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CO2/Mass burned per 10 sec

20.0

N
P O ®
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Time [Minutes]

lgnition —Add fuel Cooking —High —End —C02~7 =) Fuel burned, AR
5 20,000
Fuel added Fuelﬂdded
Fuelladded 18,000
- - n h 16,000
The ratio of undiluted CO,
14,000
to the mass burned per /--""'"
- 12,000
10 seconds T
i F 10,000
|
6,000
Coke burning r VJ
. - LL /U /'V 4,000
. Y o 2,000
Devolatilisation Devolatilisation
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Mass of Fuel Burned, g
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Emission Factors

Orange Section
Gas, ppmv CO2(EF) SO2(EF) NO(EF) NO2(EF) CO(EFR) HZ2(EF) H2S(EF) Combustion H20 H20 Oxygen
Burnable oxidised element mole mass 44 54 30 46 26 1 34 18 18 1
Bumable element mole mass 12 32 14 14 12 1 1 1 18 1
¥ Burnable element mole mass 628 628 628 628 628 628 628
¥ EF values, All Sections 65,451,754 63,773 31,821 31,823 509,940 - -
Mass units, burned elements detected in each gas 785,421,051 2,040,738 445 493 445 516 6,119,281 - - 19,257,814 56,803 422 303,741,12¢€
Fuel moisture, Oxygen and Hydrogen in raw fuel 32.34%
Mass of fuel burned, g missing from the scale 1,566.89
All C+5+N in mass units 794 472 079
Estimated total emissions in mass units inclH + O 1,174,274 441
Total Carbon mass units 791,540,331
Percent of carbon mass that is CO 0.77%
Percent of carbon mass that is CO2 99.23%
CO/ICO2 ratio 0.78%
IMass of original elements, g 1,048 27 06 086 8 - - 26 76 405
% of original element mass in the detected gases 66.69% 017% 0.04% 0.04% 0.52% 0.00% 0.00% 1.64% 4 8% 25.87°
Combustion products emitted, g 3,843 54 1.3 20 18 - - 231 76 | - 405.2
0.40 |CO g/MJ firepower
Mass to be emitted 411918 grams if perfectly burned
Actual mass 3,7/70.88 combustion was inhomogeneous
$% & $%'(,$ ,)(*+ #
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Event Stove Power Water Pot CO emitted
Occurs on per section Standard during this
Line Number: Kilowatts Pot 1 Eff % portion, g
Add fuel 8 8.5 0.0% 459
Banking 275 | Minutes of burn 44
Low 275 5.6 0.0% o966
Add fuel 1,733 | Minutes of burn 243
Cooking 1,733 41 3.7% 16.2
High 2014 | Minutes of burn 47
High 2,014 46 0.0% 10.3
End 2 350 | Minutes of burn o6
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Fuel O = a
FuelH=1D

H.OO=c¢
H,OH=d
Fixed ratio a/b
Fixed ratio c/d
> O a+c

>H b+d
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8.22
47.34

2.98

2.96

0.17
0.50
11.20
23.30



| "H#

Burn in air, no EA
Undiluted

Undiluted moles of
gases after burning

Added combustion air
containing O5, N5, Ar

Total Moles of
Combustion

Total % of Wet
Combustion Gases

and CO2 Gases

60.77 0.1311 | 50.90 | 17.49

22.87 -
4.75 27.62  HS%&
0.06 0.06 0.02
0.67 0.67 0.19
3.0604 3.0604 0.88
255.B4 255 B4 F73.48
89.12 moles of gas | 259.04 moles gas+air 348.16 100 %

Carbon
Oxygen
Hydrogen

Sulfur

Nitrogen in Fuel

Argon from Air
N, from Air
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De-Combustion

Delete Air
Split H2
Moles of Remove air: CD; Split Fuel H from Estimated ARAF
elements NAr+O, Mol H,0, Mol g Ultimate
Entrained with air Elements Elements Analysis % mass
0.1357 62.901 62.901 75.548 75.55
71.3027 11.19897 |s—> 8.2205 13.152 13.15
53.29593 e( 47.339 4.772 4.77
Water 05> | N\ ™ 2.979 5.366 5.37
Water H >> * 5957
0.060 0.060 0.194 0.19
0.692 0.692 0.969 0.97
3.1675
264.80
71.44 moles 128.15 moles 128.15 moles 100.00 100.00
Mass %0

Carbon
Oxygen
Hydrogen
Moisture from Fuel i

Sulfur

Nitrogen in Fuel

Argon from Air
N, from Air




Estimated ARAF
Ultimate
Analysis % mass

Carbon

Oxygen

Hydrogen

Moisture from Fuel

Sulfur

Nitrogen in Fuel
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Addfuel =——Low Cooking ===High e===End =3} Fuelburned, AR =—PM2.5mg »PM25, g

18,000 50
°
£ 16,500 e
=

15,000
f 40
::_’ 13,500 Emissions per MJ delivered into the home
5 12,000 Emissions per Met Megaldoule [Radiart Heating Orlu) 35
] PMZ.5 =0.033 mgperMetMJinthe home 30
m 10,500 :
s ] Co 0.85 gperMetMJinthe home 7.96 ke
- 9,000 Eff heating 88.87 athighpower A\ 25
c
© 7,500 /5 20
21 6,000
~ TR 15
5 4,500
£ 10
s 3,000
o 5
S 1,500
= - 0.65

D I T ) ) = ) ) ) ) ) ) 1 ) ) ) ) 1 ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) 1 ) ) ) ) ) ) ) T T D
S ERFSFRERRFREESRRSFERSERESSRSERERERES2SSRSEERE88828
Time [Minutes]

(g)

Mass of PM/m”3 (mg) and

B.J4.0

The PM, ; emission rate is -0.5 milligrams per kg burned during the test period of 345 minutes.
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