 0.40 69 0.020 104 97 8.7 0.10 1.06 76.0 144.8 136.2 68.6 144.5 109 69 68 69 0.000 1.001 8.821 671
469 48.684 47.050 182.008 0.11 0.10 0.94 1.21 0.00 75 74 68 1.11 0.40 69 0.020 104 97 8.8 -0.10 1.06 75.7 144.5 136.0 68.6 144.3 108 69 68 68 0.000 1.001 8.821 669
470 48.794 47.150 182.396 0.11 0.10 0.93 1.20 0.00 75 74 69 1.11 0.40 69 0.020 104 98 8.7 0.10 1.07 75.5 144.4 135.7 68.6 144.0 108 69 68 69 0.000 1.001 8.905 673
471 48.904 47.249 182.784 0.11 0.10 0.93 1.20 0.00 74 74 68 1.11 0.40 69 0.020 104 97 8.7 0.00 1.08 75.4 144.0 135.3 68.6 143.9 107 69 68 68 0.000 1.001 8.988 678
472 49.014 47.349 183.172 0.11 0.10 0.94 1.20 0.00 75 74 69 1.11 0.40 69 0.020 104 98 8.8 -0.10 1.09 74.9 143.8 135.2 68.7 143.6 108 69 68 69 0.000 1.001 9.071 680
473 49.114 47.448 183.560 0.10 0.10 0.94 1.20 0.00 74 74 69 1.11 0.40 69 0.020 94 97 8.8 0.00 1.08 75.1 143.5 135.0 68.6 143.3 108 69 68 69 0.000 1.001 8.988 676
474 49.214 47.547 183.948 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 94 97 8.8 0.00 1.08 74.5 143.3 134.7 68.6 143.0 107 69 68 68 0.000 1.001 8.988 670
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Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

475 49.314 47.646 184.336 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 94 97 8.8 0.00 1.09 74.3 143.0 134.5 68.6 142.8 107 69 68 68 0.000 1.001 9.071 675
476 49.414 47.746 184.724 0.10 0.10 0.94 1.21 0.00 74 74 69 1.11 0.40 69 0.020 94 98 8.8 0.00 1.11 74.0 142.8 134.0 68.6 142.6 108 69 68 69 0.000 1.001 9.237 685
477 49.514 47.845 185.112 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 94 97 8.7 0.10 1.11 73.7 142.5 133.8 68.5 142.3 107 69 68 68 0.000 1.001 9.237 682
478 49.614 47.945 185.501 0.10 0.10 0.94 1.20 0.00 74 74 69 1.11 0.40 69 0.020 94 98 8.8 -0.10 1.12 73.6 142.4 133.7 68.6 142.2 107 69 68 69 0.000 1.001 9.321 687
479 49.714 48.044 185.889 0.10 0.10 0.94 1.21 0.00 74 74 69 1.11 0.40 69 0.020 94 97 8.7 0.10 1.12 73.5 142.1 133.5 68.6 141.9 106 69 68 69 0.000 1.001 9.321 686
480 49.814 48.144 186.277 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 94 98 8.8 -0.10 1.12 73.1 141.9 133.2 68.6 141.7 106 69 68 68 0.000 1.001 9.321 682
481 49.914 48.242 186.665 0.10 0.10 0.94 1.21 0.00 74 74 68 1.10 0.40 69 0.020 94 96 8.8 0.00 1.11 72.9 141.6 133.1 68.6 141.4 106 69 68 68 0.000 1.001 9.237 674
482 50.014 48.342 187.053 0.10 0.10 0.93 1.20 0.00 74 74 68 1.11 0.40 69 0.020 94 98 8.8 0.00 1.11 72.8 141.4 132.8 68.6 141.2 105 69 68 68 0.000 1.001 9.237 673
483 50.124 48.442 187.441 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 104 98 8.8 0.00 1.11 72.4 141.2 132.7 68.6 141.0 106 69 68 68 0.000 1.001 9.237 670
484 50.234 48.541 187.829 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 104 97 8.8 0.00 1.12 72.0 141.0 132.6 68.6 140.8 106 69 68 68 0.000 1.001 9.321 672
485 50.344 48.641 188.217 0.11 0.10 0.94 1.19 0.00 74 74 68 1.11 0.40 69 0.020 104 98 8.8 0.00 1.11 71.9 140.6 132.2 68.5 140.4 106 69 68 68 0.000 1.001 9.237 665
486 50.454 48.740 188.605 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 104 97 8.8 0.00 1.11 71.9 140.4 131.9 68.6 140.3 105 69 68 68 0.000 1.001 9.237 665
487 50.564 48.839 188.993 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 104 97 8.9 -0.10 1.11 71.7 140.2 131.7 68.6 140.0 105 69 68 68 0.000 1.001 9.237 663
488 50.674 48.938 189.381 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 104 97 8.8 0.10 1.11 71.6 140.0 131.5 68.6 139.8 105 68 68 68 0.000 1.001 9.237 662
489 50.784 49.037 189.769 0.11 0.10 0.94 1.20 0.00 74 74 68 1.11 0.40 69 0.020 104 97 8.8 0.00 1.10 71.2 139.8 131.5 68.6 139.5 105 68 68 68 0.000 1.001 9.154 652
490 50.894 49.137 190.157 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 104 98 8.8 0.00 1.11 70.9 139.6 131.1 68.6 139.4 104 68 68 68 0.000 1.001 9.237 656
491 51.004 49.237 190.546 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 104 98 8.9 -0.10 1.11 70.7 139.3 130.9 68.5 139.1 104 68 68 68 0.000 1.001 9.238 654
492 51.114 49.336 190.934 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 104 97 8.8 0.10 1.12 70.5 139.0 131.0 68.5 138.9 104 68 68 68 0.000 1.001 9.321 658
493 51.214 49.436 191.322 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 94 98 8.8 0.00 1.11 70.3 138.8 130.3 68.5 138.6 104 68 68 68 0.000 1.001 9.238 650
494 51.314 49.534 191.710 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 94 96 8.9 -0.10 1.11 70.0 138.5 130.2 68.5 138.3 104 68 68 68 0.000 1.001 9.238 647
495 51.414 49.634 192.098 0.10 0.10 0.94 1.20 0.00 74 74 68 1.11 0.40 69 0.020 94 98 8.8 0.10 1.11 70.1 138.4 130.1 68.5 138.1 103 68 68 68 0.000 1.001 9.238 648
496 51.514 49.733 192.486 0.10 0.10 0.94 1.20 0.00 74 74 68 1.11 0.40 69 0.020 94 97 8.8 0.00 1.11 69.7 138.2 129.9 68.5 137.9 103 68 68 68 0.000 1.001 9.238 645
497 51.614 49.833 192.874 0.10 0.10 0.94 1.20 0.00 74 74 68 1.11 0.40 69 0.020 94 98 8.8 0.00 1.11 69.5 137.9 129.8 68.5 137.8 103 68 68 68 0.000 1.001 9.238 643
498 51.714 49.932 193.262 0.10 0.10 0.94 1.20 0.00 74 74 68 1.11 0.40 69 0.020 94 97 8.9 -0.10 1.11 69.3 137.7 129.5 68.5 137.5 103 68 68 68 0.000 1.001 9.238 641
499 51.814 50.032 193.650 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 94 98 8.9 0.00 1.11 69.1 137.4 129.3 68.4 137.2 103 68 68 68 0.000 1.001 9.238 639
500 51.914 50.131 194.038 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 94 97 8.9 0.00 1.12 68.6 137.2 129.1 68.4 137.0 103 68 68 68 0.000 1.001 9.321 640
501 52.014 50.230 194.426 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 94 97 8.9 0.00 1.11 68.4 137.0 129.0 68.5 136.8 102 67 67 68 0.000 1.001 9.238 633
502 52.114 50.329 194.814 0.10 0.10 0.94 1.20 0.00 74 74 68 1.11 0.40 69 0.020 94 97 8.8 0.10 1.11 68.3 136.8 128.7 68.5 136.7 102 66 66 68 0.000 1.001 9.238 631
503 52.224 50.429 195.202 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 104 98 8.9 -0.10 1.11 68.2 136.6 128.6 68.5 136.4 101 66 66 68 0.000 1.001 9.238 631
504 52.334 50.528 195.591 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 104 97 8.8 0.10 1.14 67.7 136.3 128.2 68.5 136.1 102 66 66 68 0.000 1.001 9.487 643
505 52.444 50.628 195.979 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 69 0.020 104 98 8.9 -0.10 1.14 67.6 136.1 128.0 68.4 135.9 102 65 66 68 0.000 1.001 9.487 642
506 52.554 50.728 196.367 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 75 0.020 104 98 8.9 0.00 1.14 67.5 135.9 127.9 68.4 135.6 125 65 66 68 0.000 1.001 9.487 641
507 52.664 50.827 196.755 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 79 0.020 105 98 9.0 -0.10 1.15 67.1 135.6 127.6 68.4 135.4 142 65 66 68 0.000 1.001 9.571 643
508 52.774 50.926 197.143 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 80 0.020 105 98 9.0 0.00 1.15 67.0 135.4 127.3 68.5 135.2 146 65 66 68 0.000 1.001 9.570 642
509 52.884 51.025 197.531 0.11 0.10 0.94 1.20 0.00 74 74 68 1.10 0.40 82 0.020 105 98 8.9 0.10 1.15 66.6 135.3 127.2 68.5 135.0 146 65 66 68 0.000 1.001 9.570 638
510 52.994 51.125 197.919 0.11 0.10 0.94 1.20 0.00 74 74 68 1.11 0.40 82 0.020 105 99 8.9 0.00 1.14 66.5 135.0 126.9 68.5 134.8 147 65 66 68 0.000 1.001 9.487 632
511 53.104 51.224 198.307 0.11 0.10 0.94 1.20 0.00 74 74 68 1.11 0.40 83 0.020 105 98 8.9 0.00 1.14 66.2 134.7 126.7 68.5 134.6 147 65 66 68 0.000 1.001 9.487 629
512 53.214 51.324 198.695 0.11 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 84 0.020 105 99 8.9 0.00 1.15 65.8 134.6 126.5 68.4 134.3 149 65 66 68 0.000 1.001 9.571 631
513 53.314 51.424 199.083 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 84 0.020 96 99 8.8 0.10 1.14 65.7 134.3 126.4 68.5 134.2 152 65 66 68 0.000 1.001 9.487 624
514 53.414 51.522 199.471 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 85 0.020 96 97 8.8 0.00 1.14 65.7 134.1 126.2 68.5 133.9 157 65 66 68 0.000 1.001 9.487 624
515 53.514 51.622 199.859 0.10 0.10 0.95 1.21 0.00 74 74 68 1.11 0.40 87 0.020 96 99 8.6 0.20 1.15 65.7 134.0 126.1 68.5 133.8 167 65 66 68 0.000 1.001 9.570 629
516 53.614 51.721 200.247 0.10 0.10 0.94 1.21 0.00 74 74 68 1.11 0.40 90 0.020 96 99 8.4 0.20 1.14 65.3 133.9 126.0 68.5 133.7 180 65 66 68 0.000 1.001 9.487 620
517 53.714 51.821 200.636 0.10 0.10 0.95 1.21 0.00 74 74 68 1.11 0.40 93 0.020 96 100 8.3 0.10 1.14 65.0 133.8 126.0 68.5 133.6 193 65 66 68 0.000 1.001 9.487 617
518 53.814 51.920 201.024 0.10 0.10 0.94 1.20 0.00 74 74 68 1.11 0.40 96 0.020 97 99 8.0 0.30 1.15 64.9 133.7 125.7 68.4 133.5 197 65 66 68 0.000 1.001 9.571 622
519 53.914 52.020 201.412 0.10 0.10 0.94 1.20 0.00 74 74 68 1.11 0.40 98 0.020 97 100 7.8 0.20 1.15 64.9 133.7 125.8 68.4 133.4 210 65 66 68 0.000 1.001 9.571 622
520 54.014 52.119 201.800 0.10 0.10 0.95 1.21 0.00 74 74 68 1.11 0.40 102 0.020 97 100 7.7 0.10 1.15 64.9 133.5 125.7 68.5 133.3 238 65 66 68 0.000 1.001 9.570 622
521 54.114 52.218 202.188 0.10 0.10 0.94 1.21 0.00 74 74 68 1.10 0.40 108 0.020 98 100 7.3 0.40 1.14 64.8 133.6 125.6 68.5 133.3 267 65 67 68 0.000 1.001 9.487 616
522 54.214 52.317 202.576 0.10 0.10 0.95 1.19 0.00 74 74 68 1.10 0.40 114 0.020 98 101 7.1 0.20 1.14 64.7 133.8 125.9 68.5 133.5 294 65 67 68 0.000 1.001 9.487 614
523 54.314 52.416 202.964 0.10 0.10 0.95 1.20 0.00 74 74 68 1.10 0.40 119 0.020 99 101 6.8 0.30 1.15 64.8 133.9 126.0 68.5 133.6 318 65 67 68 0.000 1.001 9.570 621
524 54.424 52.515 203.352 0.11 0.10 0.95 1.20 0.00 74 74 68 1.10 0.40 124 0.020 109 102 6.6 0.20 1.15 64.9 133.8 125.9 68.5 133.6 338 65 68 68 0.000 1.001 9.570 622
525 54.534 52.615 203.740 0.11 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 127 0.020 109 103 6.3 0.30 1.15 64.9 134.0 126.1 68.5 133.7 353 65 68 68 0.000 1.001 9.570 622
526 54.644 52.714 204.128 0.11 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 131 0.020 110 103 6.0 0.30 1.15 65.1 134.1 126.1 68.4 133.8 365 66 68 68 0.000 1.001 9.571 624
527 54.754 52.813 204.516 0.11 0.10 0.95 1.21 0.00 74 73 68 1.10 0.40 134 0.020 110 103 5.8 0.20 1.15 65.2 134.4 126.5 68.5 134.1 375 66 68 68 0.000 1.001 9.570 624
528 54.864 52.911 204.904 0.11 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 136 0.020 110 102 5.4 0.40 1.15 65.4 134.7 126.7 68.4 134.4 382 66 68 68 0.000 1.001 9.571 627
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OMNI-Test Laboratories, Inc.

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro. Rate
(%)     (1)

Pro. Rate
(%)    (2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

529 54.974 53.010 205.292 0.11 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 137 0.020 110 103 5.2 0.20 1.14 65.6 135.0 127.0 68.4 134.7 386 66 69 68 0.000 1.001 9.487 623
530 55.084 53.109 205.681 0.11 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 139 0.020 110 103 4.9 0.30 1.15 66.2 135.4 127.3 68.5 135.0 390 66 69 68 0.000 1.001 9.570 634
531 55.194 53.208 206.069 0.11 0.10 0.94 1.20 0.00 74 74 68 1.10 0.40 140 0.020 110 103 4.6 0.30 1.15 66.3 135.8 127.6 68.4 135.4 394 66 69 68 0.000 1.001 9.571 636
532 55.304 53.307 206.457 0.11 0.10 0.94 1.19 0.00 74 73 68 1.10 0.40 141 0.020 111 103 4.3 0.30 1.15 66.8 136.4 128.1 68.4 136.0 397 66 69 68 0.000 1.001 9.571 640
533 55.414 53.407 206.845 0.11 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 142 0.020 111 105 4.0 0.30 1.07 67.7 136.8 128.7 68.4 136.4 400 66 70 68 0.000 1.001 8.905 604
534 55.514 53.506 207.233 0.10 0.10 0.94 1.19 0.00 74 73 68 1.10 0.40 143 0.020 101 104 3.7 0.30 1.14 67.9 137.3 129.0 68.4 136.9 402 67 70 68 0.000 1.001 9.487 645
535 55.614 53.604 207.621 0.10 0.10 0.95 1.20 0.00 74 73 68 1.10 0.40 143 0.020 101 103 3.5 0.20 1.15 68.3 137.9 129.4 68.4 137.5 403 67 70 68 0.000 1.001 9.571 654
536 55.714 53.703 208.009 0.10 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 144 0.020 101 104 3.2 0.30 1.15 68.8 138.4 130.0 68.4 138.0 403 67 70 68 0.000 1.001 9.571 660
537 55.814 53.802 208.397 0.10 0.10 0.94 1.19 0.00 74 73 68 1.10 0.40 144 0.020 101 104 3.0 0.20 1.15 70.0 139.0 130.3 68.4 138.6 401 67 70 68 0.000 1.001 9.571 670
538 55.914 53.901 208.785 0.10 0.10 0.95 1.20 0.00 74 73 68 1.10 0.40 143 0.020 101 104 2.7 0.30 1.15 70.1 139.4 130.7 68.4 138.9 399 67 71 68 0.000 1.001 9.571 672
539 56.014 54.000 209.173 0.10 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 143 0.020 101 104 2.5 0.20 1.14 70.6 140.1 131.2 68.4 139.6 397 67 71 68 0.000 1.001 9.487 671
540 56.124 54.099 209.561 0.11 0.10 0.95 1.19 0.00 74 73 68 1.10 0.40 142 0.020 111 103 2.2 0.30 1.14 71.3 140.7 132.0 68.4 140.3 393 67 71 68 0.000 1.001 9.487 678
541 56.234 54.198 209.949 0.11 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 141 0.020 111 103 2.0 0.20 1.15 72.0 141.2 132.4 68.4 140.7 390 67 71 68 0.000 1.001 9.571 690
542 56.344 54.296 210.337 0.11 0.10 0.94 1.19 0.00 74 73 68 1.10 0.40 141 0.020 111 102 1.7 0.30 1.15 71.9 141.8 132.9 68.4 141.4 389 67 71 68 0.000 1.001 9.571 689
543 56.454 54.394 210.726 0.11 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 140 0.020 110 102 1.5 0.20 1.14 72.8 142.3 133.2 68.4 141.9 385 67 71 68 0.000 1.001 9.487 691
544 56.554 54.493 211.114 0.10 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 140 0.020 100 103 1.3 0.20 1.13 73.1 142.8 133.9 68.4 142.3 380 67 71 68 0.000 1.001 9.404 689
545 56.654 54.592 211.502 0.10 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 139 0.020 100 103 1.1 0.20 1.14 74.0 143.3 134.2 68.3 142.8 376 67 71 68 0.000 1.001 9.487 703
546 56.754 54.691 211.890 0.10 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 139 0.020 100 103 0.9 0.20 1.15 74.4 143.7 134.3 68.3 143.3 380 67 71 68 0.000 1.001 9.571 713
547 56.854 54.790 212.278 0.10 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 139 0.020 100 103 0.6 0.30 1.15 74.5 144.0 134.9 68.3 143.8 380 67 71 68 0.000 1.001 9.571 714
548 56.954 54.889 212.666 0.10 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 139 0.020 100 103 0.5 0.10 1.14 75.3 144.6 135.2 68.3 144.1 377 68 72 68 0.000 1.001 9.487 715
549 57.054 54.987 213.054 0.10 0.10 0.94 1.20 0.00 74 73 68 1.10 0.40 138 0.020 100 102 0.0 0.50 1.15 75.7 145.1 135.7 68.3 144.7 373 68 72 68 0.000 1.001 9.571 725

57.054 54.987 213.054 0.93 1.22 0.00 76 76 70 95 0.020 1.05 #DIV/0! 81.1 150.4 141.5 68.9 150.1 68.17 68.01 0.00 692

TOTAL: 380063
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OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Fuel Moisture

Manufacturer:
Model:

Tracking No.:
Project No.:
Technician:

Run #:
Test Date:

Wet Weight (lb)
6.4 27.1 23.8 27.3 23.9 24.5 162.0
6.4 26.5 25.8 21.2 23.6 23.8 154.8
6.2 18.6 27.3 24.7 20.4 21 138.9
6.6 22.4 27.4 23.9 25.8 24.3 163.4
6.5 20.2 25.7 21.9 22.4 19.6 142.7
6.7 20.9 27.7 23 24.9 23.3 160.5
8.1 23.4 20.4 27.5 27.2 18.9 190.2
7.4 20.6 23.9 22.9 23.7 19.3 163.4
8.1 20.8 25.7 22 24.7 19.6 182.7
7.9 25.7 20.5 23.7 24.6 25.3 189.3
6.7 21.4 24.1 23 23.5 27.4 160.0
5.6 22.8 26.3 18.9 22 23.1 126.7
6.2 19.6 22.2 24.5 27.8 26.9 150.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Total Weight of Load (lb): 88.8

Total Moisture of Load (%): 22.7

Equipment Numbers:
340, 431, 353

October 2, 2014

% Moisture

Heatmor
200X
1997
0275WB011E
A. Kravitz, S. Button
6
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Manufacturer: Heatmor Technicians:
Model: 200X

Date: 10/02/14
Run: 6

Control #: 0275WB011E
  Test Duration: 549

Output Category: II

HHV Basis LHV Basis
Overall Efficiency 71.5% 77.0%

Combustion Efficiency 96.8% 96.8%
Heat Transfer Efficiency 74% 79.5%

Output Rate (kJ/h) 54,147 51,365 (Btu/h)
Burn Rate (kg/h) 3.81 8.39 (lb/h)

Input (kJ/h) 75,709 71,818 (Btu/h)

Test Load Weight (dry kg) 34.83 76.77 dry lb
MC wet (%) 18.5
MC dry (%) 22.70

Particulate (g ) 0
CO (g) 1,752

Test Duration (h) 9.15

Emissions Particulate CO
g/MJ Output 0.00 3.54

g/kg Dry Fuel 0.00 50.30
g/h 0.00 191.50

lb/MM Btu Output 0.00 8.22

Air/Fuel Ratio (A/F) 12.67

VERSION: 2.3 3/23/2010

Test Results in Accordance with CSA B415.1-09

OMNI-Test Laboratories, Inc.
A. Kravitz

S. Button
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Model: 200X
Heatmor
105 Industrial Park Ct. NE, P.O. Box 787
Warroad, MN  56763

OMNI-Test Laboratories, Inc.
Certification Test Report dated December 2014

Run 7
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OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Results

Manufacturer: Heatmor
Model: 200X

Tracking No.: 1997
Project No.: 0275WB011E

Run: 7
Test Date:

Burn Rate 4.04 kg/hr dry

Average Tunnel Temperature 103 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 9.1 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 23861 dscf/hour

Average Delta p 0.018 inches H20
Average Delta H 0.96 inches H20
Total Time of Test 516 minutes

Total Sample Volume - Vm 55.06 cubic feet 51.11 cubic feet 202.33 cubic feet
Average Gas Meter Temperature 82 degrees Fahrenheit 82 degrees Fahrenheit 77 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 54.7 dscf 51.1 dscf 198.8 dscf

Total Particulates - mn 17.7 mg 16.1 mg 1.5 mg
Particulate Concentration (dry-standard) 0.00032 grams/dscf 0.00032 grams/dscf 0.000008 grams/dscf
Particulate Emission Rate 64.81 grams 63.11 grams

Difference from Average 0.85 grams 0.85 grams

Total Sample Volume - Vm 53.09 cubic feet
Average Gas Meter Temperature 82 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 52.9 dscf

Total Particulates - mn
Particulate Concentration (dry-standard) 0.00031 grams/dscf
Particulate Emission Rate 63.96 grams

7.5% of the average emission rate 4.80 grams

October 3, 2014

AVERAGE

SAMPLE TRAIN 2 AMBIENT SAMPLE TRAINSAMPLE TRAIN 1

Results Are Acceptable
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OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Test Data

Run: 7 PM Control Module: 428A/428B Signature/Date:
Dilution Tunnel MW(dry): 29.00 lb/lb-mole Tunnel Velocity: 9.09 ft/sec.

Velocity Traverse Data Dilution Tunnel MW(wet): 28.78 lb/lb-mole Intial Tunnel Flow: 404.3 scfm
Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Pt.9 Pt.10 Pt.11 Pt.12 Dilution Tunnel H2O: 2.00 percent Average Tunnel Flow: 397.7 scfm

0.016 0.020 0.020 0.022 0.020 0.008 0.014 0.022 0.022 0.022 0.016 0.012 "H2O Dilution Tunnel Static: -0.240 "H2O Tunnel Area: 0.785 ft2
71 71 71 71 71 71 71 71 71 71 71 71 oF Pitot Tube Cp: 0.99 Post-Test Leak Check (1): .001@1 cfm@"Hg

Air Velocity: Initial: Final: (1) (2) (amb) Post-Test Leak Check (2): .006@2 cfm@"Hg
11:24 Scale Audit: Pre: Post: Induced Draft: Meter Box Y Factor: 1.007 1.012 0.989 Fuel Moisture (dry basis %): 22.1
1 min. Pitot Tube Leak Test: Pre: Post: % Smoke Capture: Barometric Pressure: Begin Middle End Average Total Particulate (1): 17.7
516 min. Flue Pipe Cleaned Prior to First Test in Series: Date: 30.28 30.24 30.19 30.24 "Hg Total Particulate (2): 16.1

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

0 0.000 0.000 0.00001 0.01 0.03 0.00 71 71 71 1.62 1 71 0.018 93.6 1.24 70.47 137.74 128.44 67.54 137.30 380 65 66 71 0.000 1.001 10.321

1 0.105 0.098 0.392132 0.10 0.10 0.96 1.18 0.00 71 71 71 1.13 0.4 142 0.018 104 105 93.3 0.30 1.22 70.77 137.93 128.54 67.56 137.63 332 65 66 71 0.000 1.001 10.154 719
2 0.209 0.197 0.784254 0.10 0.10 0.96 1.19 0.00 71 71 71 1.13 0.4 134 0.018 102 104 92.9 0.40 1.23 71.30 138.51 129.04 67.61 138.10 269 66 67 71 0.000 1.001 10.237 731
3 0.314 0.295 1.176376 0.11 0.10 0.96 1.19 0.00 71 71 71 1.13 0.4 136 0.018 103 104 92.2 0.70 1.20 71.59 138.79 129.55 67.69 138.55 320 66 67 71 0.000 1.001 9.988 716
4 0.418 0.393 1.568498 0.10 0.10 0.96 1.20 0.00 72 71 71 1.13 0.4 153 0.018 104 105 91.3 0.90 1.24 71.43 139.07 129.58 67.84 138.79 437 67 68 71 0.000 1.001 10.320 738
5 0.522 0.491 1.96062 0.10 0.10 0.96 1.20 0.00 72 71 71 1.12 0.4 168 0.018 105 107 90.3 1.00 1.25 71.60 139.00 129.41 67.87 138.75 516 68 69 71 0.000 1.001 10.404 746
6 0.626 0.589 2.352743 0.10 0.10 0.96 1.20 0.00 72 71 71 1.12 0.4 170 0.018 105 107 89.4 0.90 1.18 71.77 139.37 130.16 67.93 139.15 518 69 70 71 0.000 1.001 9.821 706
7 0.730 0.686 2.744865 0.10 0.10 0.96 1.20 0.00 72 71 71 1.12 0.4 171 0.018 105 107 88.5 0.90 1.23 71.90 139.39 130.07 67.93 139.20 530 69 71 71 0.090 1.001 10.237 737
8 0.833 0.784 3.136987 0.10 0.10 0.95 1.20 0.00 72 72 71 1.12 0.4 172 0.018 104 106 87.2 1.30 1.24 72.61 139.80 130.22 67.93 139.48 532 70 72 71 0.000 1.001 10.320 750
9 0.937 0.881 3.529109 0.10 0.10 0.95 1.20 0.00 72 72 71 1.12 0.4 173 0.018 105 106 86.1 1.10 1.23 72.89 140.38 130.74 67.89 140.00 534 71 72 71 0.000 1.001 10.237 747

10 1.040 0.978 3.921231 0.10 0.10 0.95 1.19 0.00 72 72 71 1.12 0.4 174 0.018 104 106 85.3 0.80 1.28 73.71 141.01 131.00 67.87 140.68 536 71 73 71 0.000 1.001 10.653 786
11 1.143 1.075 4.313353 0.10 0.10 0.94 1.20 0.00 72 72 72 1.11 0.4 176 0.018 104 106 83.8 1.50 1.18 74.63 141.74 132.05 67.84 141.35 543 72 74 72 0.000 1.001 9.821 734
12 1.247 1.173 4.705475 0.10 0.10 0.94 1.19 0.00 72 72 72 1.11 0.4 178 0.018 106 107 82.8 1.00 1.18 75.71 142.62 132.96 67.82 142.25 550 72 74 72 0.000 1.001 9.821 744
13 1.351 1.270 5.097597 0.10 0.10 0.94 1.19 0.00 72 72 72 1.11 0.4 177 0.018 106 107 81.9 0.90 1.14 76.83 143.57 133.95 67.76 143.11 547 73 75 72 0.000 1.001 9.488 730
14 1.455 1.368 5.489719 0.10 0.10 0.94 1.19 0.00 72 72 72 1.11 0.4 178 0.018 106 107 80.7 1.20 1.13 77.78 144.66 135.09 67.72 144.32 552 73 75 72 0.000 1.001 9.405 732
15 1.559 1.466 5.881841 0.10 0.10 0.94 1.18 0.00 73 72 72 1.11 0.4 180 0.018 106 107 79.4 1.30 1.12 79.25 145.63 135.78 67.65 145.14 557 73 76 72 0.000 1.001 9.322 740
16 1.663 1.563 6.273963 0.10 0.10 0.93 1.18 0.00 73 73 72 1.1 0.4 182 0.018 106 107 78.3 1.10 1.13 80.27 146.92 137.15 67.69 146.54 561 73 76 72 0.000 1.001 9.405 756
17 1.767 1.658 6.666086 0.10 0.09 0.93 1.17 0.00 73 73 72 1.1 0.3 183 0.018 106 104 77.0 1.30 1.11 81.32 148.05 138.08 67.59 147.48 564 73 77 72 0.000 1.001 9.239 752
18 1.872 1.752 7.058208 0.11 0.09 0.93 1.13 0.00 73 73 72 1.1 0.3 184 0.018 107 104 76.2 0.80 1.13 82.47 149.29 138.94 67.59 148.73 565 74 77 72 0.000 1.001 9.405 777
19 1.976 1.847 7.45033 0.10 0.10 0.93 1.16 0.00 73 73 72 1.1 0.3 185 0.018 106 104 74.4 1.80 1.14 84.24 150.43 139.91 67.63 150.00 570 74 78 72 0.000 1.001 9.488 800
20 2.081 1.943 7.842452 0.11 0.10 0.90 1.18 0.00 73 73 72 1.04 0.3 189 0.018 107 105 73.1 1.30 1.11 85.22 151.81 141.37 67.61 151.27 577 75 78 72 0.000 1.001 9.239 788
21 2.186 2.038 8.234574 0.11 0.10 0.98 1.25 0.00 73 73 72 1 0.2 189 0.018 107 105 72.1 1.00 1.12 86.67 153.02 142.36 67.63 152.54 577 75 79 72 0.000 1.001 9.322 809
22 2.290 2.134 8.626696 0.10 0.10 0.98 1.24 0.00 73 73 72 1 0.2 195 0.018 107 106 71.1 1.00 0.97 88.09 154.50 145.08 67.65 153.90 576 76 80 72 0.000 1.001 8.073 712
23 2.394 2.230 9.018818 0.10 0.10 0.98 1.24 0.00 73 74 72 1 0.2 200 0.018 107 106 70.0 1.10 0.96 89.56 155.77 146.22 67.69 155.17 577 77 80 72 0.000 1.001 7.990 716
24 2.499 2.326 9.41094 0.11 0.10 0.95 1.21 0.00 74 74 72 0.95 0.2 200 0.018 108 107 68.8 1.20 0.96 90.87 157.11 147.44 67.69 156.57 574 77 80 72 0.000 1.001 7.990 727
25 2.605 2.423 9.803062 0.11 0.10 0.95 1.18 0.00 74 74 72 0.92 0.1 203 0.018 109 107 67.5 1.30 0.95 91.68 158.63 148.73 67.72 157.97 576 77 80 72 0.000 1.001 7.907 726
26 2.710 2.520 10.19518 0.11 0.10 0.95 1.01 0.00 74 74 72 0.92 -0.2 204 0.018 108 108 66.3 1.20 0.96 93.35 159.86 149.68 67.69 159.26 576 78 80 72 0.000 1.001 7.990 747
27 2.816 2.621 10.58731 0.11 0.10 0.94 0.68 0.00 74 74 72 0.91 -5.4 204 0.018 109 112 65.3 1.00 0.96 94.73 161.33 150.99 67.72 160.62 571 78 77 72 0.000 1.001 7.990 758
28 2.922 2.723 10.97943 0.11 0.10 0.96 1.26 0.00 74 74 72 0.9 -8.5 204 0.018 109 113 64.3 1.00 0.96 95.84 162.98 152.69 67.76 162.21 572 78 77 72 0.000 1.001 7.990 767
29 3.029 2.824 11.37155 0.11 0.10 0.94 1.28 0.00 74 74 72 0.85 -8.4 205 0.018 111 113 62.2 2.10 0.94 97.58 164.28 154.12 67.80 163.74 575 78 77 72 0.000 1.001 7.824 764
30 3.136 2.928 11.76367 0.11 0.10 0.96 1.26 0.00 74 75 72 0.82 -8.4 204 0.018 110 115 61.4 0.80 0.94 99.09 165.78 155.15 67.86 165.13 572 79 77 72 0.000 1.001 7.823 776
31 3.243 3.031 12.15579 0.11 0.10 0.88 1.26 0.00 74 75 72 -0.3 -8.3 175 0.018 108 112 60.7 0.70 0.85 100.38 167.14 157.52 67.87 166.49 547 78 77 72 0.000 1.001 7.074 711
32 3.351 3.133 12.54792 0.11 0.10 0.97 1.31 0.00 75 75 73 -7.5 -8 132 0.018 105 107 60.2 0.50 0.79 101.39 168.56 159.24 67.91 167.70 445 77 76 73 0.000 1.001 6.575 667
33 3.459 3.236 12.94004 0.11 0.10 1.00 1.20 0.00 75 75 73 -7.1 -7.6 111 0.018 103 106 59.9 0.30 0.78 103.40 169.31 160.01 67.93 168.82 409 75 75 73 0.000 1.001 6.492 672
34 3.566 3.338 13.33216 0.11 0.10 0.98 1.22 0.00 75 75 73 -7.1 -7.6 100 0.018 101 104 59.8 0.10 0.79 104.32 171.57 162.04 67.93 170.39 394 74 74 73 0.000 1.001 6.575 687
35 3.673 3.440 13.72428 0.11 0.10 0.99 1.22 0.00 75 75 73 -7 -7.6 93 0.018 101 103 59.7 0.10 0.78 105.04 172.33 163.15 68.00 171.68 383 73 73 73 0.000 1.001 6.492 683
36 3.780 3.541 14.11641 0.11 0.10 1.02 1.25 0.00 75 75 73 -6.9 -7.4 90 0.018 100 102 59.7 0.00 0.78 105.50 172.84 163.44 68.06 172.28 373 73 72 73 0.000 1.001 6.492 686
37 3.887 3.642 14.50853 0.11 0.10 1.03 1.28 0.00 75 75 73 -6.9 -7.3 88 0.018 100 102 59.5 0.20 0.77 105.83 173.36 163.84 68.08 172.80 364 72 71 73 0.000 1.001 6.408 679
38 3.994 3.742 14.90065 0.11 0.10 1.00 1.28 0.00 75 75 73 -6.9 -6.5 86 0.018 100 101 59.4 0.10 0.78 106.03 173.64 164.27 68.08 173.21 355 71 70 73 0.000 1.001 6.492 689
39 4.100 3.843 15.29277 0.11 0.10 0.97 1.22 0.00 75 76 73 -6.9 -5.6 85 0.018 99 101 59.4 0.00 0.79 105.90 173.90 164.17 68.12 173.51 346 71 70 73 0.000 1.001 6.575 697
40 4.206 3.941 15.68489 0.11 0.10 1.01 1.50 0.00 75 76 73 -6.7 -2.3 84 0.018 99 99 59.4 0.00 0.77 105.77 173.72 164.27 68.10 173.44 338 70 69 73 0.000 1.001 6.408 679
41 4.312 4.039 16.07702 0.11 0.10 0.95 1.25 0.00 76 76 73 -5.8 -1.3 84 0.018 99 98 59.4 0.00 0.80 105.34 173.59 164.04 68.15 173.34 330 69 69 73 0.000 1.001 6.658 702
42 4.418 4.137 16.46914 0.11 0.10 0.97 1.17 0.00 76 76 73 -3.5 -0.8 83 0.018 99 98 59.3 0.10 0.79 105.47 173.42 163.82 68.14 173.18 322 69 69 73 0.000 1.001 6.575 694

9/23/2014
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0275WB011E
October 3, 2014
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Flow, gpm

Manufacturer:
Model:

Tracking No.:
Project No.:

Heatmor
200X
1997

Total Sampling Time:

Test Date:

Beginning Clock Time:
Recording Interval:

Initial dP
Initial Temp.

