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Abstract: Targeting on the different gas utilization fields promulgated in the “Natural Gas Utilization Policy” by
National Development and Reform Commission of China, this paper measured the emission reduction effects of
replacing current fuels with equivalent calorific value of natural gas, and based on these measurements, re-ranked the
priority of different gas utilization fields. The results show that: the air pollution abatement effects of natural gas
heating ranks at the top level among all different utilization fields. This paper also calculated the scale of air pollutant
abatement effect by replacing coal with natural gas for central heating in 15major heating cities of China in 2010, and
proved that significant emission reduction effects on CO, (21.91 million tons), particulate material (7.34 million tons),
SO, (402.1 thousand tons) and NOx (225.6 thousand tons) can be achieved by converting fuel from coal to natural gas
in central heating in cities of China.
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Table 1 Emission factors of pollutants with current fuel in different utilization fields

KRR U ARIE R H IR IR Al S0,  NO, CcOo CO, Wik

R RIS R WA AW kg/t  208* 451 8.73  3166.29 0.07

RIRTBRE B JRIEE kg/t  16S*  3.62 2270  2026.40 5.68

CNG ARZEBARARME(EZ) YA g/km  0.01 0.15 2.30 325.00 0.02

ONG Vit CNG VARSI 4 (H =) S ghkm 010 050  0.64 238.20 0.08

CNG VA ARV 4= (1 1Y) bl gkm  0.01 0.08 1.00 322.30 0.02

CNG VARSI 4= (H ) Sl gkm 010 025 0.50 238.20 0.08
o3 A AN REUR S3 AT RV AR AR kg SRS kgt  16S*  9.08 136 202640  286.20
RARASE g RN UE ORI AR b ik SRS kgt  16S*  9.08 136 202640  286.20
RAR A WK O3 ) AR AR A b (i SR kgt  16S*  9.08 136 202640  286.20
RIRUR AR R BRI R T JRI kg/t  16S* 827 023 202640  238.50

T S* IR TR R WA I U SRR R IR A A T U AR 2 AR EGB11174-1997 GRALATI ) A A R B
EAKT343mg/m’ - STHAFBALT I IS 54 0.014% MRURE I At S SR T80 JE B At 43 e, LR B B A DA 7= X

T S X HL R A i 1961 M g #4338 4
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Table 2 Emission factors of pollutants with natural gas in different utilization fields

KRR U AEUE I H LA SO, NO, CO CO, R4
A RARSARIA A R kg/loﬁmf 28%* 10000 2755 2184029 121.8
R RE R R kg/10°m® 28* 10000 2755 2184029 121.8
CNG AZEFRAMTEE =) g/km 0 0.02 0.37 198.50 0
o CNG BB (H =) g/km 0 0.02 0.37 198.50 0
CNG 5% Y o
CNG BT 4= (1H ) g/km 0 0.02 0.37 198.50 0
CNG PB4 (H Y) g/km 0 0.02 0.37 198.50 0
D I3 A U AR kg kg/10°m’ 630 3400.46 6.30 2184029 286.2
RARAER I RRUED SRS R e kg/10°m’ 630 545.04 6.30 2184029 286.2
RN ) SRR A A ki kg/10°m’ 630 1843.24 6.30 2184029 302
R R HL RAR R AR R kg/10°m’ 630 2455 0 2184029 238.5

T * SRR TBCRIHER 4 &5 it 2847 ymg/m’
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Table 3 Heating values of different forms of energy

fig R P HAE
JR (kI /kg) 20908
WA A (kI /kg) 50179
Y (kI/kg) 43070
L5 (kJ/kg) 42652
I HI AR (k)/m®) 38931
BRI (ZREREFETH SN (GB/T 2589-2008)
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Table 4  Emission reduction factors of air pollutants from fuel replacement of per million calories heating value of
natural gas (kg/10%kcal)
RARSR Ak RedR I H SO, NO, CcOo CO;, WKL) (PM)
HegE A FAR BRI R 0.03 —0.18: 1.44 396.03 0

RN RE B 3.18 -0.35 4.24 170.69 1.12
CNG BRI E(H =) 0.01 0.13 1.91 124.97 0.02
ONG Vit CNG BB (H =) 0.12 0.57 0.38 82.26 0.09
CNG 4B 4= (1H ) 0.01 0.06 0.62 122.29 0.02
CNG PB4 (H Y) 0.12 0.27 0.22 82.26 0.09
I3 A 3 REIR I3 A TR AR kg 3.13 1.45 0.27 170.69 57.21
RRUEE L RER I P B A PR ki 3.13 1.76 0.27 170.69 57.21
RIR T BRI g3 P SRR T B AR A T ki 3.13 1.62 0.27 170.69 57.21
RIR R KRR AR R b 3.13 1.39 0.05 170.69 47.67
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Table 5  Ranks of different natural gas utilization fields by effectiveness of air pollutant reductions

o 1 [ AT Bl o e f FrUE AR R EL LA HE
SR TR SO, NO, CO CO, PikimeMm)  HEHEE Hev
VA RN A AT -0.96 -1.06 0.36 2.59 -0.78 0.16 6
KRR RE B g 0.97 -1.27 2.52 0.05 -0.74 1.53 5

