52% 12 ] #HE Vol.52 No.12
2023 4 12 /1 THERMAL POWER GENERATION Dec. 2023

DOI:10.19666/j.r1fd.202303033

SGT-800 & A& # 5, 464U X % & 458 2 #4445
G A R

ExHL, NEWL gREL AUEL, FakL F %2
(LEELHERHALY NG, #dk KX 430061;
24P KRFE A 58 F TAEFE, #db XX 430074)

i E AT RRRIURR AR F S AIRR A TR AR I, AHT]TF SGT-800 & B
ABIRBEE NN EZFRT RARAF AR IRGEMEREITR, FKT 0. 5%. 10%.
15%. 30% (4hi24%, TR) 5 4% A b TOUTF BT MEEE K. BES . Kb
A VAR NOKHEZ 4. AF AW : ESATRIETAFES ZRE, FFERHE EE
RAT. BEMEERS. KGR ETE, RRIMIEE XSGRO P OREETRIL, &
15%4% A b VAT IR E OB E S AR KB B E TSR AR I T, 124 30%44 A,
PR FiRAF NBRAHE KAZ B @ 4% = F, SMUEIE K EE R h il o, Z TUAFEE KK
M dbdh, B E o NOKHERAE R 45 A bR 3 38 K, /& 30%45 A b T NOy HE A48
B 2R IRAE, & B3 NOKHE LR H LR s b plis A B FE 22—,

[ # 8] RIS A, BB, KBS NOHER

[BIAAHER] 247, 02®, ¥id5, ¥. SGT-800 T A MK LA R A U R BBEE AT T[], #H K&, 2023,
52(12): 70-78. LI Lixin, LIU Xingyu, ZENG Guofang, et al. Numerical modeling of natural gas combustion with hydrogen blending
in SGT-800 heavy-duty gas turbine[J]. Thermal Power Generation, 2023, 52(12): 70-78.

Numerical modeling of natural gas combustion with hydrogen blending in
SGT-800 heavy-duty gas turbine

LI Lixin!, LIU Xingyu!, ZENG Guofang?, BAI Hongtao®, YU Hongwei?, LI Jing?

(1.Hubei Branch of State Power Investment Group Co., Ltd., Wuhan 430061, China;
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Abstract: In order to understand the performance changes and potential risks of hydrogen assisted combustion in
combustion chamber of a lean-combustion premixed gas turbine, a numerical simulation study of the hydrogen
injection combustion process of natural gas was carried out in the combustion chamber of Siemens SGT-800 gas
turbine. The fuel ignition, temperature distribution, flame formation and NOx emission characteristics of the
combustion chamber under five working conditions of 0, 5%, 10%, 15% and 30% were investigated. Studies have
shown that hydrogen-doped combustion in the current combustion chamber will lead to an earlier ignition position
of the fuel, an increase in temperature peaks, a shorter axial length of the flame, and a gradual convergence of the
outer duty flame towards the central mixer. The temperature distribution and flame morphology in the combustion
chamber will not change significantly when the hydrogen-doped ratio is below 15%, but the ignition position in the
mixer tube is seriously retracted at 30% hydrogen-doped ratio, and the flame on the outside is close to the nozzle
outlet, which has a risk of tempering. In addition, the NOy emission value of the combustion chamber outlet
increases with the hydrogen doping ratio, and the NOx emission value exceeds the standard by nearly 1/3 at 30%
hydrogen doping ratio, indicating that high NOy emission is also one of the factors restricting the high proportion
of hydrogen doping in gas turbines.
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BEL%
|

0 10 15 30
A RI(kg sY) 3.112 424 3.095 141 3.076 668 3.056 883 2.988 081
F AR R (kg 57) 0.006 337 0.006 261 0.006 179 0.006 092 0.005 789
FIRRHE/(Kg s7Y) 0.079 843 0.078 884 0.077 861 0.076 762 0.072 945
THPERRL R (kg 572) 0.004 469 0.004 415 0.004 358 0.004 297 0.004 083
RRHELEEIK 300 300 300 300 300
SRIBEK 753 753 753 753 753
% KIRFECIK 885 878 871 864 844
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Fig.10 NO concentration distribution in the central plane
of the combustion chamber at different hydrogen
blending ratios
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