A. Kravitz, S. Button
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Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

43 4.524 4.234 16.86126 0.11 0.10 1.00 1.23 0.00 76 76 73 -0.7 -0.5 82 0.018 98 97 59.4 -0.10 0.79 105.31 173.25 163.87 68.17 173.04 314 69 69 73 0.000 1.001 6.575 693
44 4.631 4.332 17.25338 0.11 0.10 0.96 1.12 0.00 76 76 73 -0.2 -0.3 82 0.018 99 98 59.3 0.10 0.80 105.08 173.16 163.61 68.15 172.86 307 68 68 73 0.000 1.001 6.658 700
45 4.737 4.430 17.6455 0.11 0.10 0.96 1.15 0.00 76 76 73 0.15 -0.2 82 0.018 98 98 59.2 0.10 0.80 104.75 173.03 163.72 68.19 172.82 300 68 68 73 0.000 1.001 6.658 698
46 4.844 4.529 18.03763 0.11 0.10 0.96 1.15 0.00 76 76 73 0.35 -0.1 81 0.018 99 99 59.2 0.00 0.79 104.56 172.78 163.07 68.19 172.56 293 68 68 73 0.000 1.001 6.575 688
47 4.951 4.627 18.42975 0.11 0.10 1.01 1.20 0.00 76 76 73 0.54 0 81 0.018 99 99 59.2 0.00 0.79 104.49 172.61 163.09 68.17 172.43 287 68 68 73 0.000 1.001 6.575 688
48 5.058 4.726 18.82187 0.11 0.10 0.97 1.24 0.00 76 76 73 0.61 0 81 0.018 99 99 59.2 0.00 0.79 104.43 172.54 162.94 68.21 172.26 281 67 67 73 0.000 1.001 6.575 687
49 5.166 4.825 19.21399 0.11 0.10 0.92 1.28 0.00 76 77 73 0.72 0 80 0.018 100 98 59.1 0.10 0.80 104.20 172.33 162.92 68.21 172.13 275 67 67 73 0.000 1.001 6.658 695
50 5.274 4.924 19.60611 0.11 0.10 0.96 1.11 0.00 76 77 73 0.77 0.2 80 0.018 100 99 59.2 -0.10 0.80 103.97 172.15 162.98 68.25 171.92 269 67 67 73 0.000 1.001 6.658 693
51 5.383 5.024 19.99824 0.11 0.10 1.00 1.13 0.00 76 77 73 0.82 0.2 80 0.018 101 100 59.1 0.10 0.80 103.87 172.02 162.59 68.25 171.74 264 67 67 73 0.000 1.001 6.658 692
52 5.492 5.125 20.39036 0.11 0.10 1.02 1.16 0.00 77 77 73 0.88 0.2 80 0.018 101 100 59.1 0.00 0.79 103.67 171.83 162.34 68.27 171.61 259 67 67 73 0.000 1.001 6.575 682
53 5.601 5.226 20.78248 0.11 0.10 0.94 1.18 0.00 77 77 73 0.93 0.2 80 0.018 101 101 59.1 0.00 0.81 103.57 171.72 162.23 68.34 171.44 253 66 66 73 0.000 1.001 6.741 699
54 5.710 5.328 21.1746 0.11 0.10 0.96 1.20 0.00 77 77 73 0.96 0.3 79 0.018 101 101 59.1 0.00 0.79 103.07 171.51 162.44 68.38 171.27 249 66 66 73 0.000 1.001 6.575 678
55 5.820 5.429 21.56672 0.11 0.10 0.97 1.21 0.00 77 77 73 0.98 0.3 79 0.018 102 101 59.0 0.10 0.79 103.13 171.48 162.02 68.42 171.12 244 66 66 73 0.000 1.001 6.575 679
56 5.929 5.531 21.95885 0.11 0.10 0.99 1.22 0.00 77 77 73 0.99 0.3 79 0.018 101 101 59.0 0.00 0.79 102.67 171.14 161.95 68.42 170.95 240 66 66 73 0.000 1.001 6.575 676
57 6.038 5.632 22.35097 0.11 0.10 1.01 1.23 0.00 77 77 73 1 0.3 79 0.018 101 101 59.1 -0.10 0.80 102.54 170.93 161.67 68.45 170.65 235 66 66 73 0.000 1.001 6.658 683
58 6.146 5.732 22.74309 0.11 0.10 1.02 1.24 0.00 77 77 73 1.01 0.3 79 0.018 100 100 59.0 0.10 0.79 102.28 170.80 161.56 68.43 170.52 231 65 66 73 0.000 1.001 6.575 673
59 6.254 5.832 23.13521 0.11 0.10 1.02 1.26 0.00 77 77 73 1.03 0.3 79 0.018 100 100 59.0 0.00 0.79 101.89 170.62 161.35 68.47 170.34 227 65 66 73 0.000 1.001 6.574 671
60 6.362 5.932 23.52734 0.11 0.10 1.03 1.26 0.00 77 77 73 1.03 0.3 79 0.018 100 99 59.0 0.00 0.79 101.85 170.49 161.30 68.47 170.17 224 65 66 73 0.000 1.001 6.574 670
61 6.469 6.031 23.91946 0.11 0.10 1.04 1.27 0.00 77 77 73 1.04 0.3 79 0.018 99 99 59.0 0.00 0.79 101.66 170.17 161.15 68.49 169.93 220 65 65 73 0.000 1.001 6.574 669
62 6.576 6.129 24.31158 0.11 0.10 1.05 1.28 0.00 77 77 73 1.04 0.3 78 0.018 99 98 58.9 0.10 0.79 101.40 170.06 160.94 68.51 169.78 216 65 65 73 0.000 1.001 6.574 667
63 6.683 6.227 24.7037 0.11 0.10 1.06 1.28 0.00 77 77 73 1.05 0.3 78 0.018 99 98 58.9 0.00 0.77 101.33 169.87 161.05 68.49 169.61 213 65 65 73 0.000 1.001 6.408 650
64 6.789 6.325 25.09582 0.11 0.10 1.06 1.28 0.00 77 78 73 1.05 0.3 78 0.018 98 97 58.9 0.00 0.81 101.03 169.66 160.68 68.55 169.40 209 65 65 73 0.000 1.001 6.741 682
65 6.895 6.422 25.48795 0.11 0.10 0.95 1.17 0.00 77 78 73 1.09 0.4 78 0.018 98 97 58.9 0.00 0.79 100.74 169.50 160.49 68.53 169.22 206 64 65 73 0.000 1.001 6.574 663
66 7.002 6.520 25.88007 0.11 0.10 0.96 1.17 0.00 77 78 74 1.1 0.4 78 0.018 99 97 58.9 0.00 0.79 100.52 169.29 160.29 68.58 169.01 204 64 65 74 0.000 1.001 6.574 662
67 7.108 6.617 26.27219 0.11 0.10 0.96 1.18 0.00 78 78 74 1.1 0.4 78 0.018 98 97 58.9 0.00 0.79 100.58 169.10 160.21 68.58 168.82 201 64 65 74 0.000 1.001 6.574 662
68 7.215 6.715 26.66431 0.11 0.10 0.96 1.18 0.00 78 78 73 1.1 0.4 78 0.018 99 97 58.8 0.10 0.80 100.44 168.88 159.80 68.62 168.62 198 64 65 73 0.000 1.001 6.658 669
69 7.322 6.813 27.05643 0.11 0.10 0.97 1.18 0.00 78 78 74 1.1 0.4 78 0.018 99 97 58.8 0.00 0.79 99.92 168.75 160.06 68.58 168.43 196 64 65 74 0.000 1.001 6.574 658
70 7.429 6.912 27.44856 0.11 0.10 0.96 1.18 0.00 78 78 74 1.11 0.4 78 0.018 99 98 58.8 0.00 0.78 99.92 168.60 159.65 68.66 168.36 193 64 65 74 0.000 1.001 6.491 649
71 7.536 7.010 27.84068 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 78 0.018 99 98 58.8 0.00 0.79 99.60 168.32 159.50 68.64 168.09 191 64 65 74 0.000 1.001 6.574 656
72 7.643 7.108 28.2328 0.11 0.10 0.97 1.19 0.00 78 78 74 1.11 0.4 78 0.018 99 98 58.8 0.00 0.79 99.40 168.15 159.28 68.66 167.87 189 64 65 74 0.000 1.001 6.574 654
73 7.750 7.206 28.62492 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 78 0.018 99 98 58.8 0.00 0.81 99.40 168.02 159.13 68.62 167.68 186 64 65 74 0.000 1.001 6.741 671
74 7.857 7.304 29.01704 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 99 97 58.7 0.10 0.79 99.23 167.85 158.87 68.68 167.53 184 64 65 74 0.000 1.001 6.574 653
75 7.964 7.403 29.40917 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 99 97 58.8 -0.10 0.83 98.93 167.52 158.27 68.62 167.25 182 64 65 74 0.000 1.001 6.907 684
76 8.071 7.501 29.80129 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 99 98 58.8 0.00 0.85 98.61 167.37 158.21 68.62 167.05 180 64 65 74 0.000 1.001 7.074 698
77 8.179 7.599 30.19341 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 100 97 58.6 0.20 0.84 98.35 167.12 157.95 68.58 166.88 178 64 65 74 0.000 1.001 6.990 688
78 8.286 7.697 30.58553 0.11 0.10 0.97 1.19 0.00 78 78 74 1.11 0.4 77 0.018 99 97 58.7 -0.10 0.84 98.37 166.92 157.75 68.62 166.71 176 64 65 74 0.000 1.001 6.990 688
79 8.393 7.796 30.97766 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 99 98 58.7 0.00 0.84 98.11 166.73 157.54 68.62 166.47 174 63 65 74 0.000 1.001 6.990 687
80 8.500 7.894 31.36978 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 99 97 58.7 0.00 0.83 97.75 166.49 157.43 68.58 166.25 172 63 65 74 0.000 1.001 6.907 676
81 8.607 7.992 31.7619 0.11 0.10 0.97 1.19 0.00 78 78 74 1.11 0.4 77 0.018 99 97 58.7 0.00 0.84 97.46 166.32 157.13 68.58 166.06 170 63 65 74 0.000 1.001 6.990 682
82 8.714 8.090 32.15402 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 99 97 58.6 0.10 0.84 97.46 166.13 157.11 68.66 165.85 168 63 64 74 0.000 1.001 6.990 682
83 8.821 8.188 32.54614 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 99 97 58.7 -0.10 0.83 97.17 165.89 156.78 68.55 165.65 166 63 64 74 0.000 1.001 6.907 672
84 8.928 8.287 32.93827 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 99 97 58.7 0.00 0.83 96.81 165.72 156.63 68.62 165.48 165 63 64 74 0.000 1.001 6.907 669
85 9.027 8.385 33.33039 0.10 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 91 98 58.6 0.10 0.85 96.77 165.41 156.57 68.58 165.18 163 63 64 74 0.000 1.001 7.074 685
86 9.125 8.483 33.72251 0.10 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 90 98 58.6 0.00 0.83 96.64 165.29 156.24 68.66 165.01 162 63 64 74 0.000 1.001 6.907 668
87 9.232 8.582 34.11463 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 99 98 58.6 0.00 0.85 96.38 165.07 156.05 68.66 164.83 161 63 64 74 0.000 1.001 7.074 683
88 9.339 8.680 34.50675 0.11 0.10 0.97 1.19 0.00 78 78 74 1.11 0.4 77 0.018 99 98 58.6 0.00 0.83 96.08 164.88 155.92 68.70 164.64 160 63 64 74 0.000 1.001 6.907 664
89 9.445 8.778 34.89888 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 98 98 58.6 0.00 0.83 96.01 164.66 155.71 68.66 164.40 159 63 64 74 0.000 1.001 6.907 664
90 9.550 8.876 35.291 0.11 0.10 0.97 1.18 0.00 78 78 74 1.11 0.4 77 0.018 97 98 58.6 0.00 0.84 95.65 164.49 155.39 68.68 164.21 158 63 64 74 0.000 1.001 6.990 669
91 9.655 8.975 35.68312 0.11 0.10 0.97 1.18 0.00 79 79 74 1.12 0.4 77 0.018 97 97 58.5 0.10 0.84 95.59 164.27 155.53 68.66 163.97 157 63 64 74 0.000 1.001 6.990 669
92 9.759 9.073 36.07524 0.10 0.10 0.97 1.18 0.00 79 79 74 1.11 0.4 77 0.018 96 97 58.5 0.00 0.84 95.33 164.08 155.39 68.70 163.84 156 63 64 74 0.000 1.001 6.990 667
93 9.862 9.171 36.46736 0.10 0.10 0.96 1.18 0.00 79 79 74 1.11 0.4 77 0.018 95 97 58.5 0.00 0.83 95.16 163.84 155.00 68.68 163.61 155 63 64 74 0.000 1.001 6.907 658
94 9.965 9.270 36.85949 0.10 0.10 0.97 1.19 0.00 79 79 74 1.11 0.4 77 0.018 95 97 58.5 0.00 0.83 94.93 163.72 154.93 68.71 163.46 154 63 64 74 0.000 1.001 6.907 656
95 10.075 9.368 37.25161 0.11 0.10 0.97 1.18 0.00 79 79 74 1.11 0.4 77 0.018 101 97 58.5 0.00 0.84 94.73 163.43 154.68 68.71 163.15 153 63 64 74 0.000 1.001 6.990 663
96 10.185 9.466 37.64373 0.11 0.10 0.97 1.19 0.00 79 79 74 1.12 0.4 77 0.018 101 97 58.5 0.00 0.85 94.47 163.18 154.35 68.75 163.01 152 63 64 74 0.000 1.001 7.074 669
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97 10.285 9.564 38.03585 0.10 0.10 0.97 1.18 0.00 79 79 74 1.11 0.4 77 0.018 92 97 58.5 0.00 0.84 94.31 162.92 154.16 68.71 162.77 152 63 64 74 0.000 1.001 6.990 660
98 10.385 9.663 38.42797 0.10 0.10 0.97 1.19 0.00 79 79 75 1.11 0.4 77 0.018 92 97 58.4 0.10 0.85 94.11 162.85 153.99 68.71 162.64 150 63 64 75 0.000 1.001 7.074 666
99 10.485 9.761 38.8201 0.10 0.10 0.97 1.18 0.00 79 79 75 1.12 0.4 77 0.018 92 97 58.4 0.00 0.83 93.75 162.68 153.83 68.71 162.40 150 63 64 75 0.000 1.001 6.907 648

100 10.585 9.859 39.21222 0.10 0.10 0.97 1.18 0.00 79 79 75 1.11 0.4 77 0.018 92 97 58.4 0.00 0.83 93.49 162.47 153.88 68.77 162.23 148 63 64 75 0.000 1.001 6.907 647
101 10.685 9.957 39.60434 0.10 0.10 0.97 1.19 0.00 79 79 75 1.12 0.4 77 0.018 92 97 58.4 0.00 0.84 93.17 162.21 153.79 68.71 161.95 149 64 64 75 0.000 1.001 6.990 652
102 10.795 10.055 39.99646 0.11 0.10 0.97 1.18 0.00 79 79 75 1.11 0.4 77 0.018 101 97 58.4 0.00 0.83 93.19 162.01 153.56 68.75 161.78 148 64 64 75 0.000 1.001 6.907 644
103 10.905 10.154 40.38859 0.11 0.10 0.97 1.19 0.00 79 79 75 1.12 0.4 77 0.018 101 97 58.4 0.00 0.83 93.00 161.78 153.38 68.77 161.54 148 64 64 75 0.000 1.001 6.907 643
104 11.015 10.252 40.78071 0.11 0.10 0.97 1.19 0.00 79 79 75 1.11 0.4 77 0.018 101 97 58.4 0.00 0.83 92.74 161.67 152.97 68.75 161.41 147 64 64 75 0.000 1.001 6.907 641
105 11.125 10.350 41.17283 0.11 0.10 0.97 1.17 0.00 79 79 75 1.11 0.4 77 0.018 101 97 58.3 0.10 0.84 92.54 161.45 152.87 68.79 161.20 147 64 64 75 0.000 1.001 6.990 648
106 11.235 10.448 41.56495 0.11 0.10 0.97 1.18 0.00 79 79 75 1.11 0.4 77 0.018 101 97 58.3 0.00 0.83 92.15 161.28 152.69 68.81 160.98 146 64 64 75 0.000 1.001 6.907 637
107 11.345 10.547 41.95707 0.11 0.10 0.97 1.19 0.00 79 79 75 1.12 0.4 77 0.018 101 97 58.3 0.00 0.84 92.31 161.07 152.57 68.79 160.83 145 64 64 75 0.000 1.001 6.990 646
108 11.455 10.645 42.3492 0.11 0.10 0.97 1.18 0.00 79 79 75 1.11 0.4 77 0.018 101 97 58.3 0.00 0.84 91.95 160.94 152.31 68.81 160.68 145 64 64 75 0.000 1.001 6.990 644
109 11.565 10.743 42.74132 0.11 0.10 0.96 1.18 0.00 79 79 75 1.12 0.4 77 0.018 101 97 58.3 0.00 0.84 91.88 160.74 152.14 68.83 160.47 145 64 64 75 0.000 1.001 6.990 643
110 11.675 10.841 43.13344 0.11 0.10 0.96 1.19 0.00 79 79 75 1.11 0.4 77 0.018 101 97 58.3 0.00 0.83 91.27 160.44 151.90 68.81 160.21 145 64 64 75 0.000 1.001 6.907 631
111 11.785 10.940 43.52556 0.11 0.10 0.97 1.18 0.00 79 79 75 1.12 0.4 77 0.018 101 97 58.3 0.00 0.83 91.33 160.31 151.94 68.83 160.05 143 64 64 75 0.000 1.001 6.907 632
112 11.885 11.038 43.91768 0.10 0.10 0.97 1.18 0.00 79 79 75 1.12 0.4 77 0.018 92 97 58.3 0.00 0.85 91.16 160.08 151.44 68.81 159.82 144 64 64 75 0.000 1.001 7.073 646
113 11.985 11.136 44.30981 0.10 0.10 0.96 1.19 0.00 79 79 75 1.12 0.4 77 0.018 92 97 58.2 0.10 0.85 90.87 159.95 151.34 68.83 159.71 142 64 64 75 0.000 1.001 7.073 643
114 12.085 11.234 44.70193 0.10 0.10 0.96 1.18 0.00 79 79 75 1.11 0.4 77 0.018 92 97 58.3 -0.10 0.98 90.44 159.75 150.07 68.83 159.50 143 64 64 75 0.000 1.001 8.155 738
115 12.185 11.333 45.09405 0.10 0.10 0.97 1.18 0.00 79 79 75 1.12 0.4 77 0.018 92 97 58.3 0.00 0.97 90.57 159.32 149.57 68.75 159.15 142 64 64 75 0.000 1.001 8.072 732
116 12.295 11.431 45.48617 0.11 0.10 0.96 1.18 0.00 79 79 75 1.11 0.4 77 0.018 101 97 58.2 0.10 0.98 90.30 159.17 149.31 68.77 158.94 141 64 64 75 0.000 1.001 8.155 737
117 12.405 11.529 45.87829 0.11 0.10 0.97 1.19 0.00 79 79 75 1.12 0.4 77 0.018 101 97 58.2 0.00 0.99 89.85 158.91 148.95 68.75 158.70 142 64 64 75 0.000 1.001 8.239 741
118 12.515 11.627 46.27042 0.11 0.10 0.97 1.19 0.00 79 79 75 1.11 0.4 77 0.018 101 97 58.2 0.00 0.98 89.72 158.66 148.99 68.77 158.42 142 65 64 75 0.000 1.001 8.155 733
119 12.625 11.726 46.66254 0.11 0.10 0.97 1.18 0.00 79 79 75 1.11 0.4 77 0.018 101 97 58.2 0.00 0.97 89.51 158.38 148.82 68.71 158.25 141 65 64 75 0.000 1.001 8.072 723
120 12.735 11.824 47.05466 0.11 0.10 0.97 1.19 0.00 80 80 75 1.11 0.4 77 0.018 101 97 58.3 -0.10 0.97 89.47 158.20 148.75 68.75 158.01 142 65 64 75 0.000 1.001 8.072 723
121 12.845 11.922 47.44678 0.11 0.10 0.96 1.18 0.00 79 80 75 1.11 0.4 77 0.018 101 97 58.2 0.10 0.98 89.09 157.95 148.30 68.71 157.75 140 65 64 75 0.000 1.001 8.155 727
122 12.955 12.020 47.8389 0.11 0.10 0.97 1.18 0.00 80 80 75 1.11 0.4 77 0.018 101 97 58.2 0.00 0.98 89.07 157.71 148.20 68.73 157.58 141 65 64 75 0.000 1.001 8.155 727
123 13.065 12.118 48.23103 0.11 0.10 0.97 1.19 0.00 80 80 75 1.12 0.4 77 0.018 101 97 58.1 0.10 0.98 88.69 157.41 147.89 68.71 157.32 139 65 64 75 0.000 1.001 8.155 724
124 13.175 12.217 48.62315 0.11 0.10 0.97 1.18 0.00 80 80 75 1.11 0.4 77 0.018 101 97 58.2 -0.10 0.98 88.49 157.32 147.61 68.71 157.06 139 65 64 75 0.000 1.001 8.155 723
125 13.285 12.315 49.01527 0.11 0.10 0.96 1.18 0.00 80 80 75 1.12 0.4 77 0.018 101 97 58.2 0.00 0.98 88.35 157.04 147.64 68.75 156.85 138 65 65 75 0.000 1.001 8.155 721
126 13.385 12.413 49.40739 0.10 0.10 0.97 1.18 0.00 80 80 75 1.11 0.4 77 0.018 92 97 58.2 0.00 0.98 88.19 156.72 147.48 68.70 156.59 138 65 65 75 0.000 1.001 8.155 720
127 13.485 12.512 49.79952 0.10 0.10 0.97 1.18 0.00 80 80 75 1.11 0.4 77 0.018 92 97 58.1 0.10 0.99 87.76 156.53 147.06 68.68 156.37 137 65 65 75 0.000 1.001 8.239 724
128 13.585 12.610 50.19164 0.10 0.10 0.97 1.18 0.00 80 80 75 1.12 0.4 77 0.018 92 97 58.1 0.00 0.98 87.47 156.37 146.88 68.73 156.10 136 65 65 75 0.000 1.001 8.155 714
129 13.685 12.708 50.58376 0.10 0.10 0.96 1.18 0.00 80 80 75 1.11 0.4 77 0.018 92 97 58.1 0.00 0.98 87.57 155.99 146.52 68.66 155.81 136 65 65 75 0.000 1.001 8.155 715
130 13.795 12.806 50.97588 0.11 0.10 0.96 1.17 0.00 80 80 75 1.12 0.4 77 0.018 101 97 58.1 0.00 0.98 87.21 155.90 146.49 68.70 155.66 135 65 65 75 0.000 1.001 8.155 712
131 13.905 12.904 51.368 0.11 0.10 0.97 1.18 0.00 80 80 75 1.12 0.4 77 0.018 101 97 58.1 0.00 0.98 87.04 155.67 146.26 68.71 155.47 135 65 65 75 0.000 1.001 8.155 711
132 14.015 13.003 51.76013 0.11 0.10 0.97 1.18 0.00 80 80 75 1.12 0.4 77 0.018 101 97 58.1 0.00 0.98 86.84 155.41 146.15 68.70 155.19 138 65 65 75 0.000 1.001 8.155 709
133 14.125 13.101 52.15225 0.11 0.10 0.96 1.18 0.00 80 80 75 1.11 0.4 77 0.018 101 97 58.1 0.00 0.98 86.52 155.08 145.70 68.70 154.98 137 65 65 75 0.000 1.001 8.155 706
134 14.235 13.199 52.54437 0.11 0.10 0.96 1.18 0.00 80 80 75 1.12 0.4 77 0.018 101 97 58.0 0.10 0.98 86.22 154.91 145.66 68.71 154.76 135 65 65 75 0.000 1.001 8.155 704
135 14.345 13.297 52.93649 0.11 0.10 0.97 1.18 0.00 80 80 75 1.11 0.4 77 0.018 101 97 58.0 0.00 0.98 85.99 154.80 145.38 68.68 154.52 135 65 65 75 0.000 1.001 8.155 702
136 14.455 13.396 53.32861 0.11 0.10 0.97 1.18 0.00 80 80 75 1.11 0.4 77 0.018 101 97 58.0 0.00 0.98 85.73 154.50 145.42 68.73 154.29 135 65 65 75 0.000 1.001 8.155 700
137 14.565 13.494 53.72074 0.11 0.10 0.96 1.18 0.00 80 80 75 1.12 0.4 77 0.018 101 97 58.0 0.00 0.98 85.53 154.27 145.12 68.71 154.03 132 65 65 75 0.000 1.001 8.155 698
138 14.675 13.592 54.11286 0.11 0.10 0.97 1.18 0.00 80 80 76 1.11 0.4 77 0.018 101 97 58.0 0.00 0.98 85.21 153.99 144.79 68.71 153.84 134 65 65 76 0.000 1.001 8.155 696
139 14.785 13.691 54.50498 0.11 0.10 0.97 1.18 0.00 80 80 76 1.11 0.4 77 0.018 101 97 58.1 -0.10 0.98 85.10 153.84 144.52 68.77 153.60 133 65 65 76 0.000 1.001 8.155 695
140 14.885 13.789 54.8971 0.10 0.10 0.96 1.17 0.00 80 80 76 1.11 0.4 77 0.018 92 97 58.0 0.10 0.97 84.91 153.62 144.52 68.73 153.43 134 65 65 76 0.000 1.001 8.072 686
141 14.985 13.888 55.28922 0.10 0.10 0.96 1.18 0.00 80 80 76 1.12 0.4 77 0.018 92 97 58.0 0.00 0.98 84.61 153.41 144.26 68.71 153.15 133 65 65 76 0.000 1.001 8.155 691
142 15.085 13.986 55.68135 0.10 0.10 0.97 1.18 0.00 80 80 76 1.11 0.4 77 0.018 92 97 58.0 0.00 0.98 84.26 153.12 144.13 68.77 153.00 134 65 65 76 0.000 1.001 8.155 688
143 15.185 14.084 56.07347 0.10 0.10 0.96 1.19 0.00 80 80 76 1.11 0.4 77 0.018 92 97 58.0 0.00 0.94 84.22 152.91 144.30 68.77 152.71 134 65 65 76 0.000 1.001 7.822 660
144 15.295 14.183 56.46559 0.11 0.10 0.97 1.18 0.00 80 80 76 1.12 0.4 77 0.018 101 97 57.9 0.10 0.94 84.06 152.72 143.98 68.79 152.46 134 65 65 76 0.000 1.001 7.822 658
145 15.405 14.281 56.85771 0.11 0.10 0.96 1.19 0.00 80 80 76 1.12 0.4 77 0.018 101 97 57.9 0.00 0.95 83.76 152.50 143.81 68.77 152.31 133 65 65 76 0.000 1.001 7.906 663
146 15.515 14.380 57.24984 0.11 0.10 0.97 1.19 0.00 80 80 76 1.12 0.4 77 0.018 101 97 57.9 0.00 0.93 83.66 152.31 143.87 68.77 152.11 133 65 65 76 0.000 1.001 7.739 648
147 15.625 14.478 57.64196 0.11 0.10 0.97 1.19 0.00 80 80 76 1.11 0.4 77 0.018 101 97 57.9 0.00 0.94 83.27 152.16 143.57 68.77 151.98 132 65 65 76 0.000 1.001 7.822 652
148 15.735 14.576 58.03408 0.11 0.10 0.97 1.19 0.00 80 80 76 1.12 0.4 77 0.018 101 97 57.9 0.00 0.94 83.14 151.90 143.46 68.81 151.75 133 65 65 76 0.000 1.001 7.822 651
149 15.845 14.675 58.4262 0.11 0.10 0.97 1.19 0.00 80 80 76 1.11 0.4 77 0.018 101 97 57.9 0.00 0.93 82.82 151.70 143.18 68.83 151.57 132 65 65 76 0.000 1.001 7.739 642
150 15.955 14.773 58.81832 0.11 0.10 0.97 1.18 0.00 80 80 76 1.11 0.4 78 0.018 101 97 57.9 0.00 0.94 82.62 151.47 143.05 68.83 151.29 132 65 65 76 0.000 1.001 7.822 647

Document Control No. P-SSAH-0011 Effective Date: 11/8/2012 Page 3 of 10 200X OWHH Spreadsheet for report
4-43 of 4-66



OMNI-Test Laboratories, Inc.

