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FUEL MJ/KG BTU/LB KJ/MOLE

1 HYDROGEN 141.8 61000 286.0

2 METHAN 55.5 23900 890.0

3 BENZEN 52.8 22800 3270.0

4 ETHANE 51.9 22400 1560.0

5 PROPANE 50.3 21700 2220.0

6 ACETYLENE 49.9 21500 1300.0

7 BUTANE 49.5 20900 2800.0

8 GASOLINE 47.3 20400 ------

9 PARAFFIN 46.0 19900 16300.0

10 DIESEL 44.8 19300 ------

11 PROPANOL 33.6 14500 2020.0

12 CARBON 32.8 14100 393.5

13 HEXAMINE 30.0 12900 4200.0

14 ETHANOL 29.7 12800 1300.0

15 METHANOL 22.7 9800 726.0

16 COAL 15-27 8000-14000 ------

17 WOOD 15.0 6500 ------

1Btu/lb = 2.326 J/Gr  = 0.002326 MJ/Kg

Btu/lb = 24.15 * Btu / ft3 ��/'9N�����
�

1�W1 4
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400 kg (876 lb) Coal 

230 kg (508 lb) Oil 

170 kg (337 lb) or 255 m
3 Natural gas 
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OHYCOXOYXHC yx 222 2/)4/( +→++��

dioxidecarbonwaterHeatoxygenfuel ++→+��

NitrogendioxidecarbonwaterHeatAirfuel +++→+��
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*���4� 3�G��$�%�� ��� S7� M)�C�� 1�  ) 4���F %	'H� �'0���5�<9,���F %	'H� "�60

�Z'#��� ����� W�j�� S�	./��  )7� ����
 ��Z'#��� J)� ��
�����$�%�C3H8a�����

S�H1�H�c���#��+���)��8
	���S�	����2��

OHCOOHC 22283 435 +→+ 



 

 
5 
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� %	'H��)/( molkcalH∆  %	'H���
C-C 83 
C=O 192 
C-H 98 
O=O 119 
O-H 110 
C=C 146 

C≡C 200 
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molKJmolkcalH /2045/487
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Heat value (Gross)- Heat value (Net)= Hw (id) – Hw (l)  

[7�S *�
����W7�- )���U@��%7�l Hw (id) - Hw (l)��
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GROSS HEATING  VALUE Gr/Mole

COMPONENT Btu/ft3 Btu/lb K J/mole MW SLOP

1 N2 0 0 0 28.01 -28.3 0.6163

2 CO2 0 0 0 44.01 -48.0 0.1008

3 C1 1010 23891 892 16.04 -16.4 0.7346

4 C2 1770 22333 1562 30.07 26.9 0.9244

5 C3 2516 21653 2220 44.10 46.4 0.9436

6 I C4 3252 21232 2870 58.12 358.2 0.8220

7 N C4 3262 21300 2879 58.12 155.8 0.8620

8 I C5 4001 21043 3531 72.15 713.4 0.6893

9 N C5 4009 21085 3535 72.15 685.6 0.6726

10 C6 4756 20943 4198 86.18 739.9 0.1658

11 C7 5503 20839 4857 100.20 ~ 0.1 scatered

12 C8 6249 20759 5515 114.23 ~ 0.1 scatered

13 C 1 + ------ ------ ------ ------ 28.9 0.5747

14 C 2 + ------ ------ ------ ------ 15.0 0.9697

15 C 3 + ------ ------ ------ ------ 30.2 0.8953

16 C 4 + ------ ------ ------ ------ 81.2 0.7969

17 C 5 + ------ ------ ------ ------ 210.1 0.4178

18 C6+ ------ ------ ------ ------ 94.4 0.0129

19 MW ------ ------ ------ ------ 67.3 0.8219

20 DENSITY ------ ------ ------ ------ 1594 0.8222

4�W1 4

 .*�����*����
�3�G���&�69+F�=�!%���� *���0/8������G��� )���������������
� !���
��7���F
�#�����

2
R

2
R
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Regression Statistics

ANOVA Multiple R 0.999933

df SS MS F Significance F R Square 0.999867

Regression 12 420822.4 35068.54 10627.01 7.89E-29 Adjusted R Square0.940957

Residual 17 56.09904 3.299944 Standard Error1.816575

Total 29 420878.5 Observations 29

CoefficientsStandard Error t Stat P-value Lower 95%Upper 95%Lower 95.0%Upper 95.0%

Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A

N2 0.136912 0.234309 0.584322 0.566678 -0.357437 0.631261 -0.357437 0.631261

C1 10.07868 0.022069 456.6874 3.35E-36 10.03212 10.12525 10.03212 10.12525

CO2 0.71588 0.680483 1.052018 0.307516 -0.719815 2.151575 -0.719815 2.151575

C2 17.37705 0.344128 50.49592 5.76E-20 16.651 18.1031 16.651 18.1031

C3 27.1273 1.433268 18.92689 7.36E-13 24.10337 30.15124 24.10337 30.15124

IC4 39.87189 16.61045 2.400409 0.028103 4.826846 74.91693 4.826846 74.91693

NC4 24.06617 10.63006 2.263972 0.036945 1.638665 46.49368 1.638665 46.49368

IC5 0.051818 1.087209 0.047662 0.962541 -2.241995 2.345631 -2.241995 2.345631

NC5 91.17527 21.81986 4.178546 0.00063 45.13933 137.2112 45.13933 137.2112

C6 10.10734 32.8212 0.307952 0.76186 -59.13943 79.35411 -59.13943 79.35411

C7 63.80901 39.14566 1.630041 0.12148 -18.78123 146.3993 -18.78123 146.3993

C8 67.28283 28.09414 2.394906 0.028418 8.0093 126.5564 8.0093 126.5564

 Ci  Ai

5W1 4

 Ci  = tP4��F��@	�� �
�

 Ai  =��
������
���9
�Y��W	��?�
��tP4��F�Z)�R  

�
=

=∆

n

i

ii ACH
1
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 %	*2��
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������
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��� S���� ����KJ/mol�fBA�8�9'#��� ���!�� 
���@1��
��

�S�H1�H��';%����"'&.
KJ/mol�AAAe�W���%�S��.H� �)�1�KJ/mol�kvkv���
��

�
������.')�H���
����2�
���	*���
�#��'!�� �
����� )���S����L)�P?��8
	��
�

�
� !���#�?�)� F�	��LF�#�������
������
�2��

ki�L)�P?��P'%���
������
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  COMPONENT UNIT 1 2 3 4 5 6 7 8 9 10 

1 H2S vol% 0.0006 0.0006 0.0006 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

3 N2 mol% 0.20 1.70 2.20 4.10 8.60 3.50 1.70 3.50 5.60 0.30 

4 C1 mol% 77.10 95.10 87.30 88.10 87.20 86.70 95.00 87.00 88.20 63.30 

5 CO2 mol% 0.30 0.60 0.20 1.80 1.80 1.40 0.70 1.60 0.20 0.40 

6 C2 mol% 13.50 1.60 5.80 3.60 1.40 5.50 1.60 5.20 3.40 17.70 

7 C3 mol% 5.85 0.44 2.73 1.11 0.38 1.95 0.40 1.70 1.35 12.01 

8 IC4 mol% 0.68 0.12 0.41 0.28 0.12 0.37 0.11 0.31 0.31 1.61 

9 NC4 mol% 1.48 0.17 0.83 0.38 0.15 0.56 0.18 0.46 0.43 3.43 

10 IC5 mol% 0.34 0.07 0.20 0.17 0.07 0.01 0.08 0.12 0.13 0.59 

11 NC5 mol% 0.33 0.09 0.20 0.12 0.05 0.01 0.11 0.08 0.10 0.52 

12 C6 mol% 0.15 0.07 0.09 0.16 0.06 0.00 0.08 0.03 0.09 0.13 

13 C7 mol% 0.06 0.03 0.03 0.11 0.04 0.00 0.03 0.00 0.11 0.01 

14 C8 mol% 0.01 0.01 0.01 0.07 0.04 0.00 0.01 0.00 0.07 0.00 

17 C 1 + mol% 99.50 97.70 97.60 97.10 89.60 95.10 97.60 94.90 94.20 99.30 

19 C 3  + mol% 8.90 1.00 4.50 2.40 0.91 2.90 1.00 2.70 2.59 18.30 

18 C 2 + mol% 22.40 2.60 10.30 6.00 2.40 8.40 2.60 7.90 6.00 36.00 

19 C 4 + mol% 3.05 0.56 1.77 1.29 0.62 0.95 0.60 1.00 1.25 6.29 

20 C 5 + mol% 0.89 0.27 0.53 0.63 0.35 0.02 0.31 0.23 0.51 1.25 

20 C 6 + mol% 0.22 0.11 0.13 0.34 0.14 0.00 0.12 0.03 0.27 0.24 

15 T c 50.00 44.00 42.00 43.00 42.00 20.00 36.00 14.00 56.00 41.00 

16 P bar-g 31.7 54.4 47.6 82 114 87.20 51.7 60.00 74 24.80 

21 MW gr/mole 21.12 17.05 18.78 18.53 18.22 18.57 17.09 18.57 18.26 24.88 

22 DENSITY  gr/m3 0.893 0.721 0.794 0.784 0.771 0.786 0.723 0.786 0.772 1.052 

23 HEATING VALUE GROSS Btu/ ft3 1269.5 1018.9 1113.1 1028.3 937.4 1050.8 1018.3 1045.6 1029.2 1466.7 

24 HEATING VALUE NET Btu/ft3 1151.8 918.2 1006.4 928.4 845.1 949.1 917.9 944.3 929.2 1335.8 

24                         

��
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11 12 13 14 15 16 17 18 19 20 

