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Abstract: [Objective] The extensive consumption of fossil fuels globally has led to significant environmental pollution and climate
challenges. Hydrogen is recognized as a crucial energy carrier for the future due to its clean, pollution-free properties and abundant sources.
From the perspective of economical efficiency and technical feasibility, transmitting hydrogen-blended natural gas through existing natural
gas pipeline networks and facilitating hydrogen-blended combustion in end-user applications offers effective ways to achieve “dual carbon”
goals. [Methods] To investigate the influence of hydrogen blending on fuel gas characteristics and operational conditions of end-user
equipment, this paper reviews the current research status of hydrogen-blended natural gas combustion technologies in China and abroad. The
analysis encompasses multiple aspects, including gas interchangeability, flammable ranges, combustion characteristics, emission
characteristics, and adaptability to end-user equipment. Comparative analyses highlight findings from various scholars. The influence
patterns of hydrogen blending on fuel combustion characteristics and end-user applications are elaborated. Additionally, this paper
summarizes the opportunities and challenges associated with the utilization of hydrogen-blended natural gas as a fuel. [Results] Evaluating
the operational availability of hydrogen-blended fuel gas from the standpoint of gas interchangeability is essential for existing natural gas
equipment. The characteristics of hydrogen-blended fuel gas, such as wide combustible ranges, high combustion velocities, and short ignition

delays, were identified as significant factors in enhancing combustion efficiency. Regarding emission characteristics, hydrogen blending has
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been shown to reduce CO and CO, emissions. However, the effects of hydrogen blending on NO, emissions remain uncertain due to
competing influences: the increase in flame temperature from hydrogen doping promotes NO, formation, while the generation of additional
OH and H radicals can suppress it. Furthermore, hydrogen blending may introduce safety concerns, including burner backfires and potential
gas appliance explosions. [Conclusion] This paper emphasizes the critical challenges associated with the widespread adoption of hydrogen-

blended natural gas combustion technologies, which include achieving efficient and stable combustion, minimizing pollution emissions, and

ensuring safety in the combustion process. (4 Figures, 2 Tables, 112 References)

Key words: hydrogen-blended natural gas, combustion, emission, gas appliance, safety

R, 4k 81.7 % [IREIR LRI A F& Ge b A R,
SR AR RGN i == A 5 UKL R
I 7 ARAA, FET NSRRGSR R ERS
FEL-FRIHEIN™ . S T HATFREG SRR, AR R
1 BE VR 2R 48 1532 8 IRl 20 o 1% G4 A R R AR A8t O
IR T A REIRA N« SRS S LIS 48, ok
PREE R TEBOA N R R R L REIR B A —, fE
AR, SR A A R O A R e
I, A A RSB W4T 15 S ik BE W] DLARIE
B3 RS SL R P AR A 126 A ), R A i S 2207 A
BARRALGRE T RS EAM A, Reis i
BHIRBERS P, (R 2 3 P 80 % RO P 1 BER B
Pk, Dyt — 2B SEEls AR AR AR E M B S5 IR
TS QHEL JT R T B S TR HNE L AT RAVE L R %E
REIE S HETBORPE B R 2 BT, B 4 T B AR AER
FVBRAE AP SRR LA 77 i ) 2 o 152 P AR 0 9¢
W T BEARRTIRRBOR KB A fi 5t IR B
RN A RGeS T AT PRI MRS 1B ]

HE B BRI LRI AR RS %
1 R E R

ARG A RN CEZE R AT O ML
HREAHEHARGE D. Bk, BEERER
Hor BAE . S AR, AR L IR
A A R A A N AR A . AR S R O TR
AT, R TH AR B 2 o B P I A o A L 7R S B
M HE BT A, AR PES &5 1% /A B 2% 8, mlad it
BEAW T RIEAT 2 S8 - 3w s LR S A
IR, X 0 255 B8 B R SRR UM B
o] J o SR BV R SR AE AN U AR B AR %
PFEZ R T, H— OB AR 7 — Ok
A& 1. WK 92 [E AGA(American Gastroenterological
Association) #f 5T FT*\. Weaver . Delbaurg £ "7 42
TIEBEAT SR BB, A A RS B e O VAN
RS H P ) FE A F b

*1 SS55RRHEMIMLER
Table 1 Basic physical properties of hydrogen and methane

w5/ RS RRAVE EERIAME RO ‘
UK gy TAKEMI e Mm mey  MPHIEK AR TR M T LR
a5 0.089 0.017 46.52 10.68 12.62 2.65~3.25 2318 4% 75%
FH e 0.717 0.274 51.93 35.85 39.79 0.38~0.45 2223 5% 15%

A HE T B AN 0~30% I (SRR
S, KIAB AL 30% BRI HVE L 46 3 505 5l %
K7 21%. 10%, MikkkesAdE e T 48%, HIBA A
EBES A LN T F. 220 25K 8 GB 17820—
2018 KAR SN M KA Ar s B A RRTHAT K, K
W 10% ~27% BAL FABIERFE = ZHRKRS
M RAE bR, EEFESETITHERMMNEASTEEE
24.5% I, IRA S IAMERE S 31.4 MI/m’s DL [E
SRR BSE I 12T NS, T HEAH

154 yqcy.paperonce.org

BRIGEH B AGA FREOE T BT 451 & L1 R (145
Lo AN 36.5%. 24% K 27.6 %", HeF A (¥ A
RS AL AVE A e i B R B AL
ANT 24%. 27.6% (1, HA, B la FEAER
YEH e B R R 5108 54.77 MI/m’ 45.67 MI/m’, %
BRI RVEH R B TR0 69.34 36.3; I 1b KR H
Bk b FER2 50N 54.77 MI/m’, 45.66 MJ/m’,
A B B Y E R B R R BN 43.56 MI/m’.
31.4 MJ/m»). 3T Weaver 18805 H A 4B A L/




AL, & BARR TR S N

Low Carbon & New Energy | {K#& 5 #&EiR

54 - 4500
400
h
&
- 300
3 5
ﬁ 22
o 200
&
100
39 I I I I 0
0 20% 40% 60% 80% 100%
BEL
(@) F S R R

54 150
—=— A

51 —a— L AE 40
~ =
£ 30 5
2 =
< e
& 20 %
2
a =
* fucy

h
10
39 1 1 1 1 0
0 20%  40%  60%  80%  100%
BAL
O AKS M HE

E1 BEXASEBRSANSRESE SUREXRE
Fig.1 Relationship graphs of Wobbe index of hydrogen-blended natural gas with combustion potential & higher heating value
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Fig.2 Reaction mechanism of hydrogen in promoting methane combustion
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