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

151 16.065 14.871 59.21045 0.11 0.10 0.96 1.19 0.00 80 80 76 1.12 0.4 78 0.018 101 97 57.9 0.00 0.94 82.39 151.38 142.92 68.86 151.15 134 65 65 76 0.000 1.001 7.822 645
152 16.175 14.969 59.60257 0.11 0.10 0.97 1.18 0.00 80 80 76 1.11 0.4 78 0.018 101 97 57.9 0.00 0.94 82.35 151.10 142.54 68.88 150.89 132 65 65 76 0.000 1.001 7.822 645
153 16.285 15.068 59.99469 0.11 0.10 0.97 1.18 0.00 80 80 76 1.12 0.4 78 0.018 101 97 57.9 0.00 0.93 82.09 150.87 142.34 68.85 150.69 131 65 65 76 0.000 1.001 7.739 636
154 16.385 15.166 60.38681 0.10 0.10 0.96 1.18 0.00 80 80 76 1.11 0.4 78 0.018 92 97 57.9 0.00 0.95 81.76 150.69 142.23 68.85 150.54 132 65 65 76 0.000 1.001 7.906 647
155 16.485 15.264 60.77893 0.10 0.10 0.96 1.18 0.00 80 80 76 1.12 0.4 78 0.018 92 97 57.8 0.10 0.94 81.79 150.54 142.02 68.85 150.33 133 65 65 76 0.000 1.001 7.822 641
156 16.585 15.363 61.17106 0.10 0.10 0.97 1.18 0.00 80 80 76 1.12 0.4 78 0.018 92 97 57.9 -0.10 0.95 81.47 150.24 141.76 68.83 150.11 131 65 65 76 0.000 1.001 7.906 645
157 16.685 15.461 61.56318 0.10 0.10 0.96 1.18 0.00 80 80 76 1.11 0.4 78 0.018 92 97 57.8 0.10 0.94 81.30 150.16 141.55 68.81 149.88 130 65 65 76 0.000 1.001 7.822 637
158 16.795 15.559 61.9553 0.11 0.10 0.97 1.17 0.00 80 80 76 1.12 0.4 78 0.018 101 97 57.8 0.00 0.94 81.10 149.90 141.65 68.83 149.79 131 65 65 76 0.000 1.001 7.822 635
159 16.905 15.657 62.34742 0.11 0.10 0.96 1.18 0.00 80 80 76 1.11 0.4 78 0.018 101 97 57.8 0.00 0.93 80.90 149.68 141.26 68.77 149.49 128 65 65 76 0.000 1.001 7.739 627
160 17.015 15.755 62.73954 0.11 0.10 0.96 1.18 0.00 80 80 76 1.11 0.4 78 0.018 101 97 57.8 0.00 0.94 80.80 149.47 141.37 68.73 149.27 128 65 65 76 0.000 1.001 7.823 633
161 17.125 15.854 63.13167 0.11 0.10 0.97 1.18 0.00 80 81 76 1.12 0.4 78 0.018 101 97 57.8 0.00 0.93 80.67 149.32 140.96 68.71 149.10 129 65 65 76 0.000 1.001 7.739 625
162 17.235 15.952 63.52379 0.11 0.10 0.97 1.18 0.00 80 81 76 1.12 0.4 78 0.018 101 97 57.8 0.00 0.93 80.28 149.08 140.90 68.68 148.91 129 65 65 76 0.000 1.001 7.739 622
163 17.345 16.050 63.91591 0.11 0.10 0.96 1.18 0.00 81 81 76 1.12 0.4 78 0.018 101 97 57.8 0.00 0.94 80.18 148.95 140.70 68.66 148.75 130 65 65 76 0.000 1.001 7.823 628
164 17.455 16.149 64.30803 0.11 0.10 0.96 1.18 0.00 81 81 76 1.12 0.4 78 0.018 101 97 57.7 0.10 0.94 80.11 148.71 140.45 68.58 148.54 129 65 65 76 0.000 1.001 7.823 627
165 17.565 16.247 64.70015 0.11 0.10 0.96 1.18 0.00 81 81 76 1.12 0.4 78 0.018 101 97 57.8 -0.10 1.10 79.75 148.47 138.81 68.51 148.30 129 65 65 76 0.000 1.001 9.154 731
166 17.675 16.345 65.09228 0.11 0.10 0.97 1.18 0.00 81 81 76 1.12 0.4 78 0.018 101 97 57.8 0.00 1.14 79.58 148.17 138.23 68.47 147.98 128 65 65 76 0.000 1.001 9.487 756
167 17.785 16.444 65.4844 0.11 0.10 0.96 1.19 0.00 81 81 76 1.12 0.4 78 0.018 101 97 57.7 0.10 1.14 79.50 147.87 138.04 68.43 147.70 129 65 65 76 0.000 1.001 9.487 755
168 17.885 16.542 65.87652 0.10 0.10 0.96 1.18 0.00 81 81 76 1.11 0.4 78 0.018 92 97 57.7 0.00 1.14 79.11 147.53 137.67 68.34 147.40 128 65 65 76 0.000 1.001 9.487 751
169 17.985 16.640 66.26864 0.10 0.10 0.97 1.18 0.00 81 81 76 1.12 0.4 78 0.018 92 97 57.7 0.00 1.15 78.94 147.36 137.56 68.43 147.25 127 65 65 76 0.000 1.001 9.571 756
170 18.085 16.739 66.66077 0.10 0.10 0.97 1.18 0.00 81 81 76 1.12 0.4 78 0.018 92 97 57.7 0.00 1.13 78.87 147.20 137.32 68.34 146.99 128 65 65 76 0.000 1.001 9.404 743
171 18.185 16.837 67.05289 0.10 0.10 0.96 1.18 0.00 81 81 76 1.12 0.4 78 0.018 92 97 57.7 0.00 1.15 78.64 146.92 137.15 68.23 146.71 127 65 65 76 0.000 1.001 9.571 754
172 18.295 16.935 67.44501 0.11 0.10 0.97 1.18 0.00 81 81 76 1.12 0.4 78 0.018 101 97 57.7 0.00 1.14 78.32 146.62 136.81 68.21 146.52 127 65 65 76 0.000 1.001 9.488 744
173 18.405 17.034 67.83713 0.11 0.10 0.96 1.18 0.00 81 81 76 1.12 0.4 78 0.018 101 97 57.7 0.00 1.13 78.12 146.37 136.79 68.19 146.22 128 65 65 76 0.000 1.001 9.404 735
174 18.515 17.132 68.22925 0.11 0.10 0.96 1.18 0.00 81 81 76 1.11 0.4 78 0.018 101 97 57.7 0.00 1.14 77.79 146.19 136.47 68.17 146.00 127 65 65 76 0.000 1.001 9.488 739
175 18.625 17.230 68.62138 0.11 0.10 0.96 1.18 0.00 81 81 76 1.11 0.4 78 0.018 101 97 57.7 0.00 1.15 77.66 145.91 136.19 68.19 145.78 126 65 65 76 0.000 1.001 9.571 744
176 18.735 17.328 69.0135 0.11 0.10 0.96 1.19 0.00 81 81 76 1.11 0.4 78 0.018 101 97 57.7 0.00 1.15 77.26 145.70 135.91 68.15 145.50 126 65 65 76 0.000 1.001 9.571 740
177 18.845 17.427 69.40562 0.11 0.10 0.96 1.18 0.00 81 81 76 1.11 0.4 78 0.018 101 97 57.7 0.00 1.15 77.20 145.35 135.73 68.15 145.18 125 65 65 76 0.000 1.001 9.571 740
178 18.955 17.525 69.79774 0.11 0.10 0.97 1.18 0.00 81 81 76 1.12 0.4 78 0.018 101 97 57.7 0.00 1.14 77.03 145.20 135.52 68.19 145.03 125 65 65 76 0.000 1.001 9.488 732
179 19.065 17.623 70.18986 0.11 0.10 0.96 1.18 0.00 81 81 76 1.12 0.4 78 0.018 101 97 57.7 0.00 1.13 76.71 144.90 135.39 68.17 144.79 125 65 65 76 0.000 1.001 9.404 722
180 19.175 17.721 70.58199 0.11 0.10 0.96 1.18 0.00 81 81 76 1.12 0.4 78 0.018 101 97 57.7 0.00 1.15 76.44 144.71 135.13 68.15 144.52 126 65 65 76 0.000 1.001 9.571 732
181 19.285 17.820 70.97411 0.11 0.10 0.97 1.17 0.00 81 81 77 1.11 0.4 78 0.018 101 97 57.7 0.00 1.14 76.28 144.36 134.81 68.15 144.21 125 65 65 77 0.000 1.001 9.488 725
182 19.385 17.918 71.36623 0.10 0.10 0.96 1.18 0.00 81 81 77 1.12 0.4 78 0.018 92 97 57.7 0.00 1.15 76.04 144.13 134.51 68.15 144.02 124 65 65 77 0.000 1.001 9.571 729
183 19.485 18.016 71.75835 0.10 0.10 0.96 1.18 0.00 81 81 77 1.11 0.4 78 0.018 92 97 57.7 0.00 1.14 75.52 143.95 134.64 68.14 143.72 123 65 65 77 0.000 1.001 9.488 717
184 19.585 18.114 72.15047 0.10 0.10 0.96 1.17 0.00 81 81 76 1.12 0.4 78 0.018 92 97 57.7 0.00 1.14 75.42 143.63 134.29 68.15 143.57 123 65 65 76 0.000 1.001 9.488 716
185 19.685 18.213 72.5426 0.10 0.10 0.96 1.18 0.00 81 81 77 1.11 0.4 78 0.018 92 97 57.7 0.00 1.14 75.16 143.44 133.88 68.15 143.31 123 65 65 77 0.000 1.001 9.488 714
186 19.795 18.311 72.93472 0.11 0.10 0.97 1.18 0.00 81 81 76 1.11 0.4 78 0.018 101 97 57.6 0.10 1.15 75.13 143.24 133.82 68.15 142.97 123 65 65 76 0.000 1.001 9.571 720
187 19.905 18.409 73.32684 0.11 0.10 0.96 1.18 0.00 81 81 77 1.12 0.4 78 0.018 101 97 57.7 -0.10 1.15 74.67 143.03 133.67 68.15 142.90 123 65 65 77 0.000 1.001 9.571 715
188 20.015 18.507 73.71896 0.11 0.10 0.96 1.18 0.00 81 81 77 1.11 0.4 78 0.018 101 97 57.7 0.00 1.15 74.47 142.77 133.47 68.15 142.54 122 65 65 77 0.000 1.001 9.571 714
189 20.125 18.605 74.11109 0.11 0.10 0.96 1.19 0.00 81 81 77 1.12 0.4 78 0.018 101 97 57.7 0.00 1.14 74.08 142.51 133.06 68.17 142.36 124 65 65 77 0.000 1.001 9.488 704
190 20.235 18.704 74.50321 0.11 0.10 0.97 1.17 0.00 81 81 77 1.11 0.4 78 0.018 101 97 57.7 0.00 1.20 73.88 142.25 132.53 68.17 142.06 123 66 66 77 0.000 1.001 9.987 739
191 20.345 18.802 74.89533 0.11 0.10 0.96 1.18 0.00 81 81 77 1.12 0.4 78 0.018 101 97 57.7 0.00 1.23 73.59 141.97 132.10 68.15 141.80 122 66 66 77 0.000 1.001 10.237 754
192 20.455 18.900 75.28745 0.11 0.10 0.96 1.18 0.00 81 81 77 1.11 0.4 78 0.018 101 97 57.6 0.10 1.22 73.36 141.67 131.92 68.15 141.50 123 66 66 77 0.000 1.001 10.153 746
193 20.565 18.999 75.67957 0.11 0.10 0.96 1.18 0.00 81 81 77 1.11 0.4 78 0.018 101 97 57.6 0.00 1.18 73.16 141.44 132.09 68.15 141.20 122 66 66 77 0.000 1.001 9.821 719
194 20.675 19.097 76.0717 0.11 0.10 0.96 1.18 0.00 81 81 77 1.12 0.4 78 0.018 101 97 57.7 -0.10 1.17 72.77 141.33 131.95 68.21 141.14 123 66 66 77 0.000 1.001 9.737 709
195 20.785 19.195 76.46382 0.11 0.10 0.97 1.18 0.00 81 81 77 1.12 0.4 78 0.018 101 97 57.6 0.10 1.21 72.83 140.98 131.49 68.17 140.85 122 66 66 77 0.000 1.001 10.070 734
196 20.885 19.294 76.85594 0.10 0.10 0.96 1.18 0.00 81 81 77 1.12 0.4 78 0.018 92 97 57.7 -0.10 1.21 72.56 140.73 131.17 68.15 140.58 121 66 66 77 0.000 1.001 10.070 731
197 20.985 19.392 77.24806 0.10 0.10 0.96 1.17 0.00 81 81 77 1.11 0.4 78 0.018 92 97 57.6 0.10 1.23 72.52 140.47 130.89 68.15 140.32 120 66 66 77 0.000 1.001 10.237 743
198 21.085 19.490 77.64018 0.10 0.10 0.96 1.18 0.00 81 81 77 1.11 0.4 78 0.018 92 97 57.7 -0.10 1.22 72.22 140.23 130.72 68.15 140.10 121 66 66 77 0.000 1.001 10.153 734
199 21.185 19.589 78.03231 0.10 0.10 0.96 1.19 0.00 81 81 77 1.11 0.4 78 0.018 92 97 57.7 0.00 1.19 71.77 139.95 130.65 68.15 139.82 121 66 66 77 0.000 1.001 9.904 712
200 21.295 19.687 78.42443 0.11 0.10 0.96 1.17 0.00 81 81 77 1.11 0.4 78 0.018 101 97 57.7 0.00 1.21 71.74 139.74 130.46 68.17 139.59 120 66 66 77 0.000 1.001 10.070 723
201 21.405 19.785 78.81655 0.11 0.10 0.96 1.18 0.00 81 81 77 1.12 0.4 78 0.018 101 97 57.7 0.00 1.23 71.40 139.54 129.98 68.19 139.35 120 66 66 77 0.000 1.001 10.237 732
202 21.515 19.884 79.20867 0.11 0.10 0.96 1.18 0.00 81 81 77 1.12 0.4 78 0.018 101 97 57.6 0.10 1.22 71.05 139.20 129.94 68.15 139.11 120 66 66 77 0.000 1.001 10.153 722
203 21.625 19.982 79.60079 0.11 0.10 0.96 1.18 0.00 81 82 77 1.12 0.4 78 0.018 101 97 57.7 -0.10 1.23 70.94 138.98 129.66 68.15 138.87 120 66 66 77 0.000 1.001 10.237 727
204 21.735 20.080 79.99292 0.11 0.10 0.97 1.18 0.00 81 81 77 1.11 0.4 78 0.018 101 97 57.6 0.10 1.22 70.65 138.77 129.51 68.14 138.59 120 66 66 77 0.000 1.001 10.153 718
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Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,
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dH
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dH
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(1)

Meter
Vac. In.

Hg.
(2)

Dilution
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(1)
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Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.
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Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

205 21.845 20.179 80.38504 0.11 0.10 0.96 1.19 0.00 81 81 77 1.12 0.4 78 0.018 101 97 57.7 -0.10 1.22 70.33 138.51 129.25 68.15 138.32 120 66 66 77 0.000 1.001 10.153 715
206 21.955 20.277 80.77716 0.11 0.10 0.96 1.18 0.00 81 81 77 1.11 0.4 78 0.018 101 97 57.6 0.10 1.21 70.33 138.29 129.13 68.21 138.19 119 66 66 77 0.000 1.001 10.070 709
207 22.065 20.376 81.16928 0.11 0.10 0.96 1.18 0.00 81 81 77 1.12 0.4 78 0.018 101 97 57.6 0.00 1.23 69.83 138.02 128.76 68.19 137.91 118 66 66 77 0.000 1.001 10.237 716
208 22.175 20.474 81.5614 0.11 0.10 0.96 1.18 0.00 81 82 77 1.11 0.4 78 0.018 101 97 57.6 0.00 1.24 69.44 137.82 128.52 68.21 137.61 118 66 66 77 0.000 1.001 10.320 717
209 22.285 20.572 81.95353 0.11 0.10 0.96 1.18 0.00 82 82 77 1.12 0.4 78 0.018 101 97 57.6 0.00 1.22 69.37 137.48 128.37 68.17 137.37 118 66 66 77 0.000 1.001 10.153 705
210 22.385 20.671 82.34565 0.10 0.10 0.96 1.18 0.00 81 82 77 1.11 0.4 78 0.018 92 97 57.6 0.00 1.23 69.14 137.30 128.22 68.19 137.13 118 66 66 77 0.000 1.001 10.237 709
211 22.485 20.769 82.73777 0.10 0.10 0.96 1.18 0.00 82 82 77 1.12 0.4 78 0.018 92 97 57.6 0.00 1.24 68.75 137.05 127.75 68.21 136.89 118 66 66 77 0.000 1.001 10.320 710
212 22.585 20.867 83.12989 0.10 0.10 0.97 1.18 0.00 82 82 77 1.12 0.4 78 0.018 92 97 57.7 -0.10 1.24 68.53 136.81 127.64 68.21 136.68 118 66 66 77 0.000 1.001 10.320 708
213 22.685 20.965 83.52202 0.10 0.10 0.97 1.18 0.00 82 82 77 1.12 0.4 78 0.018 92 97 57.6 0.10 1.26 68.42 136.59 127.45 68.17 136.46 118 66 66 77 0.000 1.001 10.486 718
214 22.785 21.063 83.91414 0.10 0.10 0.96 1.19 0.00 82 82 77 1.12 0.4 78 0.018 92 97 57.6 0.00 1.26 68.03 136.34 127.10 68.17 136.14 118 66 66 77 0.000 1.001 10.486 714
215 22.895 21.161 84.30626 0.11 0.10 0.96 1.18 0.00 82 82 77 1.12 0.4 78 0.018 101 97 57.6 0.00 1.25 67.83 136.16 126.93 68.23 135.99 117 66 66 77 0.000 1.001 10.403 706
216 23.005 21.259 84.69838 0.11 0.10 0.96 1.18 0.00 82 82 77 1.12 0.4 79 0.018 101 97 57.7 -0.10 1.26 67.60 135.82 126.73 68.21 135.76 117 66 66 77 0.000 1.001 10.486 710
217 23.115 21.357 85.0905 0.11 0.10 0.96 1.18 0.00 82 82 77 1.11 0.4 85 0.018 101 97 57.6 0.10 1.30 67.43 135.62 126.09 68.21 135.45 122 67 67 77 0.000 1.001 10.819 730
218 23.225 21.455 85.48263 0.11 0.10 0.95 1.17 0.00 82 82 77 1.11 0.4 90 0.018 102 98 57.3 0.30 1.34 66.94 135.24 125.59 68.21 135.13 123 67 67 77 0.000 1.001 11.152 747
219 23.335 21.553 85.87475 0.11 0.10 0.95 1.17 0.00 82 82 77 1.11 0.4 92 0.018 102 98 57.0 0.30 1.36 66.35 134.81 125.12 68.21 134.72 130 67 67 77 0.000 1.001 11.319 752
220 23.445 21.651 86.26687 0.11 0.10 0.95 1.17 0.00 82 82 77 1.11 0.4 92 0.018 102 98 56.7 0.30 1.34 65.89 134.49 124.97 68.21 134.36 141 67 68 77 0.000 1.001 11.152 736
221 23.555 21.748 86.65899 0.11 0.10 0.95 1.18 0.00 82 82 77 1.11 0.4 92 0.018 102 98 56.4 0.30 1.35 65.76 134.08 124.58 68.17 133.97 145 67 67 77 0.000 1.001 11.235 740
222 23.665 21.846 87.05111 0.11 0.10 0.95 1.16 0.00 82 82 77 1.11 0.4 93 0.018 102 98 56.2 0.20 1.26 65.53 133.82 124.63 68.23 133.67 146 67 67 77 0.000 1.001 10.486 688
223 23.775 21.944 87.44324 0.11 0.10 0.95 1.18 0.00 82 82 77 1.11 0.4 93 0.018 102 97 55.9 0.30 1.28 65.43 133.58 124.52 68.23 133.41 150 67 67 77 0.000 1.001 10.653 698
224 23.885 22.041 87.83536 0.11 0.10 0.95 1.18 0.00 82 82 77 1.11 0.4 94 0.018 102 97 55.6 0.30 1.26 65.17 133.28 124.35 68.21 133.17 157 67 67 77 0.000 1.001 10.486 684
225 23.985 22.138 88.22748 0.10 0.10 0.96 1.17 0.00 82 82 77 1.1 0.4 96 0.018 93 97 55.2 0.40 1.29 64.98 133.17 124.15 68.25 132.96 166 67 67 77 0.000 1.001 10.736 698
226 24.085 22.235 88.6196 0.10 0.10 0.95 1.17 0.00 82 82 77 1.1 0.4 98 0.018 93 98 54.9 0.30 1.28 64.55 132.96 124.05 68.27 132.83 178 67 68 77 0.000 1.001 10.653 688
227 24.185 22.332 89.01172 0.10 0.10 0.96 1.18 0.00 82 82 77 1.11 0.4 105 0.018 94 98 54.4 0.50 1.30 64.52 132.81 123.76 68.30 132.61 206 68 68 77 0.000 1.001 10.819 699
228 24.285 22.429 89.40385 0.10 0.10 0.95 1.18 0.00 82 82 77 1.1 0.4 115 0.018 95 99 53.6 0.80 1.31 64.72 132.76 123.55 68.34 132.55 263 68 69 77 0.000 1.001 10.902 706
229 24.385 22.526 89.79597 0.10 0.10 0.95 1.16 0.00 82 82 77 1.1 0.4 128 0.018 96 100 52.9 0.70 1.32 64.62 132.87 123.59 68.38 132.63 319 69 70 77 0.000 1.001 10.985 711
230 24.485 22.623 90.18809 0.10 0.10 0.95 1.16 0.00 82 82 77 1.09 0.4 140 0.018 97 101 52.1 0.80 1.33 64.78 132.96 123.61 68.40 132.80 370 70 71 77 0.000 1.001 11.069 718
231 24.585 22.719 90.58021 0.10 0.10 0.95 1.17 0.00 82 82 77 1.09 0.4 154 0.018 98 102 51.2 0.90 1.32 64.97 133.02 123.76 68.40 132.81 417 71 72 77 0.000 1.001 10.985 715
232 24.695 22.815 90.97233 0.11 0.10 0.95 1.16 0.00 82 82 78 1.08 0.4 167 0.018 109 102 50.3 0.90 1.33 64.88 133.17 123.77 68.38 132.91 461 72 73 78 0.000 1.001 11.069 719
233 24.805 22.911 91.36446 0.11 0.10 0.95 1.16 0.00 82 82 78 1.08 0.4 177 0.018 110 103 49.1 1.20 1.33 65.27 133.30 123.94 68.32 133.04 491 73 74 78 0.000 1.001 11.069 723
234 24.915 23.007 91.75658 0.11 0.10 0.95 1.16 0.00 82 82 78 1.08 0.4 182 0.018 110 103 48.2 0.90 1.34 65.73 133.67 124.26 68.40 133.39 504 74 74 78 0.000 1.001 11.152 734
235 25.025 23.102 92.1487 0.11 0.09 0.94 1.16 0.00 82 82 78 1.08 0.4 184 0.018 110 102 46.9 1.30 1.29 66.26 133.92 124.78 68.38 133.69 508 74 75 78 0.000 1.001 10.736 712
236 25.135 23.197 92.54082 0.11 0.10 0.94 1.15 0.00 82 82 78 1.07 0.4 188 0.018 111 103 46.0 0.90 1.14 66.72 134.48 126.28 68.42 134.03 516 75 75 78 0.000 1.001 9.487 634
237 25.245 23.293 92.93295 0.11 0.10 0.94 1.14 0.00 82 82 78 1.07 0.4 189 0.018 111 104 44.7 1.30 1.11 67.84 135.07 126.93 68.43 134.76 522 76 76 78 0.000 1.001 9.238 627
238 25.355 23.389 93.32507 0.11 0.10 0.94 1.15 0.00 82 82 78 1.07 0.4 188 0.018 111 104 44.3 0.40 1.11 68.28 135.99 127.75 68.42 135.58 522 76 77 78 0.000 1.001 9.238 631
239 25.465 23.485 93.71719 0.11 0.10 0.94 1.14 0.00 82 82 78 1.07 0.4 189 0.018 111 104 42.9 1.40 1.14 69.48 136.81 128.29 68.43 136.40 524 77 77 78 0.000 1.001 9.487 660
240 25.575 23.581 94.10931 0.11 0.10 0.94 1.13 0.00 82 82 78 1.07 0.4 188 0.018 111 104 41.5 1.40 1.14 70.58 137.88 129.27 68.43 137.46 521 77 77 78 0.000 1.001 9.487 670
241 25.685 23.677 94.50143 0.11 0.10 0.93 1.14 0.00 82 82 78 1.07 0.4 189 0.018 111 104 40.5 1.00 1.14 71.81 139.09 130.16 68.45 138.51 524 77 78 78 0.000 1.001 9.487 682
242 25.785 23.772 94.89356 0.10 0.09 0.93 1.14 0.00 82 82 78 1.07 0.4 193 0.018 101 103 40.8 -0.30 1.14 72.72 140.23 131.28 68.45 139.71 532 78 78 78 0.000 1.001 9.487 691
243 25.885 23.865 95.28568 0.10 0.09 0.93 1.13 0.00 82 82 78 1.06 0.4 197 0.018 101 102 38.5 2.30 1.14 74.17 141.46 132.37 68.51 140.96 540 78 79 78 0.000 1.001 9.487 704
244 25.985 23.958 95.6778 0.10 0.09 0.92 1.09 0.00 82 82 78 1.06 0.3 209 0.018 102 102 37.4 1.10 1.15 75.61 143.05 133.79 68.51 142.45 560 78 79 78 0.000 1.001 9.570 724
245 26.085 24.050 96.06992 0.10 0.09 0.91 0.94 0.00 82 82 78 1.03 0.2 216 0.018 103 101 36.2 1.20 1.13 76.79 144.32 134.91 68.53 143.76 574 79 79 78 0.000 1.001 9.404 723
246 26.185 24.139 96.46204 0.10 0.09 0.95 1.26 0.00 82 82 78 1.02 0 210 0.018 102 98 35.3 0.90 1.14 78.14 145.79 136.12 68.49 145.16 563 79 80 78 0.000 1.001 9.487 742
247 26.285 24.227 96.85417 0.10 0.09 0.95 1.23 0.00 82 82 78 1.02 -0.1 206 0.018 102 97 34.1 1.20 1.13 79.92 146.95 137.20 68.51 146.47 551 79 80 78 0.020 1.001 9.404 752
248 26.385 24.316 97.24629 0.10 0.09 0.93 1.20 0.00 82 83 78 0.79 -0.1 214 0.018 102 97 33.0 1.10 1.14 80.77 148.71 138.47 68.53 147.98 568 79 81 78 0.000 1.001 9.487 767
249 26.485 24.404 97.63841 0.10 0.09 0.94 1.19 0.00 82 83 78 0.78 -0.1 218 0.018 103 98 31.9 1.10 1.13 82.41 149.96 139.67 68.51 149.34 571 79 81 78 0.000 1.001 9.404 776
250 26.585 24.493 98.03053 0.10 0.09 0.93 1.11 0.00 83 83 78 0.77 -0.2 220 0.018 103 98 30.9 1.00 0.98 83.95 151.21 142.04 68.56 150.67 572 80 81 78 0.000 1.001 8.156 685
251 26.685 24.582 98.42265 0.10 0.09 0.92 1.05 0.00 83 83 78 0.76 -0.3 220 0.018 103 99 29.8 1.10 0.94 85.46 153.00 143.98 68.55 152.18 571 80 81 78 0.000 1.001 7.823 669
252 26.795 24.672 98.81478 0.11 0.09 0.92 0.94 0.00 82 83 78 0.75 -0.4 220 0.018 113 100 28.8 1.00 0.93 86.84 154.39 145.51 68.58 153.73 570 80 81 78 0.000 1.001 7.739 673
253 26.905 24.763 99.2069 0.11 0.09 0.91 0.87 0.00 83 83 78 0.75 -0.5 219 0.018 113 101 27.9 0.90 0.90 88.25 155.84 146.92 68.58 155.10 566 80 81 78 0.000 1.001 7.490 662
254 27.015 24.855 99.59902 0.11 0.09 0.93 1.14 0.00 83 83 78 0.71 -1.4 219 0.018 113 102 27.0 0.90 0.91 89.63 157.32 148.24 68.66 156.50 566 81 82 78 0.000 1.001 7.573 680
255 27.125 24.950 99.99114 0.11 0.09 0.97 0.58 0.00 83 83 78 0.71 -4 219 0.018 113 105 25.9 1.10 0.90 90.99 158.68 149.66 68.66 157.90 567 81 79 78 0.000 1.001 7.490 682
256 27.235 25.048 100.3833 0.11 0.10 0.96 1.02 0.00 83 83 78 0.7 -7.7 218 0.018 113 108 25.1 0.80 0.87 92.14 160.10 151.10 68.70 159.30 564 81 80 78 0.000 1.001 7.240 668
257 27.345 25.146 100.7754 0.11 0.10 0.95 1.17 0.00 83 83 78 0.69 -7.2 217 0.018 113 108 24.2 0.90 0.61 93.23 161.48 154.74 68.75 160.59 560 81 80 78 0.000 1.001 5.076 474
258 27.455 25.246 101.1675 0.11 0.10 0.95 1.21 0.00 83 83 78 0.69 -7.3 215 0.018 113 110 23.4 0.80 0.46 95.17 162.90 157.84 68.85 161.56 555 81 79 78 0.000 1.001 3.828 365
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259 27.565 25.347 101.5596 0.11 0.10 0.94 1.16 0.00 83 83 78 0.69 -7.3 213 0.018 112 112 22.5 0.90 0.89 96.26 164.25 155.13 68.88 163.43 548 81 79 78 0.000 1.001 7.406 714
260 27.675 25.447 101.9518 0.11 0.10 0.94 1.16 0.00 83 83 78 0.68 -7.3 210 0.018 112 109 21.8 0.70 0.94 97.34 165.44 155.21 69.07 164.83 541 81 79 78 0.000 1.001 7.822 762
261 27.785 25.547 102.3439 0.11 0.10 0.93 1.16 0.00 83 83 78 0.68 -7.3 208 0.018 112 110 21.0 0.80 0.87 98.92 166.77 157.13 69.05 166.02 534 81 79 78 0.000 1.001 7.240 717
262 27.885 25.648 102.736 0.10 0.10 0.93 1.16 0.00 83 83 78 0.68 -7.3 206 0.018 102 110 20.2 0.80 0.85 100.00 168.36 158.76 69.09 167.57 530 81 79 78 0.000 1.001 7.073 708
263 27.985 25.749 103.1281 0.10 0.10 0.95 1.15 0.00 83 83 78 0.68 -7.3 180 0.018 100 109 19.6 0.60 0.81 101.31 169.66 160.44 69.07 168.75 514 80 78 78 0.000 1.001 6.740 684
264 28.085 25.851 103.5202 0.10 0.10 0.99 1.18 0.00 83 83 78 0.72 -7.2 137 0.018 96 105 19.1 0.50 0.81 102.40 170.80 161.33 69.07 170.02 426 79 76 78 0.000 1.001 6.740 691
265 28.185 25.953 103.9124 0.10 0.10 0.98 1.22 0.00 83 83 78 0.78 -6.9 118 0.018 95 104 18.7 0.40 0.90 103.87 171.85 161.26 69.09 171.18 379 78 75 78 0.000 1.001 7.489 779
266 28.295 26.055 104.3045 0.11 0.10 0.96 1.19 0.00 83 83 78 0.79 -5.2 107 0.018 103 103 18.5 0.20 0.93 104.33 172.86 162.16 69.09 172.43 356 77 74 78 0.000 1.001 7.739 808
267 28.405 26.157 104.6966 0.11 0.10 0.97 1.16 0.00 83 83 78 0.8 -5 102 0.018 103 103 18.3 0.20 0.95 104.59 173.74 162.53 69.09 173.01 342 77 74 78 0.000 1.001 7.905 828
268 28.515 26.257 105.0887 0.11 0.10 0.97 1.83 0.00 83 83 79 0.81 -2.8 98 0.018 102 100 18.1 0.20 0.97 105.41 173.90 162.45 69.05 173.44 331 76 73 79 0.000 1.001 8.072 852
269 28.625 26.356 105.4809 0.11 0.10 0.98 1.59 0.00 83 83 78 0.81 0.5 96 0.018 102 99 17.9 0.20 0.98 105.51 174.30 162.72 69.01 173.85 322 75 73 78 0.000 1.001 8.155 861
270 28.735 26.457 105.873 0.11 0.10 0.98 1.23 0.00 83 83 78 0.82 -0.9 94 0.018 102 101 17.7 0.20 1.03 105.44 174.31 162.08 68.88 173.96 314 75 73 78 0.000 1.001 8.571 905
271 28.845 26.558 106.2651 0.11 0.10 0.95 1.28 0.00 83 83 79 0.86 -0.4 92 0.018 102 100 17.6 0.10 1.02 105.27 174.16 161.78 68.85 173.92 307 74 72 79 0.000 1.001 8.488 895
272 28.955 26.659 106.6572 0.11 0.10 0.93 1.18 0.00 83 83 79 0.86 -0.2 91 0.018 102 100 17.5 0.10 1.07 105.04 173.98 161.50 68.79 173.70 300 74 72 79 0.000 1.001 8.904 936
273 29.065 26.760 107.0493 0.11 0.10 0.93 1.27 0.00 83 83 78 0.88 -0.2 90 0.018 102 100 17.4 0.10 1.11 104.68 173.81 160.70 68.75 173.53 293 73 72 78 0.000 1.001 9.237 968
274 29.175 26.860 107.4415 0.11 0.10 0.95 1.25 0.00 83 83 79 0.88 0 89 0.018 102 100 17.3 0.10 1.13 104.46 173.53 160.31 68.71 173.27 287 73 71 79 0.000 1.001 9.404 983
275 29.285 26.961 107.8336 0.11 0.10 0.96 1.24 0.00 83 83 79 0.9 0.1 89 0.018 102 100 17.2 0.10 0.89 104.45 173.31 162.57 68.81 173.01 281 73 71 79 0.000 1.001 7.406 775
276 29.385 27.062 108.2257 0.10 0.10 0.97 1.19 0.00 83 83 79 0.91 0.1 88 0.018 92 101 17.3 -0.10 0.83 104.71 173.23 163.58 68.71 172.91 275 72 71 79 0.000 1.001 6.907 724
277 29.495 27.163 108.6178 0.11 0.10 0.98 1.22 0.00 83 83 79 0.92 0.2 88 0.018 101 100 17.2 0.10 1.04 104.02 173.23 160.62 68.70 172.89 269 72 70 79 0.000 1.001 8.655 901
278 29.605 27.264 109.01 0.11 0.10 0.99 1.26 0.00 83 83 79 0.94 0.2 88 0.018 101 100 17.1 0.10 0.76 104.06 172.86 163.91 68.71 172.58 264 72 70 79 0.000 1.001 6.325 659
279 29.715 27.365 109.4021 0.11 0.10 1.01 1.27 0.00 83 83 79 0.95 0.2 87 0.018 101 100 17.0 0.10 0.74 104.19 172.86 164.04 68.77 172.47 258 71 70 79 0.000 1.001 6.158 642
280 29.825 27.465 109.7942 0.11 0.10 0.95 1.19 0.00 83 83 79 0.99 0.3 87 0.018 101 100 16.9 0.10 0.84 103.86 172.69 162.55 68.71 172.45 253 71 69 79 0.000 1.001 6.990 727
281 29.935 27.566 110.1863 0.11 0.10 0.98 1.21 0.00 83 83 79 1 0.3 87 0.018 101 100 16.9 0.00 0.85 103.57 172.56 162.75 68.79 172.19 249 71 69 79 0.000 1.001 7.073 733
282 30.045 27.667 110.5784 0.11 0.10 1.00 1.22 0.00 83 83 79 1.01 0.3 86 0.018 101 100 16.9 0.00 0.84 103.24 172.28 162.55 68.79 172.09 244 70 69 79 0.000 1.001 6.990 723
283 30.155 27.767 110.9706 0.11 0.10 1.00 1.24 0.00 83 83 79 1.02 0.3 86 0.018 101 100 16.9 0.00 0.82 103.27 172.13 162.72 68.81 171.83 240 70 69 79 0.000 1.001 6.824 706
284 30.265 27.868 111.3627 0.11 0.10 1.02 1.25 0.00 83 83 79 1.02 0.3 86 0.018 101 100 16.8 0.10 0.85 103.01 172.05 162.32 68.83 171.76 236 70 69 79 0.000 1.001 7.073 729
285 30.375 27.968 111.7548 0.11 0.10 1.02 1.26 0.00 83 84 79 1.03 0.3 86 0.018 101 99 16.8 0.00 0.84 102.81 171.79 162.06 68.85 171.55 232 70 69 79 0.000 1.001 6.990 720
286 30.485 28.068 112.1469 0.11 0.10 1.03 1.26 0.00 83 84 79 1.04 0.3 86 0.018 101 99 16.7 0.10 0.83 102.61 171.59 161.88 68.88 171.34 228 69 69 79 0.000 1.001 6.907 710
287 30.585 28.168 112.539 0.10 0.10 0.97 1.19 0.00 84 84 79 1.07 0.4 85 0.018 92 99 16.7 0.00 0.84 102.49 171.48 161.71 68.92 171.12 224 69 69 79 0.000 1.001 6.990 717
288 30.685 28.268 112.9312 0.10 0.10 0.94 1.21 0.00 84 84 79 1.08 0.4 85 0.018 92 99 16.7 0.00 0.84 102.29 171.27 161.65 68.88 170.93 221 69 69 79 0.000 1.001 6.990 716
289 30.785 28.368 113.3233 0.10 0.10 0.95 1.22 0.00 84 84 79 1.08 0.4 85 0.018 92 99 16.7 0.00 0.84 101.93 171.03 161.09 68.85 170.69 217 69 69 79 0.000 1.001 6.990 713
290 30.885 28.469 113.7154 0.10 0.10 0.94 1.22 0.00 84 84 79 1.08 0.4 85 0.018 92 99 16.6 0.10 0.83 101.73 170.84 161.11 68.88 170.56 214 69 69 79 0.000 1.001 6.907 703
291 30.985 28.569 114.1075 0.10 0.10 0.94 1.21 0.00 84 84 79 1.08 0.4 85 0.018 92 99 16.7 -0.10 0.83 101.51 170.64 161.18 68.88 170.32 211 68 69 79 0.000 1.001 6.907 702
292 31.095 28.669 114.4997 0.11 0.10 0.95 1.22 0.00 84 84 79 1.08 0.4 84 0.018 101 99 16.6 0.10 0.81 101.28 170.45 161.07 68.86 170.09 208 68 69 79 0.000 1.001 6.741 683
293 31.205 28.769 114.8918 0.11 0.10 0.94 1.22 0.00 84 84 79 1.08 0.4 84 0.018 101 99 16.5 0.10 0.83 101.21 170.28 160.64 68.88 170.00 205 68 68 79 0.000 1.001 6.907 700
294 31.315 28.870 115.2839 0.11 0.10 0.94 1.22 0.00 84 84 79 1.09 0.4 84 0.018 101 99 16.6 -0.10 0.84 101.01 170.00 160.33 68.88 169.72 202 68 68 79 0.000 1.001 6.990 707
295 31.425 28.970 115.676 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 84 0.018 101 99 16.6 0.00 0.81 100.75 169.78 160.49 68.86 169.50 200 68 68 79 0.000 1.001 6.741 680
296 31.535 29.070 116.0681 0.11 0.10 0.94 1.22 0.00 84 84 79 1.08 0.4 84 0.018 101 99 16.6 0.00 0.83 100.45 169.61 160.25 68.92 169.33 197 68 68 79 0.000 1.001 6.907 695
297 31.645 29.171 116.4603 0.11 0.10 0.95 1.21 0.00 84 84 79 1.09 0.4 84 0.018 101 99 16.5 0.10 0.85 100.29 169.42 159.78 68.88 169.14 195 68 68 79 0.000 1.001 7.073 710
298 31.755 29.271 116.8524 0.11 0.10 0.94 1.23 0.00 84 84 79 1.09 0.4 84 0.018 101 99 16.5 0.00 0.85 100.22 169.22 159.63 68.88 168.90 192 68 68 79 0.000 1.001 7.073 710
299 31.865 29.371 117.2445 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 84 0.018 101 99 16.6 -0.10 0.84 99.89 169.05 159.62 68.90 168.75 190 67 68 79 0.000 1.001 6.990 699
300 31.975 29.472 117.6366 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 84 0.018 101 99 16.5 0.10 0.83 99.38 168.79 159.41 68.88 168.56 188 67 68 79 0.000 1.001 6.907 687
301 32.085 29.572 118.0288 0.11 0.10 0.95 1.23 0.00 84 84 79 1.09 0.4 83 0.018 101 99 16.5 0.00 0.83 99.34 168.51 159.09 68.99 168.26 186 67 68 79 0.000 1.001 6.907 687
302 32.185 29.672 118.4209 0.10 0.10 0.94 1.22 0.00 84 84 79 1.09 0.4 83 0.018 92 99 16.5 0.00 0.84 99.31 168.34 159.06 68.99 168.08 184 67 68 79 0.000 1.001 6.990 695
303 32.285 29.773 118.813 0.10 0.10 0.94 1.22 0.00 84 84 79 1.09 0.4 84 0.018 92 99 16.5 0.00 0.82 99.04 168.17 159.24 69.05 167.91 182 67 68 79 0.000 1.001 6.824 677
304 32.385 29.873 119.2051 0.10 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 84 0.018 92 99 16.4 0.10 0.84 98.85 167.93 158.64 69.03 167.70 180 67 68 79 0.000 1.001 6.990 692
305 32.485 29.973 119.5972 0.10 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 92 99 16.5 -0.10 0.84 98.46 167.78 158.51 69.01 167.50 178 67 68 79 0.000 1.001 6.990 689
306 32.585 30.074 119.9894 0.10 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 92 99 16.5 0.00 0.85 98.23 167.50 158.10 69.01 167.25 176 67 68 79 0.000 1.001 7.073 696
307 32.695 30.174 120.3815 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 101 99 16.4 0.10 0.84 98.26 167.37 158.18 69.01 167.05 175 67 68 79 0.000 1.001 6.990 688
308 32.805 30.274 120.7736 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 101 99 16.4 0.00 0.85 98.02 167.09 157.92 68.99 166.84 173 67 68 79 0.000 1.001 7.073 694
309 32.915 30.374 121.1657 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 101 99 16.5 -0.10 0.84 97.80 166.90 157.73 68.92 166.68 172 67 68 79 0.000 1.001 6.990 684
310 33.025 30.475 121.5579 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 101 99 16.4 0.10 0.84 97.53 166.68 157.52 68.99 166.45 170 66 68 79 0.000 1.001 6.990 683
311 33.135 30.575 121.95 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 101 99 16.4 0.00 0.84 97.30 166.45 157.21 68.92 166.25 169 66 68 79 0.000 1.001 6.990 681
312 33.245 30.675 122.3421 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 101 99 16.4 0.00 0.85 97.33 166.21 157.02 68.88 166.02 167 66 68 79 0.000 1.001 7.073 689