<0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

11.10 0.20 6.70 4.00 0.10 4.40 5.40 0.20 0.50 0.10 

84.70 81.00 85.30 87.70 85.50 88.60 87.00 85.30 83.40 89.60 

<0.1 1.30 <0.1 1.50 0.60 1.40 0.70 0.30 0.10 0.60 

1.60 9.30 5.30 4.80 10.00 4.40 3.60 9.10 10.90 6.20 

1.00 4.23 1.78 1.14 2.88 0.75 1.44 3.41 3.66 2.32 

0.25 0.79 0.27 0.26 0.28 0.14 0.35 0.39 0.33 0.33 

0.48 1.73 0.43 0.33 0.46 0.19 0.51 0.74 0.70 0.56 

0.20 0.46 0.10 0.13 0.08 0.06 0.22 0.18 0.15 0.13 

0.20 0.55 0.08 0.09 0.08 0.04 0.17 0.18 0.16 0.12 

0.16 0.28 0.04 0.05 0.02 0.02 0.15 0.11 0.08 0.04 

0.14 0.11 0.00 0.00 0.00 0.00 0.17 0.06 0.02 0.00 

0.17 0.03 0.00 0.00 0.00 0.00 0.18 0.03 0.00 0.00 

88.90 98.50 93.30 94.50 99.30 94.20 93.90 99.50 99.40 99.30 

2.60 8.18 2.70 2.00 3.80 1.20 3.19 5.10 5.10 3.50 

4.20 17.50 8.00 6.80 13.80 5.60 6.90 14.20 16.00 9.70 

1.60 3.97 0.92 0.86 0.92 0.45 1.86 1.69 1.44 1.18 

0.87 1.45 0.22 0.27 0.18 0.12 1.00 0.56 0.41 0.29 

0.47 0.42 0.04 0.05 0.02 0.02 0.50 0.20 0.10 0.04 

40.00 43.90 20.00 25.00 25.00 21.00 67.80 28.90 22.00 15.60 

50.3 9.7 23.80 44.00 20.00 44.00 75.8 37.9 23.40 37.90 

18.74 20.85 18.51 18.34 18.85 18 18.8 19.2 19.36 18.29 

0.792 0.882 0.783 0.776 0.797 0.761 0.795 0.812 0.819 0.773 

968.8 1228 1029.7 1027.4 1141.8 1005 1048.8 1166.4 1175.3 1111.4 

874.6 1114 930 927.5 1032.7 906.6 947.5 1055.5 1063.9 1004.3 
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21 22 23 24 25 26 27 28 29 

<0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

0.20 0.50 5.30 0.30 0.20 0.10 5.50 5.70 3.90 

73.70 72.80 84.10 83.70 84.70 85.30 88.00 88.20 88.00 

0.10 1.00 3.80 0.30 0.50 0.10 0.10 0.40 0.80 

13.70 15.80 4.00 9.70 9.20 9.10 3.90 3.80 5.20 

7.52 6.68 1.29 3.93 3.50 3.90 1.50 1.06 1.19 

1.04 0.75 0.34 0.50 0.44 0.39 0.36 0.25 0.29 

2.38 1.66 0.44 1.02 0.87 0.65 0.37 0.36 0.47 

0.55 0.34 0.18 0.21 0.22 0.09 3.13 0.12 0.10 

0.54 0.30 0.13 0.21 0.22 0.07 0.09 0.07 0.05 

0.21 0.12 0.17 0.11 0.11 0.00 0.05 0.04 0.00 

0.05 0.02 0.13 0.02 0.04 0.00 0.00 0.00 0.00 

0.01 0.01 0.09 0.00 0.00 0.00 0.00 0.00 0.00 

99.70 98.50 90.90 99.40 99.30 99.80 94.40 93.90 95.30 

12.30 9.88 2.77 6.00 5.40 5.10 5.50 1.90 2.10 

26.00 25.70 6.80 15.70 14.60 14.50 6.40 5.70 7.30 

4.78 3.22 1.51 2.07 1.90 1.50 1.00 0.84 0.91 

1.36 0.81 0.73 0.55 0.59 0.46 0.27 0.23 0.15 

0.27 0.15 0.39 0.13 0.15 0.00 0.05 0.04 0.00 

49.00 25.00 45.00 46.00 40.60 52.00 52.00 37.00 39.00 

10.3 23.4 84 27.20 34.50 45.60 73.90 55.00 63.00 

22.37 21.95 19.44 19.59 19.38 19.02 18.16 18.06 18.2 

0.946 0.928 0.822 0.829 0.82 0.805 0.768 0.764 0.77 

1341.1 1291.3 1006.6 1185.7 1171.1 1163.6 1028.2 1011.8 1039.2 

1218.5 1172.4 909.3 1073.6 1059.9 1052.8 928.2 913.1 938.2 
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