CNG VHEB AR (H =) -0.98 -0.68 0.73 -0.46 -0.78 -2.17 7

ONG Vit CNG VAR A (H =) -0.91 -0.13 -0.45 -0.95 -0.78 -3.22 8
CNG VAT 4= (1 ) -0.98 -0.76 -0.27 -0.49 -0.78 -3.28 9

CNG VARSI 4= (H ) -0.91 -0.50 -0.58 -0.95 -0.78 -3.71 10

o3 A AN REUR o3 A AR AR A kg 0.94 0.97 -0.54 0.05 1.24 2.67 3
RARAER I R TR U AR it 0.94 1.35 -0.54 0.05 1.24 3.05 1
RV TGBCRIE 4 7 SRR AL AR A rh ki 0.94 1.18 -0.54 0.05 1.24 2.88 2
RIRTUR RIRTUR B RIRBER T 0.94 0.90 -0.71 0.05 0.90 2.08 4
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Table 6 Energy consumption of buildings for central

heating in 15 major cities in 2010

RO = 511K/ < O, fﬂﬁﬂ% ) et
kg SR B RIE WARbR(kg HERIIAL (ERAERE
W T W) ARUMEEE (x10°m?) (x10%keal)
(W/m”) 2
/m”)

Jexe 20.6 120 8.90 46715 29424201
K& 21.7 167 13.19 12166 11234004
I IR 21.9 182 14.51 13058 13261278
MRS 213 172 13.34 6469 6038722
Grg 20.2 120 8.82 6283 3880606
=oi 20.8 151 11.43 4212 3370445
Al 21.2 151 11.65 22500 18352498
KT 20.3 120 8.87 8031 4984789
KR 20.8 151 11.43 7483 5988470
R 20.5 120 8.95 24034 15064719
BERF 218 182 14.44 8723 8818478
[liiE2S 20.2 120 8.82 5994 3701800

[N 20.9 182 13.85 34 33050
RN 21.0 152 11.62 3452 2807833
FEM 20.0 120 8.74 2261 1382403
FE+HEHAEFE = qo bR SRR X 10 2T J7 keal ARAESE

HH K 7000keal/kg

MR T R AR (2011) A E]
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M 7 T DA H AR B ] 15 AN S BERE Ik 1T
11,2010 4 1 SR R SRR AR A v (kg
LT LU D> CO, HEBCER: 2190.71 J7 t BRI 41(PM)
HEE 734.24 75t SO, HECE 40.21 J7 t. NO,
HE 22.56 7t CO HEiliE 3.49 7 t, 38 B3k T
R RAR AR AL PR ST CO,y MR
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L ILEE,CO, IRHE R FTIA R 502.24 7 ¢ ki 4
(PM)JEHEE AT IA 3 168.33 J7 t,SO, i Bl ik )
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Table 7  Air pollutant reductions from replacement of coal

with natural gas for central heating in 15 major cities in

2010 (10* tons)
At SOk NOJE  COW  COx ik Bikid(PM)
T HEE Hi i it Pl
Jbxt 9.22 5.17 0.80 502.24 168.33
K& 3.52 1.97 0.30 191.75 64.27
R 415 233 0.36 226.36 75.87
MERNERE 189 1.06 0.16 103.08 34.55
el 1.22 0.68 0.11 66.24 22.20
22 M 1.06 0.59 0.09 57.53 19.28
PRBH 5.75 323 0.50 313.26 104.99
YEE 93 1.56 0.88 0.14 85.09 28.52
R 1.88 1.05 0.16 102.22 34.26
Kt 4.72 2.65 0.41 257.14 86.18
BEARF 276 1.55 0.24 150.52 50.45
(i3 1.16 0.65 0.10 63.19 21.18
(i 0.01 0.01 0.00 0.56 0.19
RN 0.88 0.49 0.08 47.93 16.06
HEM 0.43 0.24 0.04 23.60 7.91
Gt 40.21 22.56 349  2190.71 734.24

AR SR Sl T R P R AR AR B v 1
IR (1) K05 AR RO AT T 34 I BT 5 58
XA LBE AT AT P SRt A SRS, AT
LI I 5N T 56— B S bR BR8 JR R R e
HEAT R4 R R R REAT DA, 40 O R AR
ARHA LR v (LB E 47 P 40 10 9% 1 -2k 2 0 A, %
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