Document Control No. P-SSAH-0011 Effective Date: 11/8/2012 Page 6 of 10 200X OWHH Spreadsheet for report
4-46 of 4-66



OMNI-Test Laboratories, Inc.

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

313 33.355 30.775 122.7342 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 101 99 16.4 0.00 0.84 96.88 166.06 156.89 68.85 165.76 166 66 68 79 0.000 1.001 6.990 678
314 33.465 30.876 123.1263 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 101 99 16.4 0.00 0.84 96.68 165.89 156.80 68.88 165.61 165 66 68 79 0.000 1.001 6.990 677
315 33.575 30.976 123.5185 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 101 99 16.4 0.00 0.85 96.74 165.65 156.40 68.88 165.41 163 66 68 79 0.000 1.001 7.073 685
316 33.685 31.076 123.9106 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 101 99 16.4 0.00 0.85 96.32 165.37 156.38 68.83 165.18 162 66 68 79 0.000 1.001 7.073 682
317 33.785 31.176 124.3027 0.10 0.10 0.95 1.23 0.00 84 84 79 1.09 0.4 83 0.018 92 99 16.4 0.00 0.85 96.15 165.22 156.14 68.86 164.96 161 66 68 79 0.000 1.001 7.073 681
318 33.885 31.277 124.6948 0.10 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 92 99 16.4 0.00 0.84 95.99 165.01 155.99 68.86 164.71 160 66 68 79 0.000 1.001 6.990 672
319 33.985 31.377 125.087 0.10 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 92 99 16.5 -0.10 0.84 95.66 164.85 155.90 68.86 164.56 159 66 68 79 0.000 1.001 6.990 669
320 34.085 31.477 125.4791 0.10 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 83 0.018 92 99 16.4 0.10 0.85 95.44 164.60 155.75 68.88 164.30 158 66 68 79 0.000 1.001 7.073 676
321 34.185 31.577 125.8712 0.10 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 82 0.018 92 99 16.4 0.00 0.83 95.27 164.43 155.60 68.88 164.17 157 66 68 79 0.000 1.001 6.907 659
322 34.295 31.677 126.2633 0.11 0.10 0.95 1.21 0.00 84 84 79 1.09 0.4 82 0.018 101 99 16.4 0.00 0.85 95.04 164.19 155.32 68.86 163.93 156 66 68 79 0.000 1.001 7.073 673
323 34.405 31.778 126.6554 0.11 0.10 0.95 1.22 0.00 84 84 79 1.09 0.4 82 0.018 101 99 16.4 0.00 0.84 95.10 164.00 155.02 68.86 163.78 155 66 68 79 0.000 1.001 6.990 666
324 34.515 31.878 127.0476 0.11 0.10 0.94 1.22 0.00 84 84 79 1.09 0.4 82 0.018 101 99 16.4 0.00 0.85 94.90 163.80 154.95 68.86 163.58 154 66 68 79 0.000 1.001 7.073 672
325 34.625 31.978 127.4397 0.11 0.10 0.95 1.21 0.00 84 84 79 1.09 0.4 82 0.018 101 99 16.4 0.00 0.85 94.58 163.56 154.61 68.83 163.31 153 66 68 79 0.000 1.001 7.073 670
326 34.735 32.078 127.8318 0.11 0.10 0.94 1.21 0.00 84 84 79 1.09 0.4 82 0.018 101 99 16.4 0.00 0.84 94.67 163.44 154.46 68.83 163.13 152 66 68 79 0.000 1.001 6.990 663
327 34.845 32.179 128.2239 0.11 0.10 0.95 1.21 0.00 84 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.83 94.15 163.31 154.35 68.88 163.03 151 66 68 80 0.000 1.001 6.907 651
328 34.955 32.279 128.6161 0.11 0.10 0.95 1.22 0.00 84 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.84 93.95 163.07 154.24 68.88 162.79 150 66 68 80 0.000 1.001 6.990 657
329 35.065 32.379 129.0082 0.11 0.10 0.95 1.22 0.00 84 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.83 93.98 162.75 153.88 68.88 162.53 150 66 68 80 0.000 1.001 6.907 650
330 35.175 32.479 129.4003 0.11 0.10 0.95 1.22 0.00 84 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.85 93.52 162.49 153.77 68.85 162.25 148 66 68 80 0.000 1.001 7.073 662
331 35.285 32.580 129.7924 0.11 0.10 0.95 1.22 0.00 84 84 80 1.09 0.4 82 0.018 101 99 16.3 0.10 0.85 93.30 162.40 153.60 68.88 162.06 148 66 68 80 0.000 1.001 7.073 661
332 35.385 32.680 130.1845 0.10 0.10 0.95 1.22 0.00 84 84 80 1.09 0.4 82 0.018 92 99 16.4 -0.10 0.84 93.16 162.16 153.27 68.88 161.89 147 66 68 80 0.000 1.001 6.990 652
333 35.485 32.780 130.5767 0.10 0.10 0.95 1.23 0.00 84 84 80 1.09 0.4 82 0.018 92 99 16.4 0.00 0.83 92.80 161.93 153.32 68.85 161.71 146 66 68 80 0.000 1.001 6.907 642
334 35.585 32.881 130.9688 0.10 0.10 0.95 1.22 0.00 84 84 80 1.09 0.4 82 0.018 92 99 16.3 0.10 0.85 92.77 161.71 153.06 68.88 161.46 145 66 68 80 0.000 1.001 7.073 657
335 35.685 32.981 131.3609 0.10 0.10 0.95 1.22 0.00 85 84 80 1.09 0.4 82 0.018 91 99 16.4 -0.10 0.84 92.44 161.56 152.91 68.88 161.33 145 66 68 80 0.000 1.001 6.990 647
336 35.795 33.081 131.753 0.11 0.10 0.95 1.22 0.00 85 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.84 92.12 161.37 152.61 68.88 161.09 143 67 68 80 0.000 1.001 6.990 645
337 35.905 33.182 132.1452 0.11 0.10 0.95 1.22 0.00 85 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.84 91.92 161.04 152.54 68.86 160.87 143 67 68 80 0.000 1.001 6.990 643
338 36.015 33.282 132.5373 0.11 0.10 0.95 1.22 0.00 85 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.83 91.76 160.83 152.41 68.86 160.61 142 67 68 80 0.000 1.001 6.907 634
339 36.125 33.382 132.9294 0.11 0.10 0.95 1.22 0.00 85 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.83 91.63 160.75 152.42 68.92 160.47 142 67 68 80 0.000 1.001 6.907 634
340 36.235 33.482 133.3215 0.11 0.10 0.95 1.22 0.00 85 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.85 91.36 160.47 151.77 68.96 160.23 141 67 68 80 0.000 1.001 7.073 647
341 36.345 33.583 133.7136 0.11 0.10 0.95 1.22 0.00 85 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.83 90.97 160.31 151.79 68.88 160.01 140 67 68 80 0.000 1.001 6.907 629
342 36.455 33.683 134.1058 0.11 0.10 0.95 1.22 0.00 85 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.84 90.93 160.08 151.70 68.92 159.82 139 67 68 80 0.000 1.001 6.990 636
343 36.565 33.784 134.4979 0.11 0.10 0.95 1.21 0.00 85 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.85 90.86 159.84 151.38 68.90 159.62 139 67 68 80 0.000 1.001 7.073 643
344 36.675 33.884 134.89 0.11 0.10 0.95 1.22 0.00 85 84 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.85 90.47 159.71 151.12 68.88 159.41 139 67 68 80 0.000 1.001 7.073 641
345 36.785 33.984 135.2821 0.11 0.10 0.94 1.22 0.00 85 85 80 1.09 0.4 82 0.018 101 99 16.4 0.00 0.87 90.34 159.43 150.93 68.88 159.20 137 67 68 80 0.000 1.001 7.240 655
346 36.885 34.085 135.6743 0.10 0.10 0.95 1.23 0.00 85 85 80 1.09 0.4 82 0.018 91 99 16.4 0.00 0.88 90.05 159.17 150.61 68.88 159.04 137 67 68 80 0.000 1.001 7.323 660
347 36.985 34.185 136.0664 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 82 0.018 91 99 16.4 0.00 0.89 89.85 159.04 150.22 68.88 158.78 137 67 68 80 0.000 1.001 7.406 666
348 37.085 34.286 136.4585 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 91 99 16.4 0.00 0.87 89.65 158.78 150.18 68.86 158.61 137 67 68 80 0.000 1.001 7.240 650
349 37.185 34.386 136.8506 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 82 0.018 91 99 16.4 0.00 0.88 89.51 158.63 150.05 68.86 158.35 136 67 68 80 0.000 1.001 7.323 656
350 37.285 34.487 137.2427 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 82 0.018 91 99 16.5 -0.10 0.87 89.47 158.48 149.66 68.86 158.20 135 67 68 80 0.000 1.001 7.240 649
351 37.395 34.587 137.6349 0.11 0.10 0.95 1.23 0.00 85 85 80 1.09 0.4 82 0.018 101 99 16.5 0.00 0.87 89.18 158.23 149.49 68.88 157.97 134 67 68 80 0.000 1.001 7.240 646
352 37.505 34.687 138.027 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.10 0.86 89.12 157.95 149.36 68.88 157.77 134 67 68 80 0.000 1.001 7.157 639
353 37.615 34.788 138.4191 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.87 88.82 157.80 149.29 68.83 157.51 133 67 68 80 0.000 1.001 7.240 644
354 37.725 34.888 138.8112 0.11 0.10 0.95 1.23 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.85 88.65 157.60 149.18 68.85 157.34 133 67 68 80 0.000 1.001 7.073 628
355 37.835 34.989 139.2034 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.87 88.33 157.37 148.75 68.83 157.09 132 67 68 80 0.000 1.001 7.240 640
356 37.945 35.089 139.5955 0.11 0.10 0.95 1.23 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.89 88.29 157.06 148.56 68.83 156.83 131 67 68 80 0.000 1.001 7.406 655
357 38.055 35.189 139.9876 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.89 87.87 156.85 148.26 68.81 156.65 131 67 68 80 0.000 1.001 7.406 652
358 38.165 35.290 140.3797 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.89 87.74 156.74 148.17 68.85 156.48 131 67 68 80 0.000 1.001 7.406 651
359 38.275 35.390 140.7718 0.11 0.10 0.95 1.23 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.88 87.51 156.52 148.15 68.85 156.27 131 67 68 80 0.000 1.001 7.323 642
360 38.385 35.490 141.164 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.87 87.47 156.33 147.89 68.92 156.12 129 67 68 80 0.000 1.001 7.240 634
361 38.485 35.590 141.5561 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 91 99 16.4 0.00 0.89 87.05 156.16 147.55 68.96 155.95 129 67 68 80 0.000 1.001 7.406 645
362 38.585 35.691 141.9482 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 91 99 16.4 0.00 0.88 86.92 155.88 147.40 68.99 155.64 129 67 68 80 0.000 1.001 7.323 637
363 38.685 35.791 142.3403 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 91 99 16.4 0.00 0.87 86.53 155.64 147.18 68.99 155.45 128 67 68 80 0.000 1.001 7.240 627
364 38.785 35.891 142.7325 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 91 99 16.5 -0.10 0.88 86.62 155.49 147.10 69.01 155.26 128 67 68 80 0.000 1.001 7.323 635
365 38.895 35.991 143.1246 0.11 0.10 0.96 1.21 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.5 0.00 0.89 86.33 155.28 146.88 69.01 155.08 128 67 68 80 0.000 1.001 7.406 640
366 39.005 36.092 143.5167 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.10 0.87 85.93 155.08 146.67 69.05 154.87 126 67 68 80 0.000 1.001 7.240 623
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367 39.115 36.192 143.9088 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.89 85.77 154.87 146.67 69.05 154.70 126 67 68 80 0.000 1.001 7.406 636
368 39.225 36.292 144.3009 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.88 85.64 154.63 146.28 69.05 154.40 127 67 68 80 0.000 1.001 7.323 628
369 39.335 36.392 144.6931 0.11 0.10 0.95 1.21 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.87 85.12 154.44 146.15 69.05 154.20 126 67 68 80 0.000 1.001 7.240 617
370 39.445 36.493 145.0852 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.89 85.21 154.27 146.06 69.11 154.09 125 67 68 80 0.000 1.001 7.406 632
371 39.555 36.593 145.4773 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.87 84.79 154.16 145.91 69.11 153.88 125 67 68 80 0.000 1.001 7.240 615
372 39.665 36.693 145.8694 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.88 84.56 153.92 145.89 69.14 153.69 125 67 68 80 0.000 1.001 7.323 620
373 39.775 36.794 146.2615 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.88 84.49 153.66 145.53 69.14 153.51 125 67 68 80 0.000 1.001 7.323 619
374 39.885 36.894 146.6537 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 0.87 84.14 153.47 145.22 69.16 153.23 124 67 68 80 0.000 1.001 7.240 610
375 39.985 36.994 147.0458 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 91 99 16.4 0.00 0.87 83.78 153.27 145.22 69.16 153.10 124 67 68 80 0.000 1.001 7.240 607
376 40.085 37.095 147.4379 0.10 0.10 0.95 1.21 0.00 85 85 80 1.09 0.4 81 0.018 91 99 16.4 0.00 0.89 83.78 153.10 144.84 69.20 152.85 124 68 68 80 0.000 1.001 7.406 621
377 40.185 37.195 147.83 0.10 0.10 0.94 1.23 0.00 85 85 80 1.09 0.4 81 0.018 91 99 16.4 0.00 0.88 83.58 152.84 144.86 69.22 152.72 123 68 68 80 0.000 1.001 7.323 613
378 40.285 37.295 148.2222 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 91 99 16.4 0.00 0.88 83.19 152.69 144.64 69.22 152.46 123 68 68 80 0.000 1.001 7.323 610
379 40.385 37.396 148.6143 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 91 99 16.4 0.00 1.00 82.70 152.42 143.27 69.22 152.29 122 68 68 80 0.000 1.001 8.321 689
380 40.495 37.496 149.0064 0.11 0.10 0.95 1.21 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 1.00 82.86 152.07 143.07 69.22 151.92 123 68 68 80 0.000 1.001 8.321 690
381 40.605 37.596 149.3985 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 1.00 82.69 151.83 142.73 69.16 151.68 123 68 68 80 0.000 1.001 8.321 689
382 40.715 37.697 149.7906 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.5 -0.10 1.00 82.43 151.62 142.81 69.22 151.44 122 68 68 80 0.000 1.001 8.321 687
383 40.825 37.797 150.1828 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.10 1.00 81.97 151.38 142.30 69.14 151.27 121 68 68 80 0.000 1.001 8.321 683
384 40.935 37.897 150.5749 0.11 0.10 0.95 1.21 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.00 1.01 81.71 151.23 142.12 69.20 151.02 121 68 68 80 0.000 1.001 8.404 688
385 41.045 37.998 150.967 0.11 0.10 0.95 1.21 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.5 -0.10 1.01 81.73 150.95 142.00 69.20 150.80 122 68 68 80 0.000 1.001 8.404 688
386 41.155 38.098 151.3591 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.10 1.00 81.54 150.76 141.95 69.18 150.58 121 68 68 80 0.000 1.001 8.321 679
387 41.265 38.198 151.7513 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.5 -0.10 1.00 81.37 150.54 141.70 69.22 150.39 121 68 68 80 0.000 1.001 8.321 678
388 41.375 38.299 152.1434 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.5 0.00 1.04 80.98 150.41 141.16 69.16 150.18 120 68 68 80 0.000 1.001 8.654 702
389 41.485 38.399 152.5355 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 100 99 16.4 0.10 1.04 80.72 150.09 140.75 69.13 149.90 120 68 68 80 0.000 1.001 8.654 699
390 41.585 38.499 152.9276 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 81 0.018 91 99 16.4 0.00 1.04 80.55 149.90 140.68 69.18 149.66 120 68 68 80 0.000 1.001 8.654 698
391 41.685 38.600 153.3197 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 80 0.018 91 99 16.4 0.00 1.04 80.16 149.55 140.38 69.14 149.40 119 68 68 80 0.000 1.001 8.654 695
392 41.785 38.700 153.7119 0.10 0.10 0.96 1.22 0.00 85 85 80 1.09 0.4 80 0.018 91 99 16.4 0.00 1.03 79.93 149.31 140.08 69.20 149.14 119 68 68 80 0.000 1.001 8.571 686
393 41.885 38.800 154.104 0.10 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 80 0.018 91 99 16.5 -0.10 1.04 79.96 149.08 140.15 69.16 148.93 119 68 68 80 0.000 1.001 8.654 693
394 41.995 38.901 154.4961 0.11 0.10 0.96 1.21 0.00 85 85 80 1.09 0.4 80 0.018 100 99 16.4 0.10 1.04 79.89 148.89 139.91 69.14 148.76 119 68 68 80 0.000 1.001 8.654 692
395 42.105 39.001 154.8882 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 80 0.018 100 99 16.4 0.00 1.04 79.34 148.67 139.58 69.11 148.56 118 68 68 80 0.000 1.001 8.654 687
396 42.215 39.101 155.2804 0.11 0.10 0.96 1.22 0.00 85 85 80 1.09 0.4 80 0.018 100 99 16.5 -0.10 1.05 79.01 148.39 139.29 69.14 148.20 118 68 68 80 0.000 1.001 8.737 691
397 42.325 39.202 155.6725 0.11 0.10 0.96 1.22 0.00 85 85 80 1.09 0.4 80 0.018 100 99 16.4 0.10 1.04 78.84 148.24 139.18 69.16 148.00 118 68 68 80 0.000 1.001 8.654 683
398 42.435 39.302 156.0646 0.11 0.10 0.95 1.22 0.00 85 85 80 1.09 0.4 80 0.018 100 99 16.5 -0.10 1.05 78.55 147.91 139.03 69.13 147.76 118 68 68 80 0.000 1.001 8.737 687
399 42.545 39.403 156.4567 0.11 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 0.00 1.03 78.29 147.68 138.81 69.11 147.55 118 68 68 79 0.000 1.001 8.571 672
400 42.655 39.503 156.8488 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.4 0.10 1.03 78.06 147.44 138.66 69.07 147.29 117 68 68 79 0.000 1.001 8.571 670
401 42.765 39.603 157.241 0.11 0.10 0.96 1.23 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 -0.10 1.05 77.73 147.20 138.40 69.09 147.01 117 68 68 79 0.000 1.001 8.737 680
402 42.875 39.704 157.6331 0.11 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.4 0.10 1.04 77.73 146.99 138.23 69.14 146.88 117 68 68 79 0.000 1.001 8.654 673
403 42.985 39.804 158.0252 0.11 0.10 0.96 1.23 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 -0.10 1.04 77.54 146.86 137.95 69.11 146.62 116 68 68 79 0.000 1.001 8.654 672
404 43.085 39.904 158.4173 0.10 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 80 0.018 91 99 16.4 0.10 1.04 77.18 146.56 137.80 69.14 146.45 117 68 68 79 0.000 1.001 8.654 669
405 43.185 40.005 158.8095 0.10 0.10 0.96 1.21 0.00 85 85 79 1.09 0.4 80 0.018 91 99 16.5 -0.10 1.05 77.27 146.35 137.58 69.13 146.21 116 68 68 79 0.000 1.001 8.737 676
406 43.285 40.105 159.2016 0.10 0.10 0.96 1.23 0.00 85 85 79 1.09 0.4 80 0.018 91 99 16.4 0.10 1.06 76.68 146.26 137.33 69.11 145.98 116 68 68 79 0.000 1.001 8.821 677
407 43.395 40.206 159.5937 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 -0.10 1.09 76.42 145.87 136.83 69.11 145.72 116 68 68 79 0.000 1.001 9.070 694
408 43.505 40.306 159.9858 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.4 0.10 1.09 76.39 145.61 136.61 69.11 145.46 115 68 68 79 0.000 1.001 9.070 694
409 43.615 40.407 160.3779 0.11 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 -0.10 1.08 75.96 145.38 136.40 69.11 145.18 115 68 69 79 0.000 1.001 8.987 683
410 43.725 40.507 160.7701 0.11 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 0.00 1.08 75.85 145.18 136.18 69.07 144.95 114 68 68 79 0.000 1.001 8.987 682
411 43.835 40.607 161.1622 0.11 0.10 0.95 1.21 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 0.00 1.10 75.60 144.90 136.03 69.05 144.75 115 68 68 79 0.000 1.001 9.154 693
412 43.945 40.708 161.5543 0.11 0.10 0.96 1.23 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 0.00 1.09 75.59 144.64 135.67 69.05 144.47 114 68 68 79 0.000 1.001 9.070 686
413 44.055 40.808 161.9464 0.11 0.10 0.95 1.23 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 0.00 1.08 75.07 144.43 135.48 68.99 144.28 114 68 68 79 0.000 1.001 8.987 675
414 44.165 40.909 162.3386 0.11 0.10 0.96 1.21 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 0.00 1.09 74.90 144.24 135.41 68.99 144.00 114 68 68 79 0.000 1.001 9.070 680
415 44.275 41.009 162.7307 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 0.00 1.09 74.51 143.98 135.06 69.03 143.74 113 68 68 79 0.000 1.001 9.070 677
416 44.385 41.109 163.1228 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 0.00 1.09 74.45 143.68 134.96 69.05 143.59 113 68 68 79 0.000 1.001 9.070 676
417 44.485 41.210 163.5149 0.10 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 80 0.018 91 99 16.5 0.00 1.10 74.12 143.46 134.85 68.99 143.29 114 68 68 79 0.000 1.001 9.154 679
418 44.585 41.310 163.907 0.10 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 80 0.018 91 99 16.6 -0.10 1.10 73.98 143.22 134.53 68.96 143.11 113 68 68 79 0.000 1.001 9.154 678
419 44.685 41.411 164.2992 0.10 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 80 0.018 91 99 16.5 0.10 1.10 74.01 143.03 134.18 68.92 142.82 113 68 68 79 0.000 1.001 9.154 678
420 44.785 41.511 164.6913 0.10 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 80 0.018 91 99 16.5 0.00 1.09 73.59 142.82 134.14 68.86 142.64 113 68 68 79 0.000 1.001 9.071 668
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421 44.895 41.612 165.0834 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 0.00 1.09 73.36 142.58 133.77 68.88 142.38 113 68 68 79 0.000 1.001 9.071 666
422 45.005 41.712 165.4755 0.11 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 0.00 1.08 73.16 142.41 133.71 68.83 142.17 112 68 68 79 0.000 1.001 8.987 658
423 45.115 41.812 165.8677 0.11 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 80 0.018 100 99 16.5 0.00 1.09 72.99 142.08 133.43 68.88 141.98 112 68 68 79 0.000 1.001 9.071 663
424 45.225 41.913 166.2598 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 79 0.018 100 99 16.6 -0.10 1.11 72.63 141.91 133.49 68.85 141.72 112 68 68 79 0.000 1.001 9.237 672
425 45.335 42.013 166.6519 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 79 0.018 100 99 16.5 0.10 1.11 72.57 141.67 133.15 68.77 141.46 112 68 68 79 0.000 1.001 9.237 671
426 45.445 42.114 167.044 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 79 0.018 100 99 16.6 -0.10 1.09 72.34 141.44 133.06 68.81 141.26 112 68 68 79 0.000 1.001 9.071 657
427 45.555 42.214 167.4361 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 79 0.018 100 99 16.6 0.00 1.09 72.07 141.24 132.72 68.81 141.07 112 68 68 79 0.000 1.001 9.071 654
428 45.665 42.315 167.8283 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 79 0.018 100 99 16.6 0.00 1.11 71.94 140.96 132.46 68.81 140.83 111 67 68 79 0.000 1.001 9.237 665
429 45.775 42.415 168.2204 0.11 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 79 0.018 100 99 16.6 0.00 1.08 72.03 140.75 132.18 68.77 140.62 111 67 68 79 0.000 1.001 8.988 648
430 45.885 42.516 168.6125 0.11 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 79 0.018 100 99 16.6 0.00 1.08 71.63 140.53 132.14 68.77 140.38 111 67 68 79 0.000 1.001 8.988 645
431 45.985 42.616 169.0046 0.10 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 79 0.018 91 99 16.6 0.00 1.10 71.66 140.27 131.82 68.77 140.15 111 67 68 79 0.000 1.001 9.154 657
432 46.085 42.717 169.3968 0.10 0.10 0.96 1.23 0.00 85 85 79 1.09 0.4 79 0.018 91 99 16.6 0.00 1.09 71.27 140.08 131.64 68.73 140.00 111 67 68 79 0.000 1.001 9.071 647
433 46.185 42.817 169.7889 0.10 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 79 0.018 91 99 16.7 -0.10 1.10 71.01 139.86 131.39 68.68 139.67 110 67 68 79 0.000 1.001 9.154 651
434 46.285 42.917 170.181 0.10 0.10 0.96 1.23 0.00 85 85 79 1.09 0.4 79 0.018 91 99 16.6 0.10 1.09 71.00 139.65 131.25 68.70 139.48 111 67 68 79 0.000 1.001 9.071 645
435 46.395 43.018 170.5731 0.11 0.10 0.96 1.22 0.00 85 85 79 1.09 0.4 79 0.018 100 99 16.7 -0.10 1.09 70.71 139.46 131.21 68.66 139.31 111 67 68 79 0.000 1.001 9.071 642
436 46.505 43.118 170.9652 0.11 0.10 0.95 1.22 0.00 85 85 79 1.09 0.4 79 0.018 100 99 16.7 0.00 1.10 70.48 139.22 130.93 68.66 139.09 111 67 68 79 0.000 1.001 9.154 646
437 46.615 43.219 171.3574 0.11 0.10 0.96 1.23 0.00 85 85 79 1.09 0.4 79 0.018 100 99 16.6 0.10 1.10 70.46 138.98 130.74 68.66 138.79 110 67 68 79 0.000 1.001 9.154 646
438 46.725 43.319 171.7495 0.11 0.10 0.96 1.22 0.00 85 84 79 1.09 0.4 79 0.018 100 99 16.6 0.00 1.09 70.02 138.77 130.63 68.66 138.62 110 67 68 79 0.000 1.001 9.071 636
439 46.835 43.420 172.1416 0.11 0.10 0.96 1.23 0.00 85 84 79 1.09 0.4 79 0.018 100 99 16.7 -0.10 1.10 69.89 138.53 130.35 68.66 138.36 109 67 68 79 0.000 1.001 9.154 640
440 46.945 43.520 172.5337 0.11 0.10 0.95 1.22 0.00 85 84 79 1.09 0.4 79 0.018 100 99 16.7 0.00 1.10 69.60 138.29 130.07 68.55 138.10 110 67 68 79 0.000 1.001 9.154 638
441 47.055 43.621 172.9259 0.11 0.10 0.96 1.22 0.00 85 84 79 1.09 0.4 79 0.018 100 99 16.7 0.00 1.09 69.54 138.17 130.03 68.55 137.95 109 67 68 79 0.000 1.001 9.071 632
442 47.165 43.721 173.318 0.11 0.10 0.96 1.23 0.00 85 84 78 1.09 0.4 79 0.018 100 99 16.6 0.10 1.10 69.20 137.88 129.64 68.55 137.74 109 67 68 78 0.000 1.001 9.154 634
443 47.275 43.822 173.7101 0.11 0.10 0.96 1.22 0.00 85 84 78 1.09 0.4 79 0.018 100 99 16.6 0.00 1.09 69.12 137.73 129.62 68.58 137.52 109 67 68 78 0.000 1.001 9.071 628
444 47.385 43.922 174.1022 0.11 0.10 0.96 1.23 0.00 85 84 78 1.09 0.4 79 0.018 100 99 16.7 -0.10 1.09 68.81 137.45 129.47 68.53 137.32 109 67 68 78 0.000 1.001 9.071 625
445 47.485 44.023 174.4943 0.10 0.10 0.95 1.22 0.00 85 84 78 1.09 0.4 79 0.018 91 99 16.6 0.10 1.11 68.38 137.24 129.23 68.58 137.09 109 67 68 78 0.000 1.001 9.237 632
446 47.585 44.123 174.8865 0.10 0.10 0.96 1.22 0.00 85 84 78 1.09 0.4 79 0.018 91 99 16.7 -0.10 1.09 68.35 136.92 128.91 68.55 136.85 109 67 68 78 0.000 1.001 9.071 621
447 47.685 44.224 175.2786 0.10 0.10 0.96 1.23 0.00 85 84 78 1.09 0.4 79 0.018 91 99 16.7 0.00 1.28 67.89 136.79 127.64 68.55 136.61 109 67 68 78 0.000 1.001 10.652 724
448 47.785 44.324 175.6707 0.10 0.10 0.96 1.22 0.00 85 84 78 1.09 0.4 79 0.018 91 99 16.7 0.00 1.26 67.93 136.42 127.29 68.53 136.23 109 67 68 78 0.000 1.001 10.486 713
449 47.895 44.425 176.0628 0.11 0.10 0.95 1.23 0.00 85 84 78 1.09 0.4 79 0.018 100 99 16.7 0.00 1.27 67.64 136.29 127.14 68.49 136.08 108 67 68 78 0.000 1.001 10.569 716
450 48.005 44.525 176.455 0.11 0.10 0.96 1.22 0.00 85 84 78 1.09 0.4 79 0.018 100 99 16.7 0.00 1.26 67.31 135.90 126.69 68.42 135.75 108 67 68 78 0.000 1.001 10.486 707
451 48.115 44.625 176.8471 0.11 0.10 0.96 1.22 0.00 85 84 78 1.09 0.4 83 0.018 101 99 16.8 -0.10 1.26 67.18 135.60 126.59 68.47 135.47 117 67 68 78 0.000 1.001 10.486 705
452 48.225 44.726 177.2392 0.11 0.10 0.96 1.22 0.00 85 84 78 1.09 0.4 87 0.018 101 99 16.7 0.10 1.26 66.88 135.45 126.45 68.45 135.20 142 67 68 78 0.000 1.001 10.486 702
453 48.335 44.826 177.6313 0.11 0.10 0.95 1.22 0.00 85 84 78 1.09 0.4 90 0.018 101 100 16.7 0.00 1.27 66.65 135.17 126.22 68.43 135.00 149 67 68 78 0.000 1.001 10.569 705
454 48.445 44.927 178.0234 0.11 0.10 0.95 1.23 0.00 84 84 78 1.09 0.4 91 0.018 102 100 16.8 -0.10 1.28 66.42 134.96 126.15 68.43 134.76 150 67 68 78 0.000 1.001 10.652 708
455 48.555 45.027 178.4156 0.11 0.10 0.95 1.22 0.00 84 84 78 1.09 0.4 92 0.018 102 100 16.8 0.00 1.27 66.29 134.74 125.79 68.43 134.55 151 67 68 78 0.000 1.001 10.569 701
456 48.665 45.127 178.8077 0.11 0.10 0.95 1.22 0.00 84 84 78 1.09 0.4 93 0.018 102 100 16.7 0.10 1.27 65.93 134.59 125.68 68.36 134.36 151 67 68 78 0.000 1.001 10.569 698
457 48.775 45.228 179.1998 0.11 0.10 0.96 1.23 0.00 84 84 78 1.09 0.4 93 0.018 102 100 16.7 0.00 1.27 65.83 134.33 125.46 68.40 134.12 153 68 68 78 0.000 1.001 10.569 697
458 48.885 45.328 179.5919 0.11 0.10 0.95 1.21 0.00 84 84 78 1.09 0.4 94 0.018 102 100 16.7 0.00 1.27 65.50 134.07 125.27 68.34 133.88 155 68 69 78 0.000 1.001 10.569 693
459 48.985 45.428 179.984 0.10 0.10 0.96 1.22 0.00 84 84 78 1.09 0.4 95 0.018 93 100 16.6 0.10 1.26 65.34 133.86 125.01 68.30 133.64 160 68 68 78 0.000 1.001 10.486 686
460 49.085 45.528 180.3762 0.10 0.10 0.96 1.22 0.00 84 84 78 1.09 0.4 97 0.018 93 100 16.5 0.10 1.28 65.24 133.60 124.91 68.38 133.39 170 68 69 78 0.000 1.001 10.652 696
461 49.185 45.629 180.7683 0.10 0.10 0.96 1.22 0.00 84 84 78 1.09 0.4 99 0.018 93 100 16.3 0.20 1.26 65.04 133.45 124.65 68.38 133.24 180 68 69 78 0.000 1.001 10.486 683
462 49.285 45.729 181.1604 0.10 0.10 0.95 1.21 0.00 84 84 78 1.09 0.4 101 0.018 93 101 16.3 0.00 1.28 64.78 133.36 124.50 68.34 133.11 190 68 69 78 0.000 1.001 10.653 691
463 49.395 45.829 181.5525 0.11 0.10 0.95 1.22 0.00 84 84 78 1.09 0.4 104 0.018 103 101 16.0 0.30 1.27 64.91 133.26 124.47 68.34 133.04 201 68 69 78 0.000 1.001 10.569 687
464 49.505 45.929 181.9447 0.11 0.10 0.96 1.22 0.00 84 84 78 1.09 0.4 107 0.018 103 101 15.8 0.20 1.26 64.84 133.15 124.32 68.27 132.89 214 68 69 78 0.000 1.001 10.486 681
465 49.615 46.029 182.3368 0.11 0.10 0.96 1.21 0.00 84 84 78 1.09 0.4 111 0.018 103 101 15.6 0.20 1.28 64.84 133.06 124.35 68.30 132.83 234 68 69 78 0.000 1.001 10.653 692
466 49.725 46.129 182.7289 0.11 0.10 0.96 1.22 0.00 84 84 78 1.08 0.4 115 0.018 104 102 15.3 0.30 1.27 64.91 133.11 124.30 68.27 132.83 255 68 69 78 0.000 1.001 10.569 687
467 49.835 46.229 183.121 0.11 0.10 0.95 1.22 0.00 84 84 78 1.08 0.4 120 0.018 104 102 15.2 0.10 1.27 65.01 133.17 124.39 68.38 132.89 273 68 69 78 0.000 1.001 10.569 688
468 49.945 46.329 183.5131 0.11 0.10 0.96 1.22 0.00 84 84 78 1.08 0.4 124 0.018 105 102 14.9 0.30 1.27 64.88 133.26 124.48 68.34 132.96 291 68 70 78 0.000 1.001 10.569 687
469 50.055 46.430 183.9053 0.11 0.10 0.96 1.22 0.00 84 84 78 1.09 0.4 127 0.018 105 103 14.6 0.30 1.28 65.27 133.36 124.54 68.30 133.09 304 69 70 78 0.000 1.001 10.653 696
470 50.165 46.530 184.2974 0.11 0.10 0.95 1.22 0.00 84 84 78 1.08 0.4 130 0.018 105 103 14.3 0.30 1.28 65.01 133.37 124.60 68.25 133.15 314 69 70 78 0.000 1.001 10.653 693
471 50.275 46.630 184.6895 0.11 0.10 0.96 1.22 0.00 84 84 77 1.08 0.4 133 0.018 105 103 14.1 0.20 1.28 65.34 133.37 124.69 68.27 133.13 322 69 70 77 0.000 1.001 10.653 697
472 50.385 46.730 185.0816 0.11 0.10 0.96 1.22 0.00 84 84 77 1.08 0.4 135 0.018 106 103 13.9 0.20 1.27 65.60 133.58 124.84 68.25 133.24 329 69 70 77 0.000 1.001 10.569 694
473 50.485 46.829 185.4738 0.10 0.10 0.96 1.23 0.00 84 84 77 1.08 0.4 137 0.018 96 103 13.6 0.30 1.26 65.70 133.69 124.89 68.25 133.41 336 69 70 77 0.000 1.001 10.486 690
474 50.585 46.929 185.8659 0.10 0.10 0.95 1.21 0.00 84 84 77 1.08 0.4 139 0.018 96 104 13.3 0.30 1.25 65.70 133.92 125.12 68.27 133.58 343 69 71 77 0.000 1.001 10.403 684
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Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

