BalE B4l BeoE H s KW Vol.41 No.4
2025 4 8 H Environmental Monitoring in China Aug. 2025

EF R4 AR OMSRIPE RS BRE A R R

BOEAREE 2 B RAER, AR, F 2R
Labst i A ST R R85 Be , dL 5T 100037

2. B R BB S e ) TR AR 5T A0, L 100037

3. bR AE R X AE SR R, AL 102199

B ERATAEIRAAY TEDHER TN AELAHR A NFAOBRLERLE T EAE— 2 ARE, A THRA
HIRAE R AE I FH BT —HAFEANAERALEHEAKX, HRERAN BEFFOBREERAARZHHA
Ao SE Mk AAATIR EMAELE 0.9%~3.8% 2, REERRANAERAZTALEZ S TRAS S EWH R, BL T
PSRRI ZT—H HETRAS ST MmmI G, SERABEAERAZTEAHANEFIRRASEHASH
PHASHF A, £—F 5 HAA, KR4 4&&%&%‘@1H‘EF’},D(CHQ/\zf_J\#a%\i SR s At bE 2 EHM
X, Z2RRATARRZBASGRERA AT EHRGHT CH,,CH, 2 FHmaFIHME L S A4 T HBIK, NG $
HERKAL LR T T B, I%J%F%siﬁﬂ%%f’%siéﬁﬂ&ﬁiiﬁbfﬂ' M5 —RMAB(CO)LFTEEME, 5RA(N,)LFTE
fidnk, ZAEMAETHEAXKATAF(HEY KA FT LML) (GB 13271—2014) Py m A S A 24 A f
RAEEMNEEFTLERENYn, ZFEEAAXME BEFTE HETEN FHIWMERE TEAD FHRGHE
T, 4 A% AL ) 2 e i;ﬁ-‘ﬁ‘«"’f%%%ﬂiz‘i%,iélﬂ THRARKE CSHBREARBEFIN IR, LA 2H
BRAWMES RS,
KEF ML AT RABRY A EMA T, A F %
hE 2% E.X703.5 XHkIRERL A XEHS:1002-6002( 2025 ) 04-0206- 09
DOI:10. 19316/j. issn. 1002-6002. 2025. 04. 19

Study on the Accounting Method of Flue Gas Volume from Gas-Fired Boilers Based on the Lower Heating Value

YAN Xiao'?,ZHAO Yadi'*,LIU Xiao'*,SONG Guangwu'*>,SUN Chengyi'*, QI Litao’

1. Beijing Municipal Research Institute of Eco-Environmental Protection, Beijing 100037, China

2. National Engineering Research Center of Urban Environmental Pollution Control, Beijing 100037, China

3. Yangqing District Ecology and Environment Bureau of Beijing, Beijing 102199, China

Abstract: Flue gas volume is a key parameter for calculating pollutant emissions from gas-fired boilers, but conventional
calculation methods currently have certain limitations in application. In this study,a concise and practical formula for calculating
benchmark flue gas volume is derived and established based on the lower heating value (LHV) of the fuel. The results show that
the proposed method achieves a mean relative error ranging from 0.9% to 3. 8% , indicating high accuracy and reliability. The
benchmark flue gas volume coefficients for different types of gaseous fuels are primarily influenced by the content of combustible
components, and their variation trend aligns with that of the LHV, both increasing with the rise in combustible content. The
coefficients follow the order: natural gas > coke oven gas > converter gas > blast furnace gas. Further analysis reveals that for
natural gas,the LHV is negatively correlated with methane ( CH,) content but positively correlated with other hydrocarbon
components, primarily due to the higher LHV of other alkanes compared to CH,. Thus, an increase in CH, content is usually
accompanied by a decrease in the content of other hydrocarbon components,thereby leading to a decline in the overall LHV. For
blast furnace gas and converter gases,the LHV is positively correlated with carbon monoxide (CO) and negatively correlated with
nitrogen (N, ) content. The benchmark flue gas volume formula established in this study adopts the conversion benchmark of flue

gas oxygen content in the current Emission Standard of Air Pollutants for Boiler (GB 13271-2014) and is not constrained by the
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measured excess air coefficient. Overall , this method offers advantages such as a concise formula, convenient operation, traceable

data,and clear logic. It allows rapid estimation of pollutant emissions using readily available monitoring data under field

constraints , making it suitable for a wide range of applications, including annual emissions, real-time emissions, and emission

reduction assessments.
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Fig.1 The linear relationship between benchmark flue gas

volume coefficients and lower heating value for gas-fired boilers
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Table 1 Comparison between formulae-derived and theoretical benchmark flue gas volume coefficients
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Table 2 The linear relationship between lower heating value and fuel fraction
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Table 3 The uncertainty analysis of reconstructed emission factors
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