475 50.685 47.029 186.258 0.10 0.10 0.95 1.22 0.00 84 84 77 1.08 0.4 141 0.018 96 104 13.0 0.30 1.28 66.26 134.23 125.21 68.27 133.86 349 69 71 77 0.000 1.001 10.653 707
476 50.785 47.129 186.6501 0.10 0.10 0.95 1.21 0.00 84 84 77 1.08 0.4 144 0.018 97 104 12.7 0.30 1.26 66.55 134.42 125.55 68.21 134.05 359 70 71 77 0.000 1.001 10.486 699
477 50.885 47.229 187.0422 0.10 0.10 0.95 1.22 0.00 84 84 77 1.08 0.4 146 0.018 97 104 12.3 0.40 1.28 66.78 134.76 125.85 68.27 134.46 370 70 71 77 0.000 1.001 10.653 712
478 50.985 47.329 187.4344 0.10 0.10 0.96 1.21 0.00 84 84 77 1.08 0.4 149 0.018 97 104 12.0 0.30 1.27 67.18 135.20 126.07 68.30 134.79 378 70 71 77 0.000 1.001 10.569 711
479 51.095 47.429 187.8265 0.11 0.10 0.95 1.22 0.00 84 83 77 1.08 0.4 151 0.018 107 105 11.7 0.30 1.28 67.67 135.62 126.41 68.30 135.13 382 70 71 77 0.000 1.001 10.653 722
480 51.205 47.529 188.2186 0.11 0.10 0.95 1.22 0.00 84 83 77 1.08 0.4 152 0.018 107 105 11.4 0.30 1.28 68.20 136.05 126.99 68.38 135.69 389 70 72 77 0.000 1.001 10.652 727
481 51.315 47.628 188.6107 0.11 0.10 0.95 1.22 0.00 84 83 77 1.07 0.4 154 0.018 107 105 11.0 0.40 1.27 68.52 136.53 127.42 68.38 136.10 394 70 72 77 0.000 1.001 10.569 725
482 51.425 47.728 189.0029 0.11 0.10 0.95 1.22 0.00 84 83 77 1.08 0.4 156 0.018 107 105 10.7 0.30 1.28 69.14 136.83 127.57 68.27 136.46 399 71 72 77 0.000 1.001 10.653 737
483 51.535 47.828 189.395 0.11 0.10 0.96 1.22 0.00 84 83 77 1.07 0.4 157 0.018 107 105 10.3 0.40 1.19 69.57 137.32 128.61 68.27 137.00 402 71 72 77 0.000 1.001 9.904 690
484 51.645 47.928 189.7871 0.11 0.10 0.95 1.21 0.00 84 83 77 1.07 0.4 159 0.018 108 105 10.0 0.30 1.20 70.32 137.82 129.02 68.25 137.39 406 71 72 77 0.000 1.001 9.987 703
485 51.755 48.027 190.1792 0.11 0.10 0.96 1.22 0.00 84 83 77 1.07 0.4 160 0.018 108 105 9.6 0.40 1.19 70.91 138.38 129.38 68.27 137.93 412 71 73 77 0.000 1.001 9.904 703
486 51.865 48.127 190.5713 0.11 0.10 0.95 1.21 0.00 84 83 77 1.08 0.3 161 0.018 108 105 9.3 0.30 1.19 71.15 139.07 130.12 68.27 138.64 415 71 73 77 0.000 1.001 9.904 705
487 51.975 48.227 190.9635 0.11 0.10 0.95 1.22 0.00 84 83 77 1.07 0.3 162 0.018 108 106 8.9 0.40 1.19 71.87 139.44 130.18 68.30 139.05 416 71 73 77 0.000 1.001 9.904 713
488 52.085 48.326 191.3556 0.11 0.10 0.95 1.21 0.00 84 83 77 1.07 0.4 163 0.018 108 106 8.5 0.40 1.18 72.23 140.15 131.08 68.27 139.72 418 72 73 77 0.000 1.001 9.820 710
489 52.185 48.426 191.7477 0.10 0.10 0.95 1.21 0.00 84 83 77 1.07 0.4 163 0.018 98 106 8.2 0.30 1.19 72.80 140.81 131.47 68.34 140.27 420 72 73 77 0.000 1.001 9.904 722
490 52.285 48.525 192.1398 0.10 0.10 0.95 1.21 0.00 84 83 77 1.07 0.3 164 0.018 98 105 7.8 0.40 1.19 73.33 141.31 131.95 68.38 140.86 423 72 73 77 0.000 1.001 9.903 727
491 52.385 48.625 192.532 0.10 0.10 0.95 1.22 0.00 84 83 77 1.07 0.3 164 0.018 98 106 7.4 0.40 1.20 74.08 141.95 132.85 68.27 141.54 424 72 73 77 0.000 1.001 9.987 741
492 52.485 48.725 192.9241 0.10 0.10 0.95 1.21 0.00 84 83 77 1.07 0.3 165 0.018 98 106 7.0 0.40 1.19 74.97 142.69 133.17 68.38 142.19 425 72 74 77 0.000 1.001 9.903 743
493 52.585 48.824 193.3162 0.10 0.10 0.96 1.22 0.00 84 83 77 1.07 0.3 164 0.018 98 106 6.6 0.40 1.18 75.40 143.37 133.97 68.34 142.99 423 72 74 77 0.000 1.001 9.820 741
494 52.685 48.924 193.7083 0.10 0.10 0.95 1.21 0.00 84 83 77 1.07 0.3 165 0.018 98 106 6.3 0.30 1.19 76.44 144.00 134.31 68.30 143.50 426 72 74 77 0.000 1.001 9.904 758
495 52.795 49.023 194.1004 0.11 0.10 0.95 1.21 0.00 83 83 77 1.07 0.3 165 0.018 108 106 5.9 0.40 1.13 76.45 144.60 135.28 68.34 144.21 426 73 74 77 0.000 1.001 9.404 720
496 52.905 49.123 194.4926 0.11 0.10 0.95 1.21 0.00 84 83 77 1.07 0.3 166 0.018 108 106 5.6 0.30 1.13 77.39 145.31 135.86 68.34 144.80 431 73 74 77 0.000 1.001 9.404 729
497 53.015 49.222 194.8847 0.11 0.10 0.95 1.21 0.00 83 83 77 1.07 0.3 167 0.018 109 106 5.2 0.40 1.12 78.18 145.89 136.47 68.27 145.40 438 73 74 77 0.000 1.001 9.321 730
498 53.125 49.322 195.2768 0.11 0.10 0.95 1.21 0.00 83 83 77 1.07 0.4 168 0.018 109 106 4.9 0.30 1.13 78.45 146.54 136.98 68.38 146.09 442 73 74 77 0.000 1.001 9.404 739
499 53.235 49.421 195.6689 0.11 0.10 0.95 1.22 0.00 83 83 77 1.07 0.3 169 0.018 109 106 4.5 0.40 1.13 79.04 147.10 137.52 68.34 146.75 444 73 74 77 0.000 1.001 9.404 744
500 53.345 49.521 196.0611 0.11 0.10 0.95 1.21 0.00 83 83 77 1.07 0.4 169 0.018 109 106 4.2 0.30 1.13 79.96 147.81 138.06 68.38 147.34 443 73 74 77 0.000 1.001 9.404 753
501 53.455 49.620 196.4532 0.11 0.10 0.95 1.21 0.00 83 83 77 1.07 0.4 169 0.018 109 106 3.9 0.30 1.13 80.62 148.52 138.64 68.36 147.96 443 73 75 77 0.000 1.001 9.404 759
502 53.565 49.720 196.8453 0.11 0.10 0.95 1.21 0.00 83 83 77 1.07 0.3 169 0.018 109 106 3.6 0.30 1.13 81.11 149.23 139.46 68.43 148.78 444 73 75 77 0.000 1.001 9.404 764
503 53.675 49.819 197.2374 0.11 0.10 0.95 1.21 0.00 83 83 77 1.07 0.3 169 0.018 109 106 3.2 0.40 1.13 82.06 149.94 139.93 68.40 149.31 441 73 75 77 0.000 1.001 9.404 773
504 53.785 49.919 197.6295 0.11 0.10 0.95 1.20 0.00 83 83 77 1.07 0.3 168 0.018 109 106 2.9 0.30 1.13 82.70 150.69 140.77 68.42 150.26 437 73 75 77 0.000 1.001 9.404 779
505 53.885 50.018 198.0217 0.10 0.10 0.95 1.21 0.00 83 83 77 1.07 0.3 167 0.018 99 106 2.7 0.20 1.13 83.47 151.34 141.13 68.42 150.86 435 74 75 77 0.000 1.001 9.404 786
506 53.985 50.118 198.4138 0.10 0.10 0.95 1.21 0.00 83 83 76 1.07 0.3 166 0.018 99 106 2.4 0.30 1.13 84.49 152.03 141.67 68.42 151.45 432 74 75 76 0.000 1.001 9.404 795
507 54.095 50.217 198.8059 0.11 0.10 0.95 1.21 0.00 83 83 76 1.07 0.3 165 0.018 108 106 2.1 0.30 1.13 84.79 152.84 142.43 68.42 152.42 427 74 75 76 0.000 1.001 9.404 798
508 54.205 50.317 199.198 0.11 0.10 0.95 1.21 0.00 83 83 76 1.07 0.3 163 0.018 108 105 2.0 0.10 1.12 85.15 153.36 143.09 68.47 152.91 419 74 75 76 0.000 1.001 9.321 795
509 54.315 50.416 199.5902 0.11 0.10 0.95 1.21 0.00 83 83 76 1.07 0.3 162 0.018 108 105 1.8 0.20 1.12 85.85 153.94 143.40 68.40 153.43 413 74 75 76 0.000 1.001 9.321 801
510 54.425 50.516 199.9823 0.11 0.10 0.95 1.21 0.00 83 83 76 1.07 0.3 161 0.018 108 105 1.5 0.30 1.12 86.35 154.44 144.13 68.47 154.03 410 74 75 76 0.000 1.001 9.321 806
511 54.535 50.615 200.3744 0.11 0.10 0.94 1.20 0.00 83 83 76 1.07 0.3 160 0.018 108 105 1.3 0.20 1.12 86.68 155.13 144.69 68.53 154.65 410 74 75 76 0.000 1.001 9.321 809
512 54.645 50.715 200.7665 0.11 0.10 0.95 1.21 0.00 83 83 76 1.07 0.3 159 0.018 108 105 1.0 0.30 1.12 87.69 155.71 144.95 68.49 155.15 406 74 75 76 0.000 1.001 9.321 818
513 54.755 50.814 201.1586 0.11 0.10 0.94 1.21 0.00 83 83 76 1.07 0.3 158 0.018 108 105 0.9 0.10 1.12 87.99 156.18 145.66 68.51 155.82 401 74 75 76 0.000 1.001 9.321 821
514 54.865 50.914 201.5508 0.11 0.10 0.94 1.21 0.00 83 83 76 1.07 0.4 157 0.018 108 105 0.6 0.30 1.12 88.69 156.80 146.04 68.43 156.22 399 74 75 76 0.000 1.001 9.321 828
515 54.965 51.013 201.9429 0.10 0.10 0.95 1.21 0.00 83 83 76 1.07 0.3 155 0.018 98 105 0.5 0.10 1.11 89.13 157.21 146.37 68.51 156.72 397 74 75 76 0.000 1.001 9.238 824
516 55.065 51.113 202.335 0.10 0.10 0.94 1.21 0.00 83 83 76 1.07 0.3 153 0.018 98 105 0.0 0.50 0.64 89.17 157.69 150.73 68.53 157.08 397 74 75 76 0.000 1.001 5.326 475

55.065 51.113 202.335 0.96 1.20 0.00 81.56 81.51 76.89 102.712 0.02 1.01 #DIV/0! 84.47 152.97 143.81 68.58 152.69 68.32 68.82 0.00 695

TOTAL: 358533
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Hydronic Heating Appliances - Test Method 28 WHH
Fuel Moisture

Manufacturer:  
Model:  

Tracking No.:  
Project No.:  
Technician:  

Run #:  
Test Date:  

Wet Weight (lb)
6.3 26.7 22.8 19.6 24.5 23.9 148.1
6 24.4 23.9 22.5 21 23 137.8

6.3 26.1 18.9 20.4 20.4 19.5 132.7
6 19.7 24.6 22 21.9 23.7 134.3

5.9 20.2 22.8 23.3 18.7 20 123.9
5.9 18.6 26.8 23.8 19.2 19.6 127.4
6.7 25.4 24.3 18.6 26.1 27.9 163.9
5.8 26.5 24.7 19.1 19.4 25.8 134.0
6.5 18.5 20.9 20.4 19.3 22.1 131.6
8.2 27 26.3 27.5 24.3 25.1 213.5
8.1 23.3 21.8 19.3 19.9 24.6 176.4
8 23.7 19.5 23.5 25.1 21 180.5

8.4 23.2 24.4 26.1 26.9 21.6 205.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Total Weight of Load (lb):  88.1

Total Moisture of Load (%):  22.1

Equipment Numbers:  
340, 431, 353

October 3, 2014

% Moisture

Heatmor
200X
1997
0275WB011E
A. Kravitz, S. Button
7
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Manufacturer: Heatmor Technicians:
Model: 200X

Date: 10/03/14
Run: 7

Control #: 0275WB011E
  Test Duration: 516

Output Category: II

HHV Basis LHV Basis
Overall Efficiency 73.8% 79.4%

Combustion Efficiency 97.0% 97.0%
Heat Transfer Efficiency 76% 81.9%

Output Rate (kJ/h) 59,324 56,276 (Btu/h)
Burn Rate (kg/h) 4.04 8.91 (lb/h)

Input (kJ/h) 80,430 76,297 (Btu/h)

Test Load Weight (dry kg) 34.78 76.66 dry lb
MC wet (%) 18.1
MC dry (%) 22.10

Particulate (g ) 0
CO (g) 1,581

Test Duration (h) 8.60

Emissions Particulate CO
g/MJ Output 0.00 3.10

g/kg Dry Fuel 0.00 45.44
g/h 0.00 183.79

lb/MM Btu Output 0.00 7.20

Air/Fuel Ratio (A/F) 10.43

VERSION: 2.3 3/23/2010

Test Results in Accordance with CSA B415.1-09

OMNI-Test Laboratories, Inc.
A. Kravitz

S. Button
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Model: 200X
Heatmor
105 Industrial Park Ct. NE, P.O. Box 787
Warroad, MN  56763

OMNI-Test Laboratories, Inc.
Certification Test Report dated December 2014

Run 8
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OMNI-Test Laboratories, Inc.

Results

Manufacturer: Heatmor
Model: 200X

Tracking No.: 1997
Project No.: 0275WB011E

Run: 8
Test Date:

Burn Rate 6.90 kg/hr dry

Average Tunnel Temperature 118 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 8.9 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 22540 dscf/hour

Average Delta p 0.017 inches H20
Average Delta H 0.96 inches H20
Total Time of Test 304 minutes

Total Sample Volume - Vm 32.71 cubic feet 30.66 cubic feet 119.29 cubic feet
Average Gas Meter Temperature 84 degrees Fahrenheit 84 degrees Fahrenheit 80 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 32.1 dscf 30.3 dscf 115.5 dscf

Total Particulates - mn 15.2 mg 14.2 mg 1 mg
Particulate Concentration (dry-standard) 0.00047 grams/dscf 0.00047 grams/dscf 0.000009 grams/dscf
Particulate Emission Rate 53.10 grams 52.59 grams

Difference from Average 0.25 grams 0.25 grams

Total Sample Volume - Vm 31.69 cubic feet
Average Gas Meter Temperature 84 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 31.2 dscf

Total Particulates - mn
Particulate Concentration (dry-standard) 0.00046 grams/dscf
Particulate Emission Rate 52.85 grams

7.5% of the average emission rate 3.96 grams

Hydronic Heating Appliances - Test Method 28 WHH

AMBIENT SAMPLE TRAIN

Results Are Acceptable

AVERAGE

October 6, 2014

SAMPLE TRAIN 1 SAMPLE TRAIN 2

Document Control No. P-SSAH-0011, Effective Date: 11/8/2012 Page 1 of 1 200X OWHH Spreadsheet for report
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OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Test Data

Run: 8 PM Control Module: 428A/428B Signature/Date:
Dilution Tunnel MW(dry): 29.00 lb/lb-mole Tunnel Velocity: 8.90 ft/sec.

Velocity Traverse Data Dilution Tunnel MW(wet): 28.78 lb/lb-mole Intial Tunnel Flow: 381.8 scfm
Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Pt.9 Pt.10 Pt.11 Pt.12 Dilution Tunnel H2O: 2.00 percent Average Tunnel Flow: 375.7 scfm

0.012 0.020 0.022 0.022 0.018 0.008 0.010 0.018 0.022 0.022 0.018 0.006 "H2O Dilution Tunnel Static: -0.260 "H2O Tunnel Area: 0.785 ft2
76 76 76 76 76 76 76 76 76 76 76 76 oF Pitot Tube Cp: 0.99 Post-Test Leak Check (1): .002@1 cfm@"Hg

Air Velocity: Initial: Final: (1) (2) (amb) Post-Test Leak Check (2): .006@2 cfm@"Hg
13:39 Scale Audit: Pre: Post: Induced Draft: Meter Box Y Factor: 1.007 1.012 0.989 Fuel Moisture (dry basis %): 21.7
1 min. Pitot Tube Leak Test: Pre: Post: % Smoke Capture: Barometric Pressure: Begin Middle End Average Total Particulate (1): 15.2
304 min. Flue Pipe Cleaned Prior to First Test in Series: Date: 30.04 29.96 29.94 29.98 "Hg Total Particulate (2): 14.2

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

0 0.000 0.000 0 0.01 0.03 0 77 77 76 1.62 1 76.00 0.017 93.8 2.40 66.1 134.9 126.7 68.5 134.6 307 76 76 76 0.000 1.001 19.973

1 0.090 0.091 0.392388 0.09 0.09 0.94 1.18 0 77 77 76 1.13 0.4 128 0.017 85 92 93.3 0.50 2.38 66.0 134.8 126.6 68.5 134.5 255 77 77 76 0.000 1.001 19.807 1308
2 0.195 0.189 0.784776 0.11 0.10 0.94 1.18 0 77 77 76 1.12 0.4 131 0.017 100 100 92.8 0.50 2.40 65.6 134.4 126.2 68.5 134.1 304 77 78 76 0.000 1.001 19.973 1311
3 0.300 0.288 1.177164 0.11 0.10 0.95 1.19 0 77 77 77 1.11 0.4 152 0.017 102 102 91.8 1.00 2.37 65.7 134.6 126.3 68.6 134.2 450 78 79 77 0.000 1.001 19.723 1297
4 0.405 0.386 1.569553 0.11 0.10 0.95 1.20 0 77 77 77 1.11 0.4 176 0.017 104 103 90.8 1.00 2.42 66.0 134.8 126.5 68.6 134.5 545 80 81 77 0.000 1.001 20.139 1330
5 0.510 0.484 1.961941 0.11 0.10 0.95 1.19 0 77 77 77 1.1 0.4 191 0.017 105 104 89.6 1.20 2.40 66.2 135.1 126.9 68.6 134.7 581 81 83 77 0.000 1.001 19.973 1323
6 0.614 0.582 2.354329 0.10 0.10 0.94 1.19 0 77 77 77 1.1 0.4 190 0.017 104 104 88.4 1.20 2.41 66.7 135.6 127.3 68.6 135.3 554 82 83 77 0.000 1.001 20.056 1338
7 0.719 0.680 2.746717 0.11 0.10 0.95 1.20 0 77 77 77 1.1 0.4 196 0.017 105 105 87.2 1.20 2.44 67.2 136.3 127.8 68.6 135.8 574 80 83 77 0.040 1.001 20.306 1366
8 0.823 0.778 3.139105 0.10 0.10 0.94 1.20 0 77 77 77 1.1 0.4 200 0.017 105 105 86.0 1.20 2.37 68.1 137.2 128.5 68.6 136.7 581 77 80 77 0.000 1.001 19.723 1345
9 0.927 0.876 3.531493 0.10 0.10 0.94 1.19 0 77 77 77 1.09 0.4 204 0.017 105 105 84.8 1.20 2.40 69.1 137.9 129.3 68.7 137.7 595 77 79 77 0.020 1.001 19.973 1381

10 1.031 0.974 3.923882 0.10 0.10 0.95 1.20 0 78 77 77 1.09 0.4 204 0.017 105 105 83.4 1.40 2.39 69.8 138.8 130.0 68.6 138.4 591 76 78 77 0.000 1.001 19.890 1390
11 1.135 1.071 4.31627 0.10 0.10 0.94 1.19 0 78 77 77 1.09 0.4 210 0.017 105 105 82.1 1.30 2.41 71.1 140.2 131.1 68.6 139.7 606 76 78 77 0.000 1.001 20.056 1428
12 1.238 1.168 4.708658 0.10 0.10 0.93 1.20 0 78 77 77 1.08 0.4 209 0.017 104 105 80.9 1.20 2.40 72.3 141.5 132.1 68.6 140.9 602 76 79 77 0.000 1.001 19.973 1446
13 1.340 1.264 5.101046 0.10 0.10 0.93 1.18 0 78 78 77 1.09 0.4 217 0.017 104 105 79.6 1.30 2.38 73.5 142.5 133.2 68.6 142.0 622 76 79 77 0.000 1.001 19.806 1456
14 1.442 1.360 5.493434 0.10 0.10 0.93 1.19 0 78 78 77 1.08 0.4 220 0.017 104 104 78.2 1.40 2.36 74.5 143.6 134.0 68.6 143.0 629 76 79 77 0.000 1.001 19.640 1464
15 1.545 1.457 5.885822 0.10 0.10 0.92 1.18 0 78 78 77 1.08 0.4 224 0.017 105 105 76.9 1.30 2.38 75.6 145.0 135.3 68.7 144.3 635 77 79 77 0.000 1.001 19.806 1500
16 1.649 1.553 6.278211 0.10 0.10 0.92 1.18 0 78 78 77 1.08 0.4 224 0.017 106 105 75.6 1.30 2.40 76.8 146.4 136.4 68.6 145.4 632 77 80 77 0.000 1.001 19.973 1535
17 1.752 1.650 6.670599 0.10 0.10 0.92 1.18 0 78 78 77 1.08 0.4 224 0.017 105 105 74.2 1.40 2.40 77.9 147.2 137.3 68.7 146.6 631 78 80 77 0.000 1.001 19.973 1558
18 1.856 1.747 7.062987 0.10 0.10 0.92 1.18 0 78 78 77 1.08 0.4 224 0.017 106 105 72.8 1.40 2.39 79.6 148.8 138.6 68.6 148.2 628 78 81 77 0.000 1.001 19.890 1585
19 1.960 1.837 7.455375 0.10 0.09 0.91 1.18 0 78 78 77 1.08 0.4 217 0.017 106 98 71.6 1.20 2.26 81.0 150.3 140.4 68.7 149.7 610 78 81 77 0.000 1.001 18.807 1525
20 2.063 1.925 7.847763 0.10 0.09 0.92 1.13 0 78 78 77 1.07 0.3 212 0.017 104 95 70.3 1.30 2.24 82.1 151.3 141.5 68.7 150.8 602 79 81 77 0.000 1.001 18.641 1532
21 2.166 2.013 8.240151 0.10 0.09 0.9 1.10 0 79 79 77 1.04 0.3 211 0.017 104 95 69.0 1.30 2.20 83.3 152.2 142.4 68.7 152.0 596 79 82 77 0.000 1.001 18.308 1527
22 2.262 2.101 8.632539 0.10 0.09 0.78 1.11 0 79 79 77 0.92 0.3 209 0.017 97 95 67.8 1.20 2.20 84.3 153.7 143.7 68.7 153.0 594 80 82 77 0.000 1.001 18.308 1545
23 2.352 2.187 9.024928 0.09 0.09 0.74 1.07 0 79 79 77 0.91 0.3 208 0.017 91 92 66.6 1.20 2.18 85.8 154.6 144.8 68.7 154.5 592 80 82 77 0.000 1.001 18.142 1559
24 2.442 2.269 9.417316 0.09 0.08 1.03 1.17 0 79 79 77 0.75 0.2 208 0.017 91 88 65.1 1.50 2.19 86.7 155.7 145.7 68.7 155.4 593 81 82 77 0.000 1.001 18.225 1582
25 2.531 2.350 9.809704 0.09 0.08 0.99 1.21 0 79 79 77 0.8 0.2 208 0.017 90 87 64.1 1.00 2.16 87.6 156.9 146.6 68.7 156.3 593 82 83 77 0.000 1.001 17.975 1577
26 2.620 2.431 10.20209 0.09 0.08 0.94 1.21 0 79 79 77 0.79 0.1 210 0.017 90 87 62.7 1.40 2.15 89.0 158.3 147.8 68.7 157.7 599 82 83 77 0.000 1.001 17.892 1595
27 2.709 2.512 10.59448 0.09 0.08 0.94 1.16 0 79 79 77 0.79 0.1 210 0.017 90 88 61.3 1.40 2.19 90.4 159.4 148.8 68.7 159.1 598 82 84 77 0.000 1.001 18.225 1649
28 2.798 2.594 10.98687 0.09 0.08 0.94 1.06 0 79 79 78 0.79 0 211 0.017 90 88 60.0 1.30 2.21 91.3 160.4 149.7 68.7 160.0 599 80 84 78 0.000 1.001 18.391 1681
29 2.887 2.683 11.37926 0.09 0.09 0.91 0.11 0 79 79 78 0.72 -3.2 213 0.017 90 95 58.7 1.30 2.18 92.4 161.7 150.8 68.7 161.2 603 75 75 78 0.000 1.001 18.142 1679
30 2.976 2.774 11.77164 0.09 0.09 0.8 1.08 0 80 80 78 0.6 -9.1 213 0.017 90 98 57.4 1.30 2.14 93.7 163.0 152.2 68.7 162.5 603 74 75 78 0.000 1.001 17.809 1671
31 3.066 2.866 12.16403 0.09 0.09 0.72 1.10 0 80 80 78 0.51 -9 210 0.017 91 99 55.9 1.50 2.10 94.9 163.9 153.6 68.8 163.7 596 72 75 78 0.000 1.001 17.476 1661
32 3.163 2.958 12.55642 0.10 0.09 0.01 1.12 0 80 80 78 1.64 -8.9 211 0.017 98 99 55.1 0.80 2.08 96.0 165.3 154.6 68.8 164.8 602 1915 75 78 0.000 1.001 17.309 1664
33 3.268 3.054 12.94881 0.11 0.10 0.6 0.58 0 80 80 78 0.31 1 209 0.017 106 103 53.3 1.80 2.11 97.0 166.4 155.3 68.8 165.8 594 72 72 78 0.000 1.001 17.559 1706
34 3.372 3.154 13.3412 0.10 0.10 0.92 1.14 0 80 80 78 0.2 -0.5 211 0.017 105 108 52.3 1.00 2.13 98.3 167.6 156.5 68.8 167.1 596 73 74 78 0.000 1.001 17.725 1745
35 3.477 3.255 13.73359 0.11 0.10 0.93 1.23 0 80 80 78 0.16 -0.7 213 0.017 106 109 51.0 1.30 2.10 99.6 168.8 157.7 68.8 168.4 604 73 72 78 0.000 1.001 17.476 1742
36 3.581 3.356 14.12597 0.10 0.10 0.92 1.25 0 80 80 78 0.16 -0.7 218 0.017 105 109 49.7 1.30 1.89 100.2 169.6 159.3 68.8 169.0 616 74 72 78 0.000 1.001 15.728 1578
37 3.686 3.457 14.51836 0.11 0.10 0.92 1.24 0 80 80 78 0.15 -0.7 222 0.017 107 110 48.5 1.20 1.85 101.9 171.0 160.9 68.8 170.7 619 74 72 78 0.000 1.001 15.395 1570
38 3.790 3.559 14.91075 0.10 0.10 0.91 1.24 0 80 80 78 0.14 -0.8 219 0.017 106 110 47.0 1.50 1.85 103.2 172.2 162.1 68.8 172.0 606 75 73 78 0.000 1.001 15.395 1590
39 3.895 3.660 15.30314 0.11 0.10 0.9 1.23 0 80 81 78 0.13 -0.8 218 0.017 106 110 45.8 1.20 1.77 104.3 173.5 163.8 68.9 173.2 607 75 74 78 0.000 1.001 14.729 1538
40 4.000 3.762 15.69553 0.11 0.10 0.91 1.23 0 81 81 78 0.16 -0.7 165 0.017 102 105 44.9 0.90 1.75 105.5 174.8 164.9 68.9 174.4 508 74 73 78 0.000 1.001 14.563 1538
41 4.105 3.864 16.08791 0.11 0.10 0.9 1.24 0 81 81 78 0.17 -0.7 130 0.017 99 102 44.4 0.50 1.70 106.7 176.2 166.0 68.9 175.6 432 74 72 78 0.000 1.001 14.147 1511
42 4.211 3.966 16.4803 0.11 0.10 0.91 1.24 0 81 81 78 0.17 -0.7 113 0.017 99 101 44.1 0.30 1.76 107.3 176.5 166.5 69.0 176.3 408 73 72 78 0.000 1.001 14.646 1574

10 10

Manufacturer:
Model:

Tracking No.:
Project No.:

Heatmor
200X
1997
0275WB011E Initial dP

Flow, gpm

Total Sampling Time:

Technician:
Test Date:

Beginning Clock Time:
Recording Interval:

October 6, 2014
<50 <50

Initial Temp.
A. Kravitz, S. Button

9/23/2014

0
0 0 100
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OMNI-Test Laboratories, Inc.

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

43 4.316 4.068 16.87269 0.11 0.10 0.91 1.25 0 81 81 78 0.18 -0.7 104 0.017 97 101 43.9 0.20 1.70 107.2 176.2 166.2 69.0 176.2 397 72 71 78 0.000 1.001 14.147 1518
44 4.422 4.170 17.26508 0.11 0.10 0.91 1.24 0 81 81 78 0.19 -0.7 99 0.017 97 100 43.8 0.10 1.75 106.8 175.9 166.0 69.0 175.8 388 72 71 78 0.000 1.001 14.563 1557
45 4.528 4.273 17.65747 0.11 0.10 0.92 1.25 0 81 81 78 0.19 -0.7 96 0.017 97 100 43.8 0.00 1.78 106.4 175.5 165.7 69.1 175.4 378 72 70 78 0.000 1.001 14.812 1578
46 4.634 4.376 18.04986 0.11 0.10 0.92 1.25 0 81 81 78 0.19 -0.7 94 0.017 97 100 43.6 0.20 1.76 106.1 175.1 165.2 69.0 175.1 369 71 70 78 0.000 1.001 14.646 1555
47 4.740 4.479 18.44224 0.11 0.10 0.93 1.25 0 81 81 78 0.2 -0.7 92 0.017 97 100 43.6 0.00 1.75 105.6 174.8 165.0 69.1 174.6 361 71 70 78 0.000 1.001 14.563 1539
48 4.847 4.582 18.83463 0.11 0.10 0.92 1.25 0 81 81 78 0.2 -0.7 91 0.017 98 100 43.5 0.10 1.74 105.3 174.5 164.6 69.1 174.3 352 71 70 78 0.000 1.001 14.479 1526
49 4.954 4.685 19.22702 0.11 0.10 0.93 1.27 0 81 81 78 0.2 -0.7 90 0.017 98 100 43.5 0.00 1.75 104.9 174.1 164.4 69.1 174.0 345 70 69 78 0.000 1.001 14.562 1529
50 5.061 4.788 19.61941 0.11 0.10 0.93 1.26 0 81 81 78 0.21 -0.7 90 0.017 98 100 43.5 0.00 1.75 104.3 173.5 163.9 69.2 173.5 337 70 69 78 0.000 1.001 14.562 1521
51 5.168 4.890 20.0118 0.11 0.10 0.93 1.28 0 81 81 78 0.22 -0.7 89 0.017 97 100 43.4 0.10 1.74 103.8 173.2 163.4 69.1 173.0 329 70 69 78 0.000 1.001 14.479 1505
52 5.275 4.993 20.40418 0.11 0.10 0.94 1.27 0 81 81 78 0.22 -0.7 88 0.017 97 99 43.4 0.00 1.76 103.5 172.6 163.0 69.1 172.6 322 70 69 78 0.000 1.001 14.646 1517
53 5.383 5.095 20.79657 0.11 0.10 0.94 1.27 0 81 82 78 0.22 -0.7 88 0.017 98 99 43.3 0.10 1.75 103.0 172.2 162.5 69.2 172.2 315 70 69 78 0.000 1.001 14.562 1502
54 5.491 5.197 21.18896 0.11 0.10 0.94 1.28 0 82 82 78 0.22 -0.7 88 0.017 98 99 43.3 0.00 1.74 102.6 171.9 162.2 69.2 171.7 308 70 69 78 0.000 1.001 14.479 1487
55 5.599 5.299 21.58135 0.11 0.10 0.95 1.28 0 82 82 78 0.23 -0.7 87 0.017 98 98 43.3 0.00 1.73 102.2 171.5 162.0 69.2 171.4 301 70 69 78 0.000 1.001 14.396 1473
56 5.708 5.400 21.97374 0.11 0.10 0.95 1.29 0 82 82 78 0.24 -0.7 87 0.017 99 98 43.3 0.00 1.74 101.7 171.0 161.4 69.2 170.8 295 70 69 78 0.000 1.001 14.479 1474
57 5.817 5.501 22.36613 0.11 0.10 0.95 1.30 0 82 82 78 0.24 -0.7 87 0.017 99 98 43.3 0.00 1.79 101.2 170.4 161.1 69.2 170.4 288 69 68 78 0.000 1.001 14.895 1509
58 5.926 5.603 22.75851 0.11 0.10 0.96 1.30 0 82 82 78 0.24 -0.6 86 0.017 99 98 43.3 0.00 1.75 100.8 170.1 160.8 69.2 170.0 282 69 68 78 0.000 1.001 14.562 1470
59 6.036 5.704 23.1509 0.11 0.10 0.97 1.20 0 82 82 78 0.25 -0.5 86 0.017 100 98 43.2 0.10 1.77 100.4 169.7 160.4 69.2 169.6 276 69 68 78 0.000 1.001 14.729 1481
60 6.147 5.806 23.54329 0.11 0.10 0.97 1.20 0 82 82 79 0.26 -0.5 86 0.017 101 99 43.3 -0.10 1.75 99.8 169.2 160.1 69.2 169.0 271 69 68 79 0.000 1.001 14.562 1455
61 6.258 5.909 23.93568 0.11 0.10 0.98 1.22 0 82 82 79 0.27 -0.5 86 0.017 101 99 43.3 0.00 1.72 99.5 168.7 159.5 69.2 168.7 266 69 68 79 0.000 1.001 14.313 1425
62 6.370 6.012 24.32807 0.11 0.10 0.99 1.22 0 82 82 79 0.28 -0.5 85 0.017 101 100 43.2 0.10 1.77 99.0 168.3 159.1 69.3 168.3 260 69 68 79 0.000 1.001 14.728 1460
63 6.482 6.116 24.72045 0.11 0.10 1 1.23 0 82 82 79 0.3 -0.5 85 0.017 101 100 43.2 0.00 1.72 98.5 167.8 158.9 69.3 167.8 255 69 68 79 0.000 1.001 14.312 1412
64 6.595 6.220 25.11284 0.11 0.10 1.01 1.24 0 82 82 79 0.31 -0.5 85 0.017 102 101 43.2 0.00 1.75 98.0 167.4 158.5 69.3 167.3 251 69 68 79 0.000 1.001 14.562 1429
65 6.708 6.325 25.50523 0.11 0.11 1.02 1.25 0 82 82 79 0.32 -0.5 85 0.017 102 101 43.2 0.00 1.76 97.5 167.1 158.0 69.3 166.9 246 69 68 79 0.000 1.001 14.645 1430
66 6.822 6.431 25.89762 0.11 0.11 1.03 1.27 0 82 82 79 0.33 -0.5 85 0.017 103 102 43.2 0.00 1.75 97.2 166.4 157.6 69.3 166.5 242 69 68 79 0.000 1.001 14.562 1417
67 6.937 6.537 26.29001 0.12 0.11 1.03 1.27 0 82 82 79 0.34 -0.4 85 0.017 104 103 43.1 0.10 1.76 96.6 166.1 157.2 69.3 166.0 237 69 68 79 0.000 1.001 14.645 1417
68 7.053 6.644 26.68239 0.12 0.11 1.05 1.28 0 82 82 79 0.36 -0.4 85 0.017 105 103 43.2 -0.10 1.73 96.1 165.6 156.7 69.3 165.5 234 69 68 79 0.000 1.001 14.396 1385
69 7.169 6.752 27.07478 0.12 0.11 1.06 1.29 0 82 82 79 0.37 -0.4 84 0.017 105 104 43.1 0.10 1.74 95.8 165.2 156.4 69.3 165.1 230 69 68 79 0.000 1.001 14.479 1389
70 7.286 6.860 27.46717 0.12 0.11 1.07 1.30 0 82 82 79 0.39 -0.4 84 0.017 106 105 43.1 0.00 1.75 95.3 164.8 156.0 69.4 164.6 226 69 68 79 0.000 1.001 14.562 1389
71 7.404 6.970 27.85956 0.12 0.11 1.08 1.32 0 83 82 79 0.41 -0.4 84 0.017 107 105 43.1 0.00 1.77 94.8 164.3 155.6 69.3 164.1 222 69 68 79 0.000 1.001 14.728 1398
72 7.522 7.080 28.25195 0.12 0.11 1.1 1.33 0 83 82 79 0.42 -0.4 84 0.017 107 106 43.1 0.00 1.77 94.4 164.0 155.2 69.4 163.8 218 69 68 79 0.000 1.001 14.728 1392
73 7.641 7.190 28.64434 0.12 0.11 1.11 1.35 0 83 83 79 0.44 -0.3 84 0.017 107 106 43.0 0.10 1.76 94.0 163.4 154.7 69.3 163.3 215 69 68 79 0.000 1.001 14.645 1378
74 7.760 7.301 29.03672 0.12 0.11 1.13 1.36 0 83 83 79 0.46 -0.3 84 0.017 107 107 43.1 -0.10 1.76 93.5 163.2 154.5 69.4 162.9 212 69 68 79 0.000 1.001 14.645 1371
75 7.881 7.413 29.42911 0.12 0.11 1.13 1.37 0 83 83 79 0.48 -0.3 84 0.017 109 108 43.1 0.00 1.75 93.0 162.7 154.1 69.4 162.4 208 69 68 79 0.000 1.001 14.562 1356
76 8.001 7.525 29.8215 0.12 0.11 1.15 1.38 0 83 83 79 0.49 -0.3 84 0.017 108 108 43.0 0.10 1.75 92.6 162.2 153.6 69.4 162.0 205 69 68 79 0.000 1.001 14.562 1350
77 8.120 7.636 30.21389 0.12 0.11 1.16 1.40 0 83 83 79 0.51 -0.30 83 0.017 107 107 43.1 -0.10 1.73 92.3 161.7 153.0 69.4 161.7 202 69 68 79 0.000 1.001 14.395 1330
78 8.237 7.746 30.60628 0.12 0.11 1.18 1.41 0 83 83 79 0.52 -0.30 83 0.017 106 106 43.0 0.10 1.74 91.8 161.3 152.8 69.4 161.2 199 69 68 79 0.000 1.001 14.479 1331
79 8.353 7.855 30.99866 0.12 0.11 1.19 1.43 0 83 83 79 0.55 -0.20 83 0.017 105 105 42.9 0.10 1.75 91.4 160.9 152.5 69.4 160.8 196 69 68 79 0.000 1.001 14.562 1332
80 8.468 7.963 31.39105 0.12 0.11 1.21 1.44 0 83 83 79 0.57 -0.20 83 0.017 104 104 43.0 -0.10 1.74 90.9 160.5 152.1 69.4 160.4 193 69 68 79 0.000 1.001 14.478 1318
81 8.582 8.071 31.78344 0.11 0.11 1.23 1.45 0 83 83 79 0.58 -0.20 83 0.017 103 103 42.9 0.10 1.74 90.6 160.0 151.8 69.4 160.0 191 69 68 79 0.000 1.001 14.478 1313
82 8.695 8.177 32.17583 0.11 0.11 1.24 1.47 0 83 83 79 0.60 -0.20 83 0.017 102 102 43.0 -0.10 1.76 90.1 159.5 151.3 69.4 159.5 188 69 68 79 0.000 1.001 14.645 1321
83 8.807 8.282 32.56822 0.11 0.11 1.25 1.48 0 83 83 79 0.62 -0.20 83 0.017 101 101 42.9 0.10 1.79 89.7 159.1 150.9 69.5 159.2 186 69 68 79 0.000 1.001 14.894 1338
84 8.918 8.387 32.96061 0.11 0.10 1.27 1.50 0 83 83 79 0.64 -0.20 83 0.017 100 100 42.9 0.00 1.74 89.3 158.8 150.7 69.4 158.8 184 69 68 79 0.000 1.001 14.478 1295
85 9.027 8.490 33.35299 0.11 0.10 1.29 1.51 0 83 83 79 0.64 -0.10 83 0.017 98 99 42.9 0.00 1.75 88.8 158.5 150.2 69.5 158.2 182 69 68 79 0.000 1.001 14.562 1294
86 9.135 8.592 33.74538 0.11 0.10 1.00 1.23 0 83 83 79 0.79 0.10 83 0.017 97 99 42.9 0.00 1.75 88.5 158.0 149.7 69.4 157.9 180 69 68 79 0.000 1.001 14.562 1290
87 9.242 8.695 34.13777 0.11 0.10 1.01 1.23 0 83 83 79 0.80 0.10 83 0.017 97 99 42.9 0.00 1.88 88.0 157.6 148.6 69.4 157.4 178 69 68 79 0.000 1.001 15.644 1379
88 9.349 8.798 34.53016 0.11 0.10 0.95 1.24 0 83 83 79 0.84 0.10 83 0.017 97 99 42.9 0.00 1.93 87.5 157.0 148.0 69.4 156.9 176 69 68 79 0.000 1.001 16.060 1407
89 9.455 8.901 34.92255 0.11 0.10 0.96 1.25 0 83 83 79 0.86 0.10 83 0.017 96 99 42.9 0.00 1.93 87.3 156.7 147.8 69.4 156.6 174 69 68 79 0.000 1.001 16.060 1403
90 9.560 9.003 35.31493 0.11 0.10 0.98 1.27 0 83 83 79 0.86 0.10 83 0.017 95 99 42.9 0.00 1.93 86.7 156.1 147.2 69.3 156.1 173 69 68 79 0.000 1.001 16.060 1395
91 9.664 9.106 35.70732 0.10 0.10 0.98 1.27 0 83 83 79 0.88 0.10 83 0.017 94 99 42.9 0.00 1.97 86.3 155.9 147.0 69.4 155.7 171 69 68 79 0.000 1.001 16.393 1416
92 9.767 9.209 36.09971 0.10 0.10 0.99 1.29 0 83 83 79 0.89 0.10 82 0.017 93 99 42.9 0.00 1.95 85.8 155.2 146.4 69.3 155.2 169 69 68 79 0.000 1.001 16.226 1394
93 9.869 9.311 36.4921 0.10 0.10 1.00 1.29 0 83 83 79 0.90 0.10 82 0.017 92 99 42.9 0.00 1.94 85.3 154.8 146.0 69.3 154.6 168 69 68 79 0.000 1.001 16.143 1378
94 9.970 9.414 36.88449 0.10 0.10 1.01 1.30 0 83 83 79 0.91 0.10 82 0.017 91 99 42.9 0.00 1.94 84.8 154.3 145.6 69.4 154.2 166 69 68 79 0.000 1.001 16.143 1370
95 10.070 9.517 37.27688 0.10 0.10 0.93 1.22 0 83 83 79 0.95 0.20 82 0.017 90 99 42.9 0.00 1.93 84.4 154.1 145.2 69.4 153.7 164 69 68 79 0.000 1.001 16.060 1356
96 10.170 9.620 37.66926 0.10 0.10 0.94 1.22 0 83 83 79 0.96 0.20 82 0.017 90 99 42.9 0.00 1.90 83.9 153.4 145.1 69.4 153.3 163 69 68 79 0.000 1.001 15.810 1328
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97 10.280 9.724 38.06165 0.11 0.10 0.95 1.24 0 83 83 79 0.96 0.20 82 0.017 99 100 42.9 0.00 1.94 83.5 153.0 144.4 69.4 152.9 161 69 69 79 0.000 1.001 16.143 1350
98 10.390 9.828 38.45404 0.11 0.10 0.95 1.24 0 84 83 79 0.98 0.20 82 0.017 99 100 42.8 0.10 1.92 83.1 152.6 144.3 69.4 152.5 160 69 69 79 0.000 1.001 15.976 1329
99 10.500 9.932 38.84643 0.11 0.10 0.97 1.26 0 84 83 79 0.98 0.20 82 0.017 99 100 42.8 0.00 1.92 82.5 152.1 143.7 69.4 152.0 159 69 69 79 0.000 1.001 15.976 1320

100 10.610 10.037 39.23882 0.11 0.10 0.97 1.26 0 84 83 79 0.99 0.20 82 0.017 99 101 42.9 -0.10 1.93 82.2 151.7 143.3 69.4 151.6 158 69 69 79 0.000 1.001 16.060 1321
101 10.720 10.142 39.6312 0.11 0.10 0.97 1.28 0 84 83 79 1.00 0.20 82 0.017 99 101 42.8 0.10 1.95 81.8 151.3 142.9 69.4 151.2 156 69 69 79 0.000 1.001 16.226 1328
102 10.830 10.246 40.02359 0.11 0.10 0.98 1.29 0 84 83 79 1.00 0.20 82 0.017 99 100 42.8 0.00 1.94 81.3 150.9 142.6 69.4 150.7 155 69 69 79 0.000 1.001 16.143 1314
103 10.940 10.350 40.41598 0.11 0.10 0.99 1.29 0 84 83 80 1.01 0.20 82 0.017 99 100 42.9 -0.10 1.98 81.0 150.4 142.1 69.3 150.2 154 69 69 80 0.000 1.001 16.476 1336
104 11.050 10.454 40.80837 0.11 0.10 1.00 1.29 0 84 84 79 1.01 0.30 82 0.017 99 99 42.8 0.10 1.94 80.5 150.0 141.8 69.3 149.8 153 69 69 79 0.000 1.001 16.143 1301
105 11.160 10.557 41.20076 0.11 0.10 1.00 1.30 0 84 84 79 1.02 0.30 82 0.017 99 99 42.8 0.00 1.93 80.1 149.5 141.4 69.2 149.3 152 69 69 79 0.000 1.001 16.060 1288
106 11.270 10.660 41.59314 0.11 0.10 1.00 1.30 0 84 84 80 1.02 0.30 82 0.017 99 99 42.8 0.00 1.94 79.7 149.1 141.2 69.3 149.0 150 69 69 80 0.000 1.001 16.143 1288
107 11.370 10.762 41.98553 0.10 0.10 1.01 1.31 0 84 84 80 1.03 0.30 82 0.017 90 98 42.8 0.00 1.92 79.2 148.6 140.6 69.3 148.5 150 69 69 80 0.000 1.001 15.977 1267
108 11.480 10.864 42.37792 0.11 0.10 1.02 1.31 0 84 84 80 1.03 0.30 82 0.017 99 98 42.8 0.00 1.93 78.9 148.3 140.1 69.2 148.1 149 69 69 80 0.000 1.001 16.060 1268
109 11.590 10.966 42.77031 0.11 0.10 1.02 1.32 0 84 84 80 1.03 0.30 82 0.017 99 97 42.8 0.00 1.96 78.5 148.0 139.9 69.3 147.8 147 69 69 80 0.000 1.001 16.309 1282
110 11.700 11.067 43.1627 0.11 0.10 1.02 1.32 0 84 84 80 1.04 0.30 82 0.017 99 97 42.8 0.00 1.98 78.0 147.5 139.5 69.3 147.3 147 69 69 80 0.000 1.001 16.476 1286
111 11.810 11.167 43.55509 0.11 0.10 0.95 1.21 0 84 84 79 1.07 0.30 82 0.017 99 97 42.8 0.00 1.95 77.5 147.1 139.2 69.3 146.9 145 69 69 79 0.000 1.001 16.226 1259
112 11.920 11.268 43.94747 0.11 0.10 0.96 1.22 0 84 84 80 1.07 0.30 82 0.017 99 97 42.8 0.00 1.95 77.2 146.7 139.0 69.4 146.5 145 69 69 80 0.000 1.001 16.226 1253
113 12.030 11.369 44.33986 0.11 0.10 0.96 1.21 0 84 84 80 1.08 0.30 82 0.017 99 97 42.8 0.00 1.93 76.7 146.2 138.4 69.4 146.1 144 69 69 80 0.000 1.001 16.060 1233
114 12.140 11.470 44.73225 0.11 0.10 0.96 1.22 0 84 84 80 1.08 0.30 82 0.017 99 97 42.8 0.00 1.97 76.3 145.9 138.0 69.4 145.7 143 69 69 80 0.000 1.001 16.393 1253
115 12.250 11.571 45.12464 0.11 0.10 0.96 1.22 0 84 84 80 1.08 0.40 82 0.017 99 97 42.8 0.00 1.93 75.9 145.4 137.6 69.4 145.3 142 69 69 80 0.000 1.001 16.060 1221
116 12.360 11.673 45.51703 0.11 0.10 0.97 1.22 0 84 84 80 1.08 0.40 82 0.017 99 97 42.8 0.00 1.92 75.4 145.0 137.4 69.4 144.8 141 69 69 80 0.000 1.001 15.976 1207
117 12.470 11.774 45.90941 0.11 0.10 0.97 1.23 0 84 84 80 1.08 0.40 82 0.017 99 97 42.8 0.00 1.94 74.9 144.7 137.1 69.4 144.3 141 69 69 80 0.000 1.001 16.143 1211
118 12.570 11.874 46.3018 0.10 0.10 0.97 1.22 0 84 84 80 1.09 0.40 82 0.017 90 97 42.8 0.00 1.94 74.7 144.2 136.7 69.4 144.1 140 69 69 80 0.000 1.001 16.143 1207
119 12.670 11.975 46.69419 0.10 0.10 0.97 1.24 0 84 84 80 1.09 0.40 82 0.017 90 96 42.8 0.00 1.92 74.3 143.8 136.3 69.4 143.7 139 69 69 80 0.000 1.001 15.976 1188
120 12.770 12.075 47.08658 0.10 0.10 0.97 1.23 0 84 84 80 1.09 0.40 82 0.017 90 96 42.7 0.10 1.94 74.0 143.5 136.0 69.2 143.3 139 69 69 80 0.000 1.001 16.143 1197
121 12.880 12.175 47.47897 0.11 0.10 0.97 1.24 0 84 84 80 1.08 0.40 82 0.017 99 96 42.7 0.00 1.95 73.7 143.1 135.6 69.3 143.0 138 69 69 80 0.000 1.001 16.226 1196
122 12.990 12.274 47.87136 0.11 0.10 0.97 1.24 0 84 84 80 1.09 0.40 82 0.017 99 95 42.8 -0.10 1.95 73.2 142.7 135.3 69.3 142.5 137 69 69 80 0.000 1.001 16.226 1189
123 13.100 12.373 48.26374 0.11 0.10 0.97 1.24 0 84 84 80 1.09 0.40 82 0.017 99 95 42.7 0.10 1.94 72.9 142.2 134.8 69.3 142.2 136 69 69 80 0.000 1.001 16.143 1178
124 13.210 12.471 48.65613 0.11 0.10 0.98 1.24 0 84 84 80 1.09 0.40 82 0.017 99 94 42.7 0.00 1.92 72.4 142.0 134.4 69.3 141.7 136 69 69 80 0.000 1.001 15.977 1158
125 13.320 12.569 49.04852 0.11 0.10 0.97 1.25 0 84 84 80 1.09 0.40 82 0.017 99 94 42.7 0.00 1.91 72.0 141.6 134.2 69.3 141.4 136 70 69 80 0.000 1.001 15.893 1146
126 13.430 12.667 49.44091 0.11 0.10 0.93 1.20 0 84 84 80 1.10 0.40 82 0.017 99 94 42.7 0.00 1.92 71.7 141.1 133.8 69.3 141.0 135 70 69 80 0.000 1.001 15.977 1147
127 13.540 12.765 49.8333 0.11 0.10 0.93 1.17 0 84 84 80 1.11 0.40 82 0.017 99 94 42.7 0.00 1.86 71.2 140.7 133.6 69.4 140.6 134 70 69 80 0.000 1.001 15.477 1103
128 13.650 12.863 50.22568 0.11 0.10 0.94 1.16 0 84 84 80 1.11 0.40 82 0.017 99 94 42.7 0.00 2.82 70.5 140.2 129.8 69.3 139.8 133 70 69 80 0.000 1.001 23.466 1656
129 13.760 12.961 50.61807 0.11 0.10 0.93 1.17 0 84 84 80 1.10 0.40 82 0.017 99 94 42.7 0.00 2.80 69.7 139.6 129.4 69.3 139.0 132 70 69 80 0.000 1.001 23.299 1627
130 13.870 13.059 51.01046 0.11 0.10 0.93 1.17 0 84 84 80 1.10 0.40 82 0.017 99 94 42.7 0.00 2.78 69.3 139.1 128.9 69.2 138.6 132 70 69 80 0.000 1.001 23.133 1606
131 13.970 13.158 51.40285 0.10 0.10 0.93 1.15 0 84 84 80 1.11 0.40 82 0.017 90 94 42.7 0.00 2.82 68.8 138.6 128.4 69.1 137.9 131 70 69 80 0.000 1.001 23.466 1617
132 14.070 13.257 51.79524 0.10 0.10 0.93 1.16 0 84 84 80 1.11 0.40 82 0.017 90 95 42.7 0.00 2.81 68.5 137.8 128.0 69.0 137.4 130 70 69 80 0.000 1.001 23.383 1602
133 14.170 13.355 52.18762 0.10 0.10 0.93 1.17 0 84 84 80 1.10 0.40 82 0.017 90 95 42.7 0.00 2.81 67.9 137.4 127.5 69.0 136.9 129 70 69 80 0.000 1.001 23.383 1591
134 14.270 13.455 52.58001 0.10 0.10 0.93 1.18 0 84 84 80 1.10 0.40 82 0.017 90 95 42.7 0.00 2.81 67.4 136.9 127.0 68.9 136.3 129 70 69 80 0.000 1.001 23.384 1578
135 14.380 13.554 52.9724 0.11 0.10 0.93 1.16 0 84 84 80 1.11 0.40 82 0.017 99 95 42.7 0.00 2.83 67.0 136.1 126.4 68.8 135.8 128 70 69 80 0.000 1.001 23.551 1579
136 14.490 13.653 53.36479 0.11 0.10 0.93 1.17 0 84 84 80 1.10 0.40 83 0.017 99 96 42.7 0.00 2.80 66.4 135.8 126.1 68.8 135.3 132 70 70 80 0.000 1.001 23.301 1549
137 14.600 13.753 53.75718 0.11 0.10 0.93 1.16 0 84 84 80 1.10 0.40 93 0.017 100 97 42.3 0.40 2.74 65.8 135.1 125.6 68.8 134.6 148 71 71 80 0.000 1.001 22.801 1502
138 14.710 13.853 54.14957 0.11 0.10 0.95 1.17 0 84 84 80 1.08 0.40 96 0.017 100 97 41.9 0.40 2.85 65.3 134.6 125.1 68.8 134.1 162 72 71 80 0.000 1.001 23.717 1550
139 14.820 13.952 54.54195 0.11 0.10 0.97 1.21 0 85 84 80 1.08 0.40 98 0.017 100 97 41.5 0.40 2.78 64.6 134.1 124.5 68.8 133.4 173 72 72 80 0.000 1.001 23.134 1496
140 14.930 14.052 54.93434 0.11 0.10 0.97 1.21 0 85 84 80 1.08 0.40 100 0.017 100 97 41.1 0.40 2.80 64.1 133.4 124.0 68.8 132.9 183 72 72 80 0.000 1.001 23.301 1495
141 15.040 14.151 55.32673 0.11 0.10 0.97 1.21 0 85 84 80 1.08 0.40 101 0.017 101 97 40.7 0.40 2.77 63.7 133.0 123.7 68.8 132.5 192 72 72 80 0.000 1.001 23.051 1470
142 15.150 14.251 55.71912 0.11 0.10 0.97 1.21 0 85 84 80 1.08 0.40 104 0.017 101 97 40.2 0.50 2.80 63.2 132.4 123.2 68.8 132.0 206 72 72 80 0.000 1.001 23.301 1474
143 15.260 14.350 56.11151 0.11 0.10 0.97 1.21 0 85 84 80 1.08 0.40 111 0.017 101 98 39.6 0.60 2.50 62.9 132.1 123.7 68.8 131.7 240 73 73 80 0.000 1.001 20.804 1311
144 15.370 14.449 56.50389 0.11 0.10 0.96 1.20 0 85 85 80 1.07 0.40 122 0.017 102 98 38.8 0.80 2.14 63.0 132.1 125.1 68.8 131.8 303 74 73 80 0.000 1.001 17.809 1123
145 15.470 14.548 56.89628 0.10 0.10 0.96 1.20 0 85 85 80 1.07 0.40 134 0.017 94 99 38.0 0.80 2.26 63.4 132.5 125.2 68.8 132.2 359 75 74 80 0.000 1.001 18.807 1193
146 15.570 14.647 57.28867 0.10 0.10 0.96 1.20 0 85 85 80 1.06 0.40 145 0.017 95 100 37.2 0.80 1.99 63.6 132.7 126.0 68.8 132.5 402 76 75 80 0.000 1.001 16.560 1055
147 15.670 14.745 57.68106 0.10 0.10 0.96 1.20 0 85 85 80 1.06 0.40 153 0.017 96 100 36.3 0.90 2.00 63.7 132.8 126.2 68.9 132.5 432 76 75 80 0.000 1.001 16.643 1061
148 15.770 14.844 58.07345 0.10 0.10 0.96 1.20 0 85 85 80 1.06 0.40 160 0.017 96 101 35.3 1.00 2.05 64.0 133.2 126.5 68.9 132.9 458 77 76 80 0.000 1.001 17.059 1093
149 15.870 14.942 58.46584 0.10 0.10 0.96 1.20 0 85 85 80 1.05 0.40 167 0.017 97 101 34.4 0.90 1.96 64.5 133.8 127.2 69.0 133.5 479 78 77 80 0.000 1.001 16.310 1054
150 15.980 15.040 58.85822 0.11 0.10 0.96 1.19 0 85 85 80 1.05 0.40 173 0.017 107 102 33.3 1.10 1.91 65.2 134.4 128.0 69.1 134.2 495 78 77 80 0.000 1.001 15.894 1037
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151 16.090 15.138 59.25061 0.11 0.10 0.95 1.19 0 85 85 80 1.05 0.30 180 0.017 107 102 32.3 1.00 1.90 65.8 135.2 128.7 69.1 134.9 516 79 78 80 0.000 1.001 15.811 1042
152 16.200 15.236 59.643 0.11 0.10 0.95 1.19 0 85 85 81 1.05 0.30 187 0.017 108 102 31.2 1.10 1.89 66.7 136.2 129.5 69.1 135.8 533 80 79 81 0.000 1.001 15.727 1049
153 16.310 15.334 60.03539 0.11 0.10 0.95 1.19 0 85 85 80 1.05 0.30 191 0.017 108 103 30.2 1.00 1.86 67.4 137.1 130.3 69.2 136.5 541 80 79 80 0.000 1.001 15.478 1044
154 16.420 15.432 60.42778 0.11 0.10 0.94 1.19 0 85 85 81 1.05 0.40 193 0.017 108 103 29.2 1.00 1.91 68.3 137.9 131.0 69.2 137.5 543 81 80 81 0.000 1.001 15.894 1087
155 16.530 15.529 60.82016 0.11 0.10 0.95 1.19 0 85 85 80 1.04 0.30 195 0.017 109 103 28.2 1.00 1.91 69.5 139.0 132.1 69.2 138.7 548 81 80 80 0.000 1.001 15.894 1106
156 16.640 15.627 61.21255 0.11 0.10 0.95 1.19 0 85 85 81 1.05 0.40 183 0.017 108 102 27.2 1.00 1.91 70.4 140.0 133.1 69.2 139.6 517 81 80 81 0.000 1.001 15.894 1120
157 16.750 15.724 61.60494 0.11 0.10 0.95 1.17 0 85 85 81 1.05 0.30 176 0.017 107 101 26.2 1.00 1.92 72.0 141.6 134.4 69.3 141.2 510 82 81 81 0.000 1.001 15.977 1151
158 16.860 15.822 61.99733 0.11 0.10 0.94 1.18 0 85 85 81 1.04 0.30 182 0.017 108 102 25.2 1.00 1.86 73.4 143.1 135.9 69.3 142.7 529 82 81 81 0.000 1.001 15.477 1137
159 16.970 15.920 62.38972 0.11 0.10 0.94 1.17 0 85 85 81 1.04 0.30 188 0.017 108 103 24.3 0.90 1.88 74.7 144.0 136.7 69.2 143.9 541 82 81 81 0.000 1.001 15.644 1169
160 17.070 16.019 62.78211 0.10 0.10 0.93 1.16 0 85 85 81 1.04 0.30 191 0.017 98 103 23.4 0.90 1.83 75.8 145.3 138.1 69.2 145.0 542 83 82 81 0.000 1.001 15.228 1155
161 17.170 16.117 63.17449 0.10 0.10 0.93 1.15 0 85 85 81 1.04 0.30 194 0.017 99 104 22.4 1.00 1.84 76.9 146.7 139.2 69.2 146.1 544 83 82 81 0.000 1.001 15.311 1179
162 17.270 16.216 63.56688 0.10 0.10 0.93 1.14 0 85 85 81 1.04 0.30 195 0.017 99 104 21.5 0.90 1.81 78.3 147.9 140.6 69.2 147.5 548 83 82 81 0.000 1.001 15.061 1181
163 17.370 16.315 63.95927 0.10 0.10 0.92 1.14 0 85 85 81 1.02 0.30 197 0.017 99 104 20.5 1.00 1.83 79.7 149.3 141.8 69.2 148.9 553 83 83 81 0.000 1.001 15.228 1215
164 17.470 16.414 64.35166 0.10 0.10 0.92 1.14 0 85 85 81 1.02 0.30 197 0.017 99 105 19.5 1.00 1.77 80.9 150.6 143.1 69.2 150.1 554 83 83 81 0.000 1.001 14.729 1193
165 17.570 16.514 64.74405 0.10 0.10 0.92 1.14 0 85 85 81 1.02 0.30 196 0.017 99 105 18.7 0.80 1.72 82.0 151.6 144.1 69.2 151.1 546 84 83 81 0.000 1.001 14.313 1174
166 17.670 16.614 65.13643 0.10 0.10 0.94 1.29 0 85 85 81 1.01 0.30 194 0.017 99 105 17.8 0.90 1.73 83.1 152.8 145.1 69.2 152.3 538 84 83 81 0.000 1.001 14.396 1197
167 17.780 16.713 65.52882 0.11 0.10 0.94 1.20 0 85 85 81 1.01 0.30 193 0.017 108 105 17.1 0.70 1.67 84.0 153.9 146.3 69.2 153.2 532 84 83 81 0.000 1.001 13.896 1169
168 17.890 16.813 65.92121 0.11 0.10 0.94 1.20 0 85 85 81 1.01 0.30 190 0.017 108 105 16.3 0.80 1.70 85.2 155.0 147.1 69.2 154.4 521 83 83 81 0.000 1.001 14.146 1207
169 18.000 16.913 66.3136 0.11 0.10 0.94 1.20 0 85 85 81 1.01 0.30 187 0.017 108 105 15.6 0.70 1.65 86.4 156.4 148.5 69.3 155.7 511 83 83 81 0.000 1.001 13.730 1188
170 18.110 17.013 66.70599 0.11 0.10 0.94 1.19 0 85 85 81 1.01 0.30 185 0.017 108 104 15.0 0.60 1.30 87.3 157.1 151.1 69.3 156.6 502 83 83 81 0.000 1.001 10.817 945
171 18.220 17.113 67.09837 0.11 0.10 0.94 1.21 0 85 85 81 1.01 0.30 182 0.017 108 104 14.4 0.60 1.24 88.2 158.0 152.1 69.4 157.6 495 83 83 81 0.000 1.001 10.318 911
172 18.330 17.213 67.49076 0.11 0.10 0.94 1.21 0 85 85 81 1.02 0.30 180 0.017 107 104 13.8 0.60 1.23 88.9 158.8 152.8 69.4 158.3 488 83 82 81 0.000 1.001 10.235 911
173 18.440 17.314 67.88315 0.11 0.10 0.94 1.21 0 85 85 81 1.02 0.30 178 0.017 107 104 13.3 0.50 1.23 90.0 159.6 153.7 69.4 159.4 479 82 82 81 0.000 1.001 10.235 922
174 18.550 17.414 68.27554 0.11 0.10 0.95 1.21 0 85 85 81 1.02 0.30 175 0.017 107 104 12.7 0.60 1.27 90.7 160.7 154.7 69.5 160.2 470 82 82 81 0.000 1.001 10.568 960
175 18.660 17.515 68.66793 0.11 0.10 0.94 1.21 0 85 85 81 1.02 0.30 174 0.017 107 104 12.1 0.60 1.12 91.6 161.4 155.3 69.5 161.1 467 82 82 81 0.000 1.001 9.319 855
176 18.770 17.615 69.06032 0.11 0.10 0.94 1.21 0 85 85 81 1.02 0.30 172 0.017 107 104 11.6 0.50 1.05 92.3 162.2 157.2 69.6 161.9 460 82 82 81 0.000 1.001 8.737 808
177 18.870 17.716 69.4527 0.10 0.10 0.94 1.22 0 85 85 81 1.02 0.30 169 0.017 97 104 11.1 0.50 0.98 93.0 163.1 158.4 69.7 162.7 451 82 81 81 0.000 1.001 8.154 760
178 18.970 17.817 69.84509 0.10 0.10 0.95 1.20 0 85 85 81 1.03 0.30 167 0.017 97 104 10.6 0.50 0.78 93.2 163.5 159.7 69.8 163.0 445 81 81 81 0.000 1.001 6.490 606
179 19.070 17.918 70.23748 0.10 0.10 0.95 1.22 0 85 85 81 1.03 0.30 166 0.017 97 104 10.2 0.40 0.66 93.8 164.2 161.0 69.8 163.6 441 81 81 81 0.000 1.001 5.492 516
180 19.180 18.020 70.62987 0.11 0.10 0.95 1.23 0 86 85 81 1.03 0.30 165 0.017 106 104 9.8 0.40 0.64 94.6 165.1 161.8 69.9 164.5 439 81 81 81 0.000 1.001 5.325 504
181 19.290 18.121 71.02226 0.11 0.10 0.95 1.22 0 86 85 81 1.03 0.30 165 0.017 106 104 9.3 0.50 0.66 95.2 166.0 162.6 70.1 165.3 440 81 81 81 0.000 1.001 5.491 523
182 19.400 18.223 71.41464 0.11 0.10 0.95 1.23 0 86 86 81 1.03 0.30 165 0.017 106 104 8.9 0.40 0.64 95.7 166.5 163.3 70.1 165.9 445 81 81 81 0.000 1.001 5.325 510
183 19.510 18.324 71.80703 0.11 0.10 0.96 1.22 0 86 86 81 1.04 0.30 166 0.017 106 104 8.5 0.40 0.56 96.2 167.4 164.6 70.3 166.5 447 81 80 81 0.000 1.001 4.659 449
184 19.620 18.426 72.19942 0.11 0.10 0.96 1.23 0 86 86 81 1.04 0.30 165 0.017 106 105 8.1 0.40 0.24 96.3 168.0 166.9 70.6 166.8 446 80 80 81 0.000 1.001 1.997 192
185 19.730 18.528 72.59181 0.11 0.10 0.96 1.24 0 86 86 81 1.04 0.30 164 0.017 106 105 7.8 0.30 0.27 96.4 168.8 167.8 70.7 167.1 442 80 80 81 0.000 1.001 2.246 217
186 19.840 18.630 72.9842 0.11 0.10 0.96 1.24 0 86 86 81 1.05 0.30 163 0.017 106 105 7.4 0.40 0.21 97.0 169.7 168.7 70.8 167.9 437 80 80 81 0.000 1.001 1.747 170
187 19.950 18.733 73.37659 0.11 0.10 0.96 1.24 0 86 86 81 1.05 0.30 162 0.017 106 105 7.1 0.30 0.23 97.7 170.4 169.4 71.0 168.7 433 80 80 81 0.000 1.001 1.913 187
188 20.060 18.835 73.76897 0.11 0.10 0.96 1.25 0 86 86 81 1.05 0.30 161 0.017 106 105 6.7 0.40 0.24 98.3 171.1 170.1 71.2 169.5 434 80 80 81 0.000 1.001 1.997 197
189 20.170 18.938 74.16136 0.11 0.10 0.97 1.26 0 86 86 81 1.05 0.30 161 0.017 106 105 6.3 0.40 0.11 98.8 172.1 171.1 71.4 170.2 435 79 79 81 0.000 1.001 0.915 91
190 20.270 19.040 74.55375 0.10 0.10 0.97 1.25 0 86 86 81 1.05 0.30 161 0.017 96 105 6.0 0.30 0.25 99.6 172.8 171.8 71.6 171.2 436 79 79 81 0.000 1.001 2.080 207
191 20.380 19.143 74.94614 0.11 0.10 0.97 1.24 0 86 86 81 1.05 0.30 160 0.017 105 105 5.6 0.40 0.31 100.6 173.6 172.0 71.7 172.3 433 79 79 81 0.000 1.001 2.579 260
192 20.490 19.246 75.33853 0.11 0.10 0.98 1.25 0 86 86 81 1.05 0.30 160 0.017 105 105 5.3 0.30 0.29 101.4 174.5 172.9 71.8 173.2 433 79 79 81 0.000 1.001 2.412 245
193 20.600 19.349 75.73091 0.11 0.10 0.98 1.26 0 86 86 81 1.06 0.30 146 0.017 104 104 5.1 0.20 0.34 102.0 175.2 173.6 71.9 173.9 428 78 79 81 0.000 1.001 2.828 289
194 20.710 19.452 76.1233 0.11 0.10 0.98 1.26 0 86 86 81 1.06 0.40 116 0.017 102 101 5.0 0.10 1.68 103.7 175.9 166.7 71.8 175.5 386 77 78 81 0.000 1.001 13.974 1450
195 20.820 19.555 76.51569 0.11 0.10 0.98 1.26 0 86 86 81 1.06 0.30 104 0.017 101 100 4.9 0.10 1.67 104.8 176.6 167.3 71.5 176.2 362 77 78 81 0.000 1.001 13.892 1457
196 20.930 19.658 76.90808 0.11 0.10 0.97 1.25 0 86 86 81 1.06 0.40 98 0.017 100 100 4.8 0.10 1.65 104.8 176.2 167.2 71.2 176.0 348 77 77 81 0.000 1.001 13.726 1441
197 21.040 19.761 77.30047 0.11 0.10 0.98 1.26 0 86 86 81 1.07 0.30 95 0.017 100 100 4.8 0.00 1.66 104.4 175.9 166.7 71.3 175.7 338 76 77 81 0.000 1.001 13.809 1443
198 21.150 19.864 77.69286 0.11 0.10 0.98 1.27 0 86 86 81 1.07 0.30 93 0.017 100 100 4.8 0.00 1.66 104.2 175.5 166.1 71.1 175.3 329 76 77 81 0.000 1.001 13.809 1441
199 21.260 19.967 78.08524 0.11 0.10 0.98 1.27 0 86 86 81 1.07 0.40 92 0.017 100 100 4.8 0.00 1.71 104.0 175.2 165.7 71.0 175.1 321 76 76 81 0.000 1.001 14.226 1481
200 21.370 20.071 78.47763 0.11 0.10 0.98 1.27 0 86 86 81 1.07 0.40 91 0.017 99 99 4.8 0.00 1.69 103.8 174.8 165.4 71.0 174.8 314 75 76 81 0.000 1.001 14.059 1461
201 21.470 20.174 78.87002 0.10 0.10 0.98 1.28 0 86 86 81 1.07 0.40 90 0.017 90 99 4.8 0.00 1.70 103.4 174.5 165.2 71.0 174.3 308 75 76 81 0.000 1.001 14.143 1464
202 21.580 20.277 79.26241 0.11 0.10 0.98 1.26 0 86 86 81 1.07 0.40 90 0.017 99 99 4.7 0.10 1.69 103.0 174.1 164.5 71.0 174.0 301 75 75 81 0.000 1.001 14.059 1450
203 21.690 20.380 79.6548 0.11 0.10 0.98 1.27 0 86 86 81 1.07 0.40 89 0.017 99 99 4.7 0.00 1.70 102.7 173.7 164.5 71.0 173.6 295 75 75 81 0.000 1.001 14.142 1453
204 21.800 20.483 80.04718 0.11 0.10 0.98 1.27 0 86 86 81 1.07 0.40 89 0.017 99 99 4.8 -0.10 1.66 102.3 173.4 164.1 71.0 173.3 290 74 75 81 0.000 1.001 13.810 1414
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Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)
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Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)
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Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)
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dH

(amb)
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(1)

Meter
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(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

205 21.910 20.587 80.43957 0.11 0.10 0.98 1.26 0 86 86 81 1.07 0.30 89 0.017 99 99 4.7 0.10 1.69 101.8 172.9 163.7 71.0 172.7 284 74 75 81 0.000 1.001 14.059 1433
206 22.020 20.690 80.83196 0.11 0.10 0.98 1.27 0 86 86 81 1.07 0.40 88 0.017 99 99 4.7 0.00 1.73 101.6 172.5 163.1 70.8 172.4 279 74 75 81 0.000 1.001 14.392 1464
207 22.130 20.793 81.22435 0.11 0.10 0.98 1.27 0 86 86 81 1.07 0.40 88 0.017 99 99 4.8 -0.10 1.78 101.3 172.1 162.7 70.6 171.9 274 74 75 81 0.000 1.001 14.809 1502
208 22.240 20.896 81.61674 0.11 0.10 0.98 1.27 0 86 86 81 1.07 0.40 88 0.017 99 99 4.8 0.00 1.69 101.5 171.6 162.3 70.1 171.6 269 74 74 81 0.000 1.001 14.061 1428
209 22.350 21.000 82.00913 0.11 0.10 0.98 1.28 0 86 86 81 1.07 0.40 88 0.017 99 99 4.7 0.10 1.71 101.3 171.1 161.8 69.8 171.1 264 74 74 81 0.000 1.001 14.228 1443
210 22.460 21.103 82.40151 0.11 0.10 0.98 1.27 0 86 86 81 1.07 0.40 88 0.017 99 99 4.8 -0.10 1.83 101.0 170.8 160.9 69.7 170.7 260 75 74 81 0.000 1.001 15.227 1540
211 22.570 21.206 82.7939 0.11 0.10 0.99 1.26 0 86 86 81 1.07 0.40 87 0.017 99 99 4.8 0.00 1.82 100.6 170.4 160.4 69.6 170.2 256 74 74 81 0.000 1.001 15.144 1525
212 22.670 21.309 83.18629 0.10 0.10 0.99 1.28 0 86 86 82 1.07 0.40 87 0.017 90 99 4.8 0.00 1.83 100.0 169.9 160.0 69.6 169.7 251 74 74 82 0.000 1.001 15.227 1525
213 22.780 21.413 83.57868 0.11 0.10 0.98 1.27 0 86 86 82 1.07 0.40 87 0.017 99 99 4.8 0.00 1.85 99.5 169.2 159.5 69.7 169.2 247 74 74 82 0.000 1.001 15.393 1534
214 22.890 21.516 83.97107 0.11 0.10 0.98 1.27 0 86 86 82 1.07 0.40 87 0.017 99 99 4.7 0.10 1.84 99.0 168.9 159.2 69.7 168.7 243 74 74 82 0.000 1.001 15.310 1517
215 23.000 21.619 84.36345 0.11 0.10 0.98 1.27 0 86 86 82 1.08 0.40 87 0.017 99 99 4.8 -0.10 1.87 98.5 168.3 158.8 69.8 168.2 239 74 74 82 0.000 1.001 15.559 1534
216 23.110 21.723 84.75584 0.11 0.10 0.98 1.27 0 86 86 82 1.08 0.40 87 0.017 99 99 4.8 0.00 1.84 97.9 168.1 158.5 70.0 167.9 236 74 73 82 0.000 1.001 15.309 1501
217 23.220 21.826 85.14823 0.11 0.10 0.98 1.28 0 86 86 82 1.08 0.40 87 0.017 99 99 4.7 0.10 1.79 97.3 167.5 157.9 70.0 167.3 232 74 73 82 0.000 1.001 14.893 1451
218 23.330 21.929 85.54062 0.11 0.10 0.98 1.28 0 86 86 82 1.08 0.40 86 0.017 99 99 4.7 0.00 1.81 96.9 167.0 157.6 70.1 166.9 228 74 73 82 0.000 1.001 15.060 1460
219 23.440 22.032 85.93301 0.11 0.10 0.98 1.28 0 86 86 82 1.08 0.40 86 0.017 99 99 4.7 0.00 1.87 96.3 166.6 157.1 70.1 166.4 225 74 73 82 0.000 1.001 15.559 1500
220 23.550 22.136 86.32539 0.11 0.10 0.98 1.27 0 86 86 82 1.08 0.40 86 0.017 99 99 4.8 -0.10 1.87 95.8 166.0 156.7 70.1 165.8 222 74 73 82 0.000 1.001 15.559 1492
221 23.660 22.239 86.71778 0.11 0.10 0.98 1.27 0 86 86 82 1.07 0.40 86 0.017 99 99 4.8 0.00 1.87 95.3 165.5 156.1 70.1 165.4 219 74 73 82 0.000 1.001 15.559 1485
222 23.770 22.342 87.11017 0.11 0.10 0.99 1.28 0 86 86 81 1.08 0.40 86 0.017 99 99 4.8 0.00 2.08 94.9 165.0 154.6 70.1 165.0 216 74 73 81 0.000 1.001 17.306 1644
223 23.880 22.446 87.50256 0.11 0.10 0.99 1.27 0 86 86 81 1.07 0.40 86 0.017 99 99 4.7 0.10 2.06 94.3 164.4 153.9 70.0 164.3 212 73 73 81 0.000 1.001 17.140 1617
224 23.990 22.549 87.89495 0.11 0.10 0.99 1.27 0 86 86 82 1.07 0.40 86 0.017 99 99 4.8 -0.10 2.05 93.8 164.0 153.6 70.0 163.8 209 73 73 82 0.000 1.001 17.057 1601
225 24.100 22.652 88.28734 0.11 0.10 0.99 1.28 0 86 86 82 1.08 0.40 86 0.017 99 99 4.7 0.10 2.09 93.2 163.4 153.3 70.0 163.2 207 73 73 82 0.000 1.001 17.389 1622
226 24.210 22.755 88.67972 0.11 0.10 0.98 1.27 0 86 86 82 1.08 0.40 86 0.017 99 99 4.7 0.00 2.03 92.8 162.9 152.7 70.0 162.7 204 73 73 82 0.000 1.001 16.890 1569
227 24.320 22.859 89.07211 0.11 0.10 0.99 1.26 0 86 86 82 1.08 0.40 86 0.017 99 99 4.8 -0.10 2.12 92.3 162.4 152.3 70.0 162.2 201 73 72 82 0.000 1.001 17.639 1629
228 24.430 22.962 89.4645 0.11 0.10 0.99 1.28 0 86 86 82 1.08 0.40 86 0.017 99 99 4.8 0.00 2.06 91.6 161.7 151.6 70.0 161.6 199 73 72 82 0.000 1.001 17.140 1572
229 24.540 23.065 89.85689 0.11 0.10 0.98 1.27 0 86 86 82 1.08 0.40 86 0.017 99 99 4.8 0.00 2.06 91.1 161.3 151.3 70.0 161.0 196 73 72 82 0.000 1.001 17.140 1562
230 24.650 23.169 90.24928 0.11 0.10 0.99 1.26 0 86 86 82 1.08 0.40 85 0.017 99 99 4.8 0.00 2.09 90.8 160.8 150.9 69.9 160.7 194 73 72 82 0.000 1.001 17.390 1580
231 24.760 23.272 90.64166 0.11 0.10 0.99 1.27 0 86 86 82 1.08 0.40 85 0.017 99 99 4.8 0.00 2.08 90.2 160.3 150.5 69.9 160.1 191 73 72 82 0.000 1.001 17.306 1562
232 24.870 23.375 91.03405 0.11 0.10 0.99 1.27 0 86 86 82 1.08 0.40 85 0.017 99 99 4.8 0.00 2.08 89.7 159.7 149.9 70.0 159.6 189 73 72 82 0.000 1.001 17.306 1554
233 24.970 23.479 91.42644 0.10 0.10 0.98 1.28 0 86 86 82 1.08 0.40 85 0.017 90 99 4.8 0.00 2.06 89.2 159.3 149.6 69.8 159.0 187 73 72 82 0.000 1.001 17.140 1531
234 25.080 23.582 91.81883 0.11 0.10 0.98 1.27 0 86 86 82 1.07 0.40 85 0.017 99 99 4.8 0.00 2.09 88.8 158.8 148.9 69.8 158.6 185 73 72 82 0.000 1.001 17.390 1546
235 25.190 23.685 92.21122 0.11 0.10 0.99 1.27 0 86 86 82 1.08 0.40 85 0.017 99 99 4.8 0.00 2.08 88.2 158.3 148.6 69.8 158.0 182 73 72 82 0.000 1.001 17.307 1528
236 25.300 23.789 92.60361 0.11 0.10 0.99 1.28 0 86 86 82 1.08 0.40 85 0.017 99 99 4.8 0.00 2.08 87.8 157.9 148.3 69.8 157.6 180 73 72 82 0.000 1.001 17.307 1521
237 25.410 23.892 92.99599 0.11 0.10 0.99 1.27 0 86 86 82 1.08 0.40 85 0.017 99 99 4.8 0.00 2.10 87.2 157.2 147.7 69.8 157.0 178 73 72 82 0.000 1.001 17.473 1526
238 25.520 23.996 93.38838 0.11 0.10 0.99 1.27 0 86 86 82 1.08 0.40 85 0.017 99 99 4.8 0.00 2.06 86.8 156.8 147.3 69.8 156.5 176 73 72 82 0.000 1.001 17.140 1489
239 25.630 24.099 93.78077 0.11 0.10 0.99 1.27 0 86 86 82 1.07 0.40 85 0.017 99 99 4.8 0.00 2.11 86.4 156.2 146.8 69.7 156.1 175 73 72 82 0.000 1.001 17.557 1518
240 25.740 24.202 94.17316 0.11 0.10 0.99 1.27 0 86 86 82 1.08 0.40 85 0.017 99 99 4.8 0.00 2.06 85.8 155.8 146.3 69.7 155.6 173 73 72 82 0.000 1.001 17.141 1473
241 25.850 24.306 94.56555 0.11 0.10 0.99 1.27 0 86 86 82 1.08 0.40 85 0.017 99 99 4.8 0.00 2.11 85.4 155.2 146.0 69.7 155.1 171 73 72 82 0.000 1.001 17.557 1501
242 25.960 24.409 94.95793 0.11 0.10 0.99 1.27 0 86 86 82 1.08 0.40 85 0.017 99 99 4.8 0.00 2.07 85.0 154.8 145.4 69.7 154.6 169 73 72 82 0.000 1.001 17.224 1465
243 26.070 24.513 95.35032 0.11 0.10 0.99 1.27 0 86 86 82 1.08 0.40 85 0.017 99 99 4.9 -0.10 2.11 84.5 154.4 145.1 69.7 154.1 167 73 72 82 0.000 1.001 17.557 1485
244 26.180 24.616 95.74271 0.11 0.10 0.99 1.27 0 86 86 81 1.08 0.40 85 0.017 99 99 4.8 0.10 2.06 83.9 153.9 144.6 69.7 153.6 166 73 72 81 0.000 1.001 17.141 1440
245 26.290 24.719 96.1351 0.11 0.10 1.00 1.27 0 86 86 81 1.08 0.40 85 0.017 99 99 4.8 0.00 2.16 83.5 153.4 143.9 69.7 153.2 164 73 72 81 0.000 1.001 17.973 1502
246 26.400 24.823 96.52749 0.11 0.10 0.99 1.27 0 86 86 81 1.08 0.40 85 0.017 99 99 4.8 0.00 2.19 82.9 152.9 143.3 69.7 152.6 163 73 72 81 0.000 1.001 18.222 1512
247 26.510 24.926 96.91988 0.11 0.10 0.99 1.28 0 86 86 81 1.07 0.40 85 0.017 99 99 4.9 -0.10 2.19 82.5 152.4 142.9 69.7 152.2 161 73 72 81 0.000 1.001 18.222 1505
248 26.620 25.029 97.31226 0.11 0.10 0.99 1.27 0 86 86 81 1.08 0.40 85 0.017 99 99 4.8 0.10 2.14 82.1 151.9 142.4 69.6 151.7 160 73 72 81 0.000 1.001 17.806 1463
249 26.730 25.133 97.70465 0.11 0.10 0.99 1.26 0 86 86 81 1.08 0.40 85 0.017 99 99 4.8 0.00 2.19 81.7 151.3 142.1 69.6 151.2 158 73 72 81 0.000 1.001 18.223 1490
250 26.840 25.236 98.09704 0.11 0.10 0.99 1.28 0 86 86 81 1.08 0.40 85 0.017 99 99 4.8 0.00 2.16 81.1 150.9 141.7 69.6 150.7 157 73 72 81 0.000 1.001 17.973 1459
251 26.950 25.340 98.48943 0.11 0.10 0.99 1.27 0 86 86 81 1.08 0.40 84 0.017 99 99 4.8 0.00 2.22 80.5 150.3 141.1 69.5 150.1 156 73 72 81 0.000 1.001 18.472 1489
252 27.060 25.443 98.88182 0.11 0.10 0.99 1.27 0 86 86 81 1.08 0.40 84 0.017 99 99 4.8 0.00 2.34 80.2 149.9 140.0 69.5 149.7 154 73 72 81 0.000 1.001 19.471 1562
253 27.170 25.546 99.2742 0.11 0.10 0.99 1.27 0 86 86 81 1.08 0.40 84 0.017 99 99 4.8 0.00 2.59 79.4 149.3 138.6 69.4 148.8 153 73 72 81 0.000 1.001 21.551 1713
254 27.280 25.650 99.66659 0.11 0.10 0.99 1.27 0 86 86 82 1.08 0.40 84 0.017 99 99 4.9 -0.10 2.59 78.8 148.7 138.1 69.4 148.3 152 73 72 82 0.000 1.001 21.551 1700
255 27.390 25.753 100.059 0.11 0.10 1.00 1.28 0 87 86 82 1.08 0.40 84 0.017 99 99 4.8 0.10 2.62 78.3 148.0 137.5 69.4 147.7 151 73 72 82 0.000 1.001 21.801 1709
256 27.500 25.857 100.4514 0.11 0.10 0.99 1.28 0 87 86 81 1.08 0.40 84 0.017 99 99 4.9 -0.10 2.65 77.7 147.5 136.9 69.4 147.1 149 73 72 81 0.000 1.001 22.051 1716
257 27.610 25.960 100.8438 0.11 0.10 0.99 1.27 0 87 86 81 1.08 0.40 84 0.017 99 99 4.8 0.10 2.62 77.1 146.9 136.3 69.4 146.5 148 73 72 81 0.000 1.001 21.801 1683
258 27.720 26.064 101.2361 0.11 0.10 0.99 1.28 0 87 86 82 1.08 0.40 84 0.017 99 99 4.9 -0.10 2.34 76.8 146.3 136.7 69.3 146.1 147 73 72 82 0.000 1.001 19.471 1496
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OMNI-Test Laboratories, Inc.

Particulate Sampling Data Fuel Weight, lb Temperature Data, oF Stack

Elapsed
Time Gas

Meter
Cubic

Feet (1)

Gas
Meter
Cubic

Feet (2)

Gas Meter
Cubic Feet

(amb)

Sample
Rate,

cfm (1)

Sample
Rate,

cfm (2)

Orifice
dH
(1)

Orifice
dH
(2)

Orifice
dH

(amb)

Meter
oF
(1)

Meter
oF
(2)

Meter
oF

(amb)

Meter
Vac. In.

Hg.
(1)

Meter
Vac. In.

Hg.
(2)

Dilution
Tunnel
Temp.

Dilution
Tunnel

dP

Pro.
Rate
(%)
(1)

Pro.
Rate
(%)
(2)

Scale
Reading

Weight
Change

Load Side
Liquid Flow

Rate

Boiler Side
Liquid Flow

Rate
(optional)

Thermopile
∆T

Boiler to
Heat Exch.

Temp.

Heat Exch to
Boiler Temp.

Inlet Load
Temp.

Outlet Load
Temp. Stack Filter (1) Filter (2) Ambient Draft In.

H2O

Specific
Heat of

Inlet Water
(BTU/lb-°F)

Mass Flow
Rate of

Inlet Water
(lb/min)

Heat Output,
Btu

Flow, gpm

259 27.830 26.167 101.6285 0.11 0.10 0.99 1.27 0 86 86 82 1.08 0.40 84 0.017 99 99 4.9 0.00 2.28 76.4 146.0 137.0 69.3 145.7 146 73 72 82 0.000 1.001 18.972 1451
260 27.940 26.271 102.0209 0.11 0.10 0.99 1.27 0 87 86 82 1.08 0.40 84 0.017 99 99 4.9 0.00 2.18 75.9 145.6 136.8 69.3 145.2 145 73 72 82 0.000 1.001 18.140 1378
261 28.050 26.374 102.4133 0.11 0.10 0.99 1.28 0 86 86 82 1.08 0.40 84 0.017 99 99 4.8 0.10 2.30 75.4 145.0 135.8 69.3 144.7 144 73 72 82 0.000 1.001 19.139 1445
262 28.160 26.478 102.8057 0.11 0.10 1.00 1.28 0 87 86 82 1.08 0.40 84 0.017 99 99 4.8 0.00 2.30 75.0 144.4 135.5 69.3 144.3 143 73 72 82 0.000 1.001 19.139 1438
263 28.270 26.581 103.1981 0.11 0.10 0.99 1.27 0 87 86 82 1.08 0.40 84 0.017 99 99 4.9 -0.10 2.30 74.5 143.9 135.0 69.2 143.7 142 73 72 82 0.000 1.001 19.139 1427
264 28.380 26.685 103.5905 0.11 0.10 0.99 1.28 0 87 86 82 1.08 0.4 84 0.017 99 99 4.8 0.10 2.30 74.0 143.5 134.7 69.3 143.3 141 73 72 82 0.000 1.001 19.139 1418
265 28.490 26.788 103.9829 0.11 0.10 1 1.27 0 87 86 82 1.08 0.4 84 0.017 99 99 4.8 0.00 2.28 73.6 143.0 134.2 69.2 142.8 140 73 72 82 0.000 1.001 18.972 1397
266 28.600 26.892 104.3753 0.11 0.10 1 1.28 0 87 86 82 1.08 0.4 84 0.017 99 99 4.9 -0.10 2.26 73.1 142.8 133.9 69.2 142.3 139 73 72 82 0.000 1.001 18.806 1376
267 28.710 26.995 104.7676 0.11 0.10 0.99 1.28 0 87 86 82 1.08 0.4 84 0.017 99 99 4.8 0.10 2.26 72.6 142.2 133.4 69.2 141.8 139 73 72 82 0.000 1.001 18.806 1367
268 28.820 27.099 105.16 0.11 0.10 0.99 1.27 0 87 86 82 1.08 0.4 84 0.017 99 99 4.8 0.00 2.26 72.2 141.8 133.1 69.2 141.4 138 73 72 82 0.000 1.001 18.806 1359
269 28.930 27.202 105.5524 0.11 0.10 0.99 1.28 0 87 86 82 1.08 0.4 84 0.017 99 99 4.9 -0.10 2.30 71.7 141.2 132.6 69.2 140.9 137 73 73 82 0.000 1.001 19.139 1374
270 29.040 27.306 105.9448 0.11 0.10 0.99 1.27 0 87 86 82 1.08 0.4 84 0.017 99 99 4.8 0.10 2.29 71.3 140.7 132.2 69.2 140.5 136 73 73 82 0.000 1.001 19.056 1360
271 29.150 27.409 106.3372 0.11 0.10 0.99 1.27 0 87 86 81 1.08 0.4 84 0.017 99 99 4.9 -0.10 2.36 70.8 140.3 131.5 69.2 140.0 135 73 73 81 0.000 1.001 19.638 1391
272 29.260 27.513 106.7296 0.11 0.10 0.99 1.27 0 87 86 82 1.08 0.4 84 0.017 99 99 4.9 0.00 2.41 70.2 139.8 131.0 69.3 139.5 135 73 73 82 0.000 1.001 20.054 1410
273 29.370 27.616 107.122 0.11 0.10 0.99 1.27 0 87 86 81 1.08 0.4 84 0.017 99 99 4.9 0.00 2.38 69.8 139.4 130.7 69.3 139.2 134 73 73 81 0.000 1.001 19.804 1384
274 29.480 27.719 107.5144 0.11 0.10 0.99 1.27 0 87 86 81 1.07 0.4 84 0.017 99 98 4.9 0.00 2.35 69.2 138.9 130.4 69.3 138.6 133 73 73 81 0.000 1.001 19.555 1355
275 29.590 27.821 107.9067 0.11 0.10 0.99 1.28 0 86 86 81 1.08 0.4 84 0.017 99 98 4.8 0.10 2.37 68.8 138.5 130.0 69.3 138.1 132 73 73 81 0.000 1.001 19.721 1359
276 29.700 27.923 108.2991 0.11 0.10 0.99 1.27 0 87 86 81 1.08 0.4 84 0.017 99 97 4.9 -0.10 2.92 68.2 138.1 127.9 69.2 137.4 131 73 73 81 0.000 1.001 24.298 1660
277 29.810 28.023 108.6915 0.11 0.10 0.99 1.27 0 87 86 81 1.08 0.4 84 0.017 99 97 4.9 0.00 3.47 67.1 137.0 125.0 69.1 136.2 131 73 73 81 0.000 1.001 28.875 1938
278 29.920 28.124 109.0839 0.11 0.10 0.99 1.28 0 87 86 81 1.08 0.4 84 0.017 99 96 4.8 0.10 3.47 66.5 136.5 124.5 69.0 135.5 130 73 73 81 0.000 1.001 28.876 1922
279 30.030 28.224 109.4763 0.11 0.10 1 1.27 0 87 86 81 1.08 0.4 84 0.017 99 96 4.9 -0.10 3.27 65.8 135.7 124.4 68.9 134.8 129 73 73 81 0.000 1.001 27.212 1794
280 30.140 28.323 109.8687 0.11 0.10 0.99 1.28 0 87 86 81 1.08 0.4 83 0.017 99 95 4.9 0.00 2.50 66.1 135.4 126.8 68.9 135.0 129 73 73 81 0.000 1.001 20.804 1377
281 30.250 28.421 110.2611 0.11 0.10 0.99 1.28 0 87 86 81 1.08 0.4 88 0.017 99 95 4.8 0.10 2.48 65.7 134.9 126.4 68.9 134.6 145 73 73 81 0.000 1.001 20.638 1358
282 30.360 28.519 110.6535 0.11 0.10 1 1.27 0 87 86 81 1.08 0.4 93 0.017 99 95 4.8 0.00 2.46 65.3 134.5 126.1 68.9 134.1 165 73 73 81 0.000 1.001 20.471 1338
283 30.470 28.617 111.0458 0.11 0.10 0.97 1.22 0 87 86 82 1.09 0.4 96 0.017 100 94 4.8 0.00 2.50 64.8 134.2 125.5 68.9 133.7 174 73 73 82 0.000 1.001 20.804 1349
284 30.570 28.714 111.4382 0.10 0.10 0.95 1.15 0 87 86 81 1.09 0.4 98 0.017 91 95 4.5 0.30 2.49 64.5 133.8 125.4 68.9 133.4 184 74 73 81 0.000 1.001 20.721 1338
285 30.670 28.812 111.8306 0.10 0.10 0.94 1.15 0 87 86 82 1.09 0.4 101 0.017 91 95 4.4 0.10 2.51 64.1 133.4 125.1 68.9 132.9 194 74 73 82 0.000 1.001 20.887 1339
286 30.770 28.909 112.223 0.10 0.10 0.95 1.16 0 87 86 82 1.09 0.4 103 0.017 91 95 4.2 0.20 2.48 63.7 133.0 124.8 68.9 132.6 204 74 74 82 0.000 1.001 20.638 1317
287 30.870 29.007 112.6154 0.10 0.10 0.95 1.16 0 87 86 82 1.09 0.4 105 0.017 91 95 4.0 0.20 2.52 63.4 132.6 124.5 68.9 132.3 214 74 74 82 0.000 1.001 20.970 1330
288 30.980 29.105 113.0078 0.11 0.10 0.94 1.16 0 87 86 81 1.09 0.4 107 0.017 101 95 3.8 0.20 2.50 63.0 132.5 124.2 69.0 132.0 225 74 74 81 0.000 1.001 20.804 1312
289 31.090 29.202 113.4002 0.11 0.10 0.95 1.16 0 87 86 81 1.09 0.4 110 0.017 101 96 3.7 0.10 2.51 62.8 132.2 123.9 69.0 131.8 238 74 74 81 0.000 1.001 20.887 1313
290 31.200 29.300 113.7926 0.11 0.10 0.95 1.17 0 87 86 82 1.09 0.4 113 0.017 101 96 3.4 0.30 2.53 62.7 132.1 124.0 69.1 131.7 251 74 74 82 0.000 1.001 21.053 1321
291 31.310 29.397 114.185 0.11 0.10 0.95 1.17 0 87 86 81 1.09 0.4 116 0.017 101 96 3.3 0.10 2.48 62.4 132.0 123.9 69.1 131.6 265 74 74 81 0.000 1.001 20.637 1290
292 31.420 29.494 114.5773 0.11 0.10 0.95 1.16 0 87 86 82 1.08 0.4 118 0.017 102 96 3.1 0.20 2.48 62.5 132.0 123.9 69.1 131.5 278 74 75 82 0.000 1.001 20.637 1290
293 31.530 29.592 114.9697 0.11 0.10 0.95 1.15 0 87 86 82 1.09 0.4 121 0.017 102 96 2.8 0.30 2.51 62.4 131.8 123.7 69.1 131.4 292 75 75 82 0.000 1.001 20.887 1304
294 31.640 29.689 115.3621 0.11 0.10 0.95 1.16 0 87 86 81 1.09 0.4 125 0.017 102 97 2.6 0.20 2.14 62.5 131.9 124.8 69.1 131.5 311 75 75 81 0.000 1.001 17.808 1114
295 31.740 29.787 115.7545 0.10 0.10 0.95 1.15 0 87 86 81 1.08 0.4 128 0.017 93 97 2.3 0.30 2.17 62.7 132.2 125.0 69.1 131.8 323 75 75 81 0.000 1.001 18.057 1134
296 31.840 29.884 116.1469 0.10 0.10 0.95 1.17 0 87 86 81 1.08 0.4 130 0.017 93 97 2.1 0.20 2.12 63.0 132.3 125.3 69.1 132.0 333 75 75 81 0.000 1.001 17.641 1112
297 31.940 29.982 116.5393 0.10 0.10 0.94 1.16 0 87 86 81 1.08 0.4 132 0.017 94 98 1.8 0.30 2.18 63.2 132.5 125.5 69.1 132.2 339 75 75 81 0.000 1.001 18.141 1147
298 32.050 30.079 116.9317 0.11 0.10 0.94 1.15 0 87 86 82 1.08 0.4 134 0.017 103 98 1.6 0.20 2.16 63.3 132.7 125.6 69.1 132.4 344 75 76 82 0.000 1.001 17.974 1139
299 32.160 30.177 117.3241 0.11 0.10 0.94 1.16 0 87 86 81 1.08 0.4 135 0.017 103 98 1.3 0.30 2.15 63.5 133.0 125.9 69.1 132.7 347 75 76 81 0.000 1.001 17.891 1138
300 32.270 30.274 117.7164 0.11 0.10 0.94 1.15 0 87 86 81 1.08 0.4 136 0.017 103 98 1.2 0.10 2.15 63.7 133.2 126.0 69.2 132.8 352 76 76 81 0.000 1.001 17.891 1141
301 32.380 30.372 118.1088 0.11 0.10 0.94 1.16 0 87 86 81 1.08 0.4 137 0.017 103 98 0.9 0.30 2.18 64.1 133.6 126.3 69.2 133.2 355 76 76 81 0.000 1.001 18.140 1163
302 32.490 30.469 118.5012 0.11 0.10 0.94 1.16 0 87 86 81 1.09 0.4 138 0.017 103 98 0.7 0.20 2.15 64.2 133.7 126.4 69.2 133.4 357 76 76 81 0.000 1.001 17.891 1150
303 32.600 30.566 118.8936 0.11 0.10 0.94 1.16 0 87 87 82 1.08 0.4 139 0.017 103 98 0.4 0.30 2.15 64.5 134.0 126.7 69.2 133.6 359 76 77 82 0.000 1.001 17.891 1155
304 32.710 30.664 119.286 0.11 0.10 0.94 1.16 0 87 87 82 1.08 0.4 139 0.017 103 98 0.0 0.40 2.16 64.7 134.3 127.0 69.2 133.9 360 76 77 82 0.000 1.001 17.974 1165

32.710 30.664 119.286 0.96 1.23 0.00 84 84 80 118 0.017 1.97 #DIV/0! 83.6 153.3 144.8 69.4 153.0 80.00 73.71 0.00 1337

TOTAL: 406380

Document Control No. P-SSAH-0011, Effective Date: 11/8/2012 Page 6 of 6 200X OWHH Spreadsheet for report
4-62 of 4-66



OMNI-Test Laboratories, Inc.

Hydronic Heating Appliances - Test Method 28 WHH
Fuel Moisture

Manufacturer:
Model:

Tracking No.:
Project No.:
Technician:

Run #:
Test Date:

Wet Weight (lb)
6.3 18.2 25.3 20.7 22.5 23 138.2
7.9 19.6 24.5 24.5 20.2 21.7 174.6
7.9 27.4 19 22.4 23.6 24.6 184.9
8.7 23.7 22.9 20.7 18.3 26.1 194.4
7.9 26.1 27.2 18.2 22.9 23 185.5
6 18.2 19.3 20 20.2 20 117.2
6 18.4 18.3 19.7 19 18.9 113.2

6.3 20.2 18.7 18.7 19.3 19.2 121.1
6.6 19.6 23.4 24.6 25.1 20 148.8
6.9 18.2 26.1 25.5 26 24.7 166.3
6.9 24.6 27.5 25.4 22.8 27 175.7
5.6 18.4 19.7 25.6 24.6 23.9 125.7
5.8 24.9 27.3 23.2 25 20.9 140.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Total Weight of Load (lb): 88.8

Total Moisture of Load (%): 21.7

Equipment Numbers:
340, 431, 353

October 6, 2014

% Moisture

Heatmor
200X
1997
0275WB011E
A. Kravitz, S. Button
8
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Manufacturer: Heatmor Technicians:
Model: 200X

Date: 10/02/14
Run: 8

Control #: 0275WB011E
  Test Duration: 304

Output Category: III

HHV Basis LHV Basis
Overall Efficiency 73.6% 79.3%

Combustion Efficiency 96.7% 96.7%
Heat Transfer Efficiency 76% 81.9%

Output Rate (kJ/h) 101,465 96,250 (Btu/h)
Burn Rate (kg/h) 6.93 15.28 (lb/h)

Input (kJ/h) 137,848 130,763 (Btu/h)

Test Load Weight (dry kg) 35.12 77.40 dry lb
MC wet (%) 17.83
MC dry (%) 21.70

Particulate (g ) 0
CO (g) 1,670

Test Duration (h) 5.07

Emissions Particulate CO
g/MJ Output 0.00 3.25

g/kg Dry Fuel 0.00 47.55
g/h 0.00 329.61

lb/MM Btu Output 0.00 7.55

Air/Fuel Ratio (A/F) 9.07

VERSION: 2.3 3/23/2010

Test Results in Accordance with CSA B415.1-09

OMNI-Test Laboratories, Inc.
A. Kravitz

S. Button
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Model: 200X
Heatmor
105 Industrial Park Ct. NE, P.O. Box 787
Warroad, MN  56763

OMNI-Test Laboratories, Inc.
Certification Test Report dated December 2014

Section 5

Testing Results
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Model: 200X
Heatmor
105 Industrial Park Ct. NE, P.O. Box 787
Warroad, MN  56763

OMNI-Test Laboratories, Inc.
Certification Test Report dated December 2014

Table 1A  Data Summary Part A

θ Wfuel MCave QinLHV QinHHV Qout

Category
Run
No

Load %
Capacity

Target
Load

Actual
Load Actual Load Test Duration

Wood Weight
as-fired

Wood
Moisture

Heat
Input
(LHV)

Heat
Input
(HHV)

Heat
Output

Btu/hr Btu/hr hrs lb % DB Btu Btu Btu% of max1

II 6
16-24%
of max

32,000-
48,000 43952 22.0% 9.15 94.2 22.70 613242 660225 402159

II 7
16-24%
of max

32,000-
48,000 48678 24.3% 8.60 93.6 22.05 612579 659512 418630

III 8
25-50%
of max

50,000-
100,000 80128 40.1% 5.07 93.8 21.71 615638 662805 405982

IV 2
Max
capacity N/A 184459 92.2% 2.30 96.1 22.07 628872 677053 424256

1 Percent of max based on manufacturer’s rated capacity of 200,000 BTU/hr

Table 1B - Data Summary Part B
T2 Min ET E E Eg/hr Eg/kg ηdel ηSLM

Category Run No Load % Capacity

Min Return
Water
Temp.

Total PM
Emissions

PM
Output
Based

PM Output
Based

PM
Rate

PM
Factor

Delivered
Efficiency

(HHV)

Stack Loss
Efficiency

(HHV)

°F g
lb/MMBtu

Out g/MJ g/hr g/kg % %

II 6 < 15% of max 113.5 55.3 0.30 0.13 6.0 1.6 60.9 71.5

II 7 16-24% of max 123.6 64.0 0.34 0.14 7.4 1.8 63.5 73.8

III 8 25-50% of max 123.2 52.8 0.29 0.12 10.4 1.5 61.3 73.6

IV 2 Max capacity 121.6 33.4 0.17 0.07 14.5 0.9 62.7 72.1
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Model: 200X
Heatmor
105 Industrial Park Ct. NE, P.O. Box 787
Warroad, MN  56763

OMNI-Test Laboratories, Inc.
Certification Test Report dated December 2014

Table 1C  Hang Tag Information

MANUFACTURER: Heatmor

MODEL NUMBER: 200X

8-HOUR OUTPUT RATING: Qout-8hr 54019 Btu/hr

8-HOUR AVERAGE
EFFICIENCY: ηavg-8hr 63.1% (Using higher heating

value)

67.9% (Using lower heating value)

ANNUAL EFFICIENCY RATING: ηavg 62.0% (Using higher heating
value)

66.7% (Using lower heating value)

PARTICLE EMISSIONS: Eavg 8.1 GRAMS/HR (average)

0.30 LBS/MILLION Btu OUTPUT

Table 2. Year Round Use Weighting

Category Weighting Factor
(Fi)

ηdel,i x
Fi

Eg/MJ,i x
Fi

Eg/kg,i x
Fi

Elb/MMBtu Out,i x
Fi

Eg/hr,i x
Fi

II 0.3375 20.6 0.04 0.52 0.10 2.00

II 0.3375 21.4 0.05 0.62 0.11 2.49

III 0.275 16.8 0.03 0.42 0.08 2.88
IV 0.05 3.1 0.00 0.05 0.01 0.73

Totals 1 62.0 0.13 1.6 0.30 8.1
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Model: 200X
Heatmor
105 Industrial Park Ct. NE, P.O. Box 787
Warroad, MN  56763

OMNI-Test Laboratories, Inc.
Certification Test Report dated December 2014

TEST RESULTS AND DISCUSSION

A total of eight test runs were performed on the 200X boiler.  Two test runs (tests 1 and 4) ended
due to equipment failure and are not included in this report. Another two test runs (tests 3 and 5)
ended due to ceased combustion prior to consumption of the full test load. Partial data from these
runs is included as evidence that two attempts were made to run the unit at 15% or less of
maximum capacity.

Four applicable test runs were conducted in the following categories based on the manufacturer’s
rated heat capacity: two in the 16-24% of capacity (category II); one in the 25-50% of capacity
(category III); and one at the manufacturer’s rated heat capacity (category IV). Emissions data
from these runs was used to calculate all reported average values.

Weighting Emissions (lb/mmbtu output)
Heating Season 0.29
Year-Round Use 0.30

The 200X furnace meets EPA’s WHH Program Phase II emissions level of 0.32 lbs/mmbtu heat
output.  The 200X furnace qualifies for year-round use.

The average Btu/hr for 8-hour burn time was measured to be 54019 Btu/hr.  The average
efficiency for 8-hour burn time was measured to be 63.1%.
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Example Calculations
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OMNI-Test Laboratories, Inc.

Equations and Sample Calculations – Wood-fired Hydronic Heater

Manufacturer:
Model:

Run:
Category:

Equations used to calculate the parameters listed below are described in this appendix.  Sample calculations

are provided for each equation.  The raw data and printout results from a sample run are also provided for

comparison to the sample calculations.

BR Dry burn rate, kg/hr

mn Total particulate matter collected, mg

Vm(std) Volume of gas sampled corrected to standard conditions, dscf

vs Average dilution tunnel gas velocity, ft/sec

Cs Particulate concentration, g/dscf

Qsd Dilution tunnel gas flow rate, dscf/min

E Particulate emission rate, lbs/hr

ET Total particulate emissions, grams

MCavg Average fuel load moisture content, %

PR Proportional rate variation, %

Qin Heat input, Btu

Qout Heat output, Btu

Heat output rate, Btu/hr

Eg/MJ Emission rate, g/MJ

Elb/MMBtu input Emission rate, lb/MMBtu input

Elb/MMBtu output Emission rate, lb/MMBtu output

Eg/kg Emission rate, g/kg

Eg/hr Emission rate, g/hr

Eg/hr 10,000 BTU Emission rate, g/hr 10,000 Btu

ηdel Delivered efficiency, %

Eavg, ηavg Weighted average emissions and efficiency, g/kg, %

Average Btu/hr for 8 hour burn time, Btu/hr

Heatmor
200X
6
I
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OMNI-Test Laboratories, Inc.

BR – Dry Burn Rate, kg/hr
Using EPA Method 28 equation 28-3:

Where,

BR = Dry burn rate, kg/hr

Wwd = Mass of wood burned (wet basis) during test run, lb

θ = Total time of test run, minutes

%Mw = Average moisture content of test fuel charge, wet basis percent

Sample Calculation:

Using the equation 28-2 for converting dry basis moisture to wet basis moisture,

%MW = 22.70 x 100

22.70 + 100

%MW = 18.50 %

Wwd = 94.2 lbs

Wwd = 94.2 x 0.4536 kg/lb

Wwd = 42.7 kg

BR = 60 x 42.7 100 - 18.50

BR = 3.81 kg/hr

x
549 100

100
%10060 wwd MW

BR 







100%
100%%




D

D
w M

MM
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OMNI-Test Laboratories, Inc.

mn – Total Particulate Matter Collected, mg
ASTM E2515 Equation (9)

Where:
mn = Total particulate matter collected, mg

mp = Particulate matter from probe, mg

mf = Particulate matter from filters, mg

mg = Particulate matter from filter seals, mg

Sample Calculation:

Using equation for Train 1:

mn = 0.5 + 12.6 + 1.1

mn = 14.2 mg

Using equation for Train 2:

mn = 0.7 + 9.0 + 3.1

mn = 12.8 mg

gfpn mmmm 
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OMNI-Test Laboratories, Inc.

Vm(std) – Volume of Gas Sampled Corrected to Dry Standard Conditions, dscf
ASTM E2515 equation (4), EPA Method 5 equation 5-1

Where:
K1 = 17.64 °R/in. Hg

Vm = Volume of gas sample measured at the dry gas meter, dcf

Y = Dry gas meter calibration factor, dimensionless

Pb = Barometric pressure at the testing site, in. Hg

∆H = Average pressure differential across the orifice meter, in. H2O

Tm = Absolute average dry gas meter temperature, °R

Sample Calculation:

Using equation for Train 1: ( 30.29 + 0.93 )

Vm(std) = 57.054 x 1.01 x 17.64 x 13.6

( 76.27 + 460 )

Vm(std) = 57.38 ft3

Using equation for Train 2: ( 30.29 + 1.22 )

Vm(std) = 54.987 x 1.01 x 17.64 x 13.6

( 75.89 + 460 )

Vm(std) = 55.65 ft3

Using equation for ambient train: ( 30.29 + 0.00 )

Vm(std) = 213.05 x 0.99 x 17.64 x 13.6

( 70.5 + 460 )

Vm(std) = 212.25 ft3

m

b

mstdm T

HP
KYVV

)
6.13

(
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OMNI-Test Laboratories, Inc.

vs – Dilution Tunnel Gas Velocity, ft/sec
ASTM E2515 equation (7), EPA Method 2 equations 2-6 and 2-7

Where:

vs = *Average dilution tunnel gas velocity, ft/sec

kp = Pitot tube constant:

Fp = **Adjustment factor for center of tunnel pitot tube placement:

vstrav/vscent = ΔPtrav/ΔPcent

vstrav = Dilution tunnel velocity calculated after the multi-point pitot traverse

vscent = Dilution tunnel velocity calculated after the multi-point pitot traverse at the center

ΔPtrav = (sqrt(ΔP))avg calculated after the multi-point pitot traverse

ΔPcent = sqrt(ΔP) measured at the center of the dilution tunnel during the multi-point pitot traverse

Cp = Standard pitot tube coefficient: 0.99, unitless

ΔP = Velocity pressure in the dilution tunnel, mm H2O

Pb = Barometric pressure at test site, in. Hg

Pg = Static pressure of tunnel, in. Hg

Ps = Absolute tunnel pressure, = Pb + Pg

Ms = ***Molecular weight of tunnel gas (wet); assume Md=29 lb/lb-mole (dry)

Bws = Moisture content of dilution tunnel gas, ratio; assume 2%

Ts = Dilution tunnel temperature, °R; (°R = °F + 460)

Sample calculation:

95.365 + 460 1/2

Vs = 1 x 85.49 x 0.99 x 0.142 x + -0.26

13.6
Vs = 9.62 ft/s

*The ASTM test standard mistakenly has the square root of the average delta p instead of

the average of the square root of delta p.  The current EPA Method 2 is also incorrect.  This

was verified by Mike Toney at EPA.

**FP is equal to 1 if the pitot tube is place at (sqrt(ΔP))avgtrav after the initial traverse data is collected.

**The ASTM test standard mistakenly identifies Ms as the dry molecular weight.  It should be

the wet molecular weight as indicated in EPA Method 2.

) x 28.7830.293

( )
(
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avgppPs MP
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OMNI-Test Laboratories, Inc.

Cs – Particulate Concentration, g/dscf
ASTM E2515 equation (10), EPA Method 5G equation 5G-2

Where:
K2 = Constant, 0.001 g/mg

Cs = Concentration of particulate matter in stack gas, dry basis, corrected

to standard conditions, g/dscf

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

Vm(std) = Volume of gas sampled corrected to dry standard conditions, dscf

Sample calculation:

For Train 1:

Cs = 0.001 x 14.2

57.38

Cs = 0.000247 g/dscf

For Train 2

Cs = 0.001 x 12.8

55.65

Cs = 0.000230 g/dscf

For Ambient Train

Cs = 0.001 x 0.6

212.25

Cs = 0.000003 g/dscf

)(
2

stdm

n
s V

mKC 
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OMNI-Test Laboratories, Inc.

Qsd – Average Dilution Tunnel Gas Flow Rate, dscf/hr
ASTM equation (2), EPA Method 2 equation 2-8

Where:
Qsd = Gas flow rate corrected to dry, standard conditions, dscf/hr

3600 = Conversion from seconds to hours (ASTM method uses 60 to convert in minutes)

Bws = Moisture content of dilution tunnel gas, ratio; assume 2%

vs = Average dilution tunnel gas velocity, ft/sec

A = Cross sectional area of dilution tunnel, ft2

Tstd = Standard absolute temperature, 528 °R

Ts(avg) = Average absolute dilution tunnel temperature, °R, (°R = °F + 460)

Pb = Barometric pressure at test site, in. Hg

Pg = Dilution tunnel static pressure, in. Hg

Ps = Absolute dilution tunnel gas pressure, in Hg, (Hg =  Pb + Pg)

Pstd = Standard absolute pressure, 29.92 in Hg

Sample calculation: -0.26

13.6

95.37 + 460

Qsd = 25617.41 dscf/hr

30.293 +
528

x
29.92

Qsd = 3600 x (1 - 0.02) x 9.62 x 0.785 x

std

s

avgs

std
swssd P

P
T

T
AvBQ 

)(

)1(3600
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OMNI-Test Laboratories, Inc.

E, ET  – Particulate Emissions
ASTM E2515 equation (12) section, Test Method 28 WHH section 13.2

Where:
ET = Particulate emissions, g

Cs = Concentration of particulate matter in the stack, g/dscf

Cr = Concentration of ambient particulate matter, g/dscf

Qstd = Average dilution tunnel gas flow rate, dscf/hr

θ = Total time of test run, minutes

Sample calculation:

For Train 1

ET = ( 0.000247 - 0.000003 ) x 25617.41 x 549 /60

ET = 57.35 g

For Train 2

ET = ( 0.000230 - 0.000003 ) x 25617.4 x 549 /60

ET = 53.25 g

Average

E = 55.30 g

Total emission values shall not differ by more than 7.5% from the total average emissions

7.5% of the average = 4.15

Train 1 difference = 2.05

Train 2 difference = 2.05

   stdrsT QccE
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OMNI-Test Laboratories, Inc.

MCavg – Average Fuel Load Moisture Content, %
Test Method 28 WHH section 13.3

Where:
Wi = Weight of individual fuel pieces, lbs

MCi = Average moisture of individual fuel pieces, % dry

Wsp = Weight of spacers, lbs (Total fuel weight - Total weight of individual pieces)

MCsp = Average moisture of spacers, 10% dry

Sample calculation:

MCavg = ( 6.4 x 25.3 + 6.4 x 24.2 + 6.2 x 22.4 +

6.6 x 24.8 + 6.5 x 22.0 + 6.7 x 24.0 +

8.1 x 23.5 + 7.4 x 22.1 + 8.1 x 22.6 +

. . . + ( 94.2 - 88.8 ) x 10) / 94.2

MCavg = 22.7 %

     fuelspspiiavg WMCWMCWMC  
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OMNI-Test Laboratories, Inc.

PR - Proportional Rate Variation
ASTM E2515 equation (13), EPA Method 5G equation 5G-5

Where:

θ = Time of test, min

θi = Time of interval, 1 min

Vmi = Volume of gas sample measured by the dry gas meter during the “ith”

time interval, dscf

Vm = Volume of gas sample as measured by dry gas meter, dscf

Vsi = Average gas velocity in the dilution tunnel during the "ith" time interval, m/sec

Vs = Average gas velocity in the dilution tunnel, m/sec

Tmi = Average dry gas meter temperature during the "ith" time interval, oR

Tm = Average dry gas meter temperature, oR

Tsi = Average gas temperature in the dilution tunnel during the "ith" time interval, oR

Ts = Average gas temperature in the dilution tunnel, oR

Sample calculation (for the first 10 minute interval of Train 1):

549 x 0.105 x 9.615 x ( 76.27 + 460 ) x ( 152.0 + 460 ) x 100

1 x 57.05 x 10.09 x ( 75.00 + 460 ) x ( 95.4 + 460 )

PR = 106.2 %

( )PR =

100











smisimi

simsmi

TTVV
TTVV
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OMNI-Test Laboratories, Inc.

Qin – Heat Input, Btu
Test Method 28 WHH section 13.4

Where:
Wfuel = Fuel charge weight, lbs

MC = Moisture content, %

HHV = Higher heating value, 8600 Btu/lb

LHV = Lower heating value, 7988 Btu/lb

Sample calculation:

For the Higher heating value

Qin = ( 94.2 / ( 1 + ( 22.7 /100))) x 8600

Qin = Btu

For the Lower heating value

Qin = ( 94.2 / ( 1 + ( 22.7 /100))) x 7988

Qin = Btu

660225

613242

HVMCWQ fuelin  )))100/(1/((
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OMNI-Test Laboratories, Inc.

Qout – Heat Output, Btu
Test Method 28 WHH section 13.5.1

Where:

Cp = *Heat capacity of water, Btu/lb-°F

Csteel = Heat capacity of steel, 0.1 Btu/lb-°F

∆T = Load Side thermopile reading, °F

M = Mass flow rate of water, lb/min

t = Elapsed time, 1 min

Wapp = Weight of appliance, lbs

Wwater = Weight of water, lbs

TFavg = Final average temperature of appliance and water, °F

TIavg = Initial average temperature of appliance and water, °F

Tavg = Average temperature of water in the load side, °F

T3i = Load inlet temperature at interval i, °F

Vf = Volumetric flow rate of water, gal/min

σ = Density of water, lb/gal

Sample calculation, For the first 1 minute period: :

Cp = 1.0014 + ( -0.000003485 x 69.05 )

Cp = 1.001 Btu/lboF

σ = (62.56+(-0.0003413 x 69.05 ) + (-0.00006225 x 69.1
2 )) x 0.1337

σ = 8.32

= 1.001 x 67.74 x 1.30  x 8.32 x 1

= 734 Btu

= 380063 Btu

Qout = 380063 + ( 2752 x 0.1 + 1.001 x 2568 ) x ( 140.38 - 137.18 )

Qout = 389171 Btu

)()()( avgavgwaterPsteelapppout TITFWCCWtMTCQ  
 fVM

1337.0))00006225.0()0003413.0(56.62( 2
33  ii TT

)000003485.0(0014.1 3 iP TC 

  )( tMTC p

  )( tMTC p

  )( tMTC p

Document Control No. P-SSAH-0011, Effective Date: 11/8/2012 Page 12 of 17 200X OWHH Spreadsheet for report
6-13 of 6-18



OMNI-Test Laboratories, Inc.

Heat Output Rate, Btu/hr
Test Method 28 WHH section 13.5.2

Sample calculation:

Heat output rate = 389170.9 / ( 549 / 60)

Heat output rate = 42532 Btu/hr

durationtestQrateoutputHeat out /
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OMNI-Test Laboratories, Inc.

Emission Rates, g/MJ, lb/MMBTU, g/kg, g/hr
Test Method 28 WHH section 13.5.3

Sample calculation:

Eg/MJ = 55.30 / ( 389171 x 0.001055 )

Eg/MJ = 0.135 g/MJ

Using higher heat value

Elb/MMBtu input = ( 55.30 / 453.59)/( x 10-6)

Elb/MMBtu input = 0.185 lb/MMBtu input

Using lower heat value

Elb/MMBtu input = ( 55.30 / 453.59)/( x 10-6)

Elb/MMBtu input = 0.199 lb/MMBtu input

Elb/MMBtu output = ( 55.30 / 453.59)/( x 10-6)

Elb/MMBtu output = 0.303 lb/MMBtu output

Eg/kg = 55.30 /(( 94.2 x 0.4536) / (1 + 22.7 /100))

Eg/kg = 1.588 g/kg

Eg/hr = 55.30 / ( 549 / 60)

Eg/hr = 6.043 g/hr

Eg/hr 10,000 Btu = 55.30

(( 549 / 60) x ( /10,000))

Eg/hr 10,000 Btu = 0.15 g/hr 10,000 Btu

660225

613242

402159

402159

)001055.0/(/  outTMJg QEE

)10/()59.453/( 6
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OMNI-Test Laboratories, Inc.

ηdel – Delivered Efficiency, %
Test Method 28 WHH section 13.5.4

Sample calculation:

ηdel = ( 402159 / 660225 ) x 100

ηdel = 60.91 %

ηdelLHV = ( 402159 / 613242 ) x 100

ηdelLHV = 65.58 %

100)/(  inoutdel QQ

100)/(  inLHVoutdelLHV QQ
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OMNI-Test Laboratories, Inc.

Eavg, ηavg – Weighted Average Emissions and Efficiency, g/kg, %
Test Method 28 WHH section 13.6.1

Sample calculation for emissions (g/kg) seasonal use and lower heating value:

Eavg= 1.59 x 0.175 + 1.84 x 0.275 + 1.51 x 0.450 + 0.94 x 0.100

Eavg= 1.6 g/kg

Sample calculation for efficiency year round use and high heating value:

ηavg= 60.91 x 0.437 + 63.48 x 0.238 + 61.25 x 0.275 + 62.66 x 0.050

ηavg= 61.7 %

  iiavg FEE

  iiavg F
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OMNI-Test Laboratories, Inc.

Average Btu/hr for 8 Hour Burn Time, Btu/hr
Test Method 28 WHH section 13.7.2

Where:

Y1 = Test duration just above 8 hours

Y2 = Test duration just below 8 hours

X1 = Actual load for duration Y1

X2 = Actual load for duration Y2

Sample calculation:

Btu/hr = 48678 + {(8 - 8.6 ) x [( 80128 - 48678 ) / ( 5.06667 - 8.6 )]}

Btu/hr = 54019 for 8 hour burn time

)]}12/()12[()18{(1 YYXXYX
hr

Btu
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