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Analysis of Operating Performance of Biomass Gas Micro-turbine

ZHANG Xiao-tao ,MU Hao-liang, LIU Xiang, WANG Ai-jun
(College of Electric Power,North China University of Water Resources and Electric Power,Zhengzhou , China, Post Code ;450045 )

Abstract; In order to study the operating performance of biomass gas micro-turbine, the micro-turbine
model was built. Based on the design data of the C60 micro-turbine,the rationality of the model was veri-
fied by using natural gas as fuel firstly. Then with biomass gas as fuel,such as biogas, pine wood gas and
dry cow dung gas,under two working conditions of the output power of the units at 60 kW and the outlet
flue gas temperature of the combustor at 1 145 K, the main output parameters of the gas turbine were ob-
tained respectively. The results show that when the output power of the gas turbine is maintained at
60 kW ,the required biomass gas flow increases,the outlet flue gas temperature of the combustor decrea-
ses,the pressure ratio increases,the compressor power consumption decreases,and the unit efficiency in-
creases. When the outlet flue gas temperature of the combustor is maintained at 1 145 K, the fuel flow in-
creases, which results in the increase of flue gas flow, the increase of gas turbine output power, the in-
crease of the unit output power and efficiency. When the initial temperature of fuel rises from 300 K to
700 K,as well as the rated output power is maintained , the thermal efficiency of the units increases with
the rise of the initial fuel temperature. When the rated outlet temperature of combustor is maintained , with
the rise of the initial fuel temperature ,the fuel flow rate,as well as the unit output power and thermal effi-

ciency decreases.
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Tab. 1 Comparison of basic parameters and

simulation results of 60 kW gas turbine
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Tab. 2 Mass fraction and lower calorific values of

biomass gas
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Tab. 4 Operation performance of gas turbine when the unit output power is maintained at 60 kW

ik R - JERHL ESHIE MRHRE/ BB EREY B BT BEIRD AR FGEHE  PLAR
kg - s WR/ % FIWFEAW  kges™' DRBE/K  kgesT' K R/% /K TERAW BIREE/K ME/%
KIRE, 0.4832  3.800 81.30 80. 340 0.004 6 1145 0.487 8 3.413  82.00 899.5 141.69 529.7 26.220
B 0.4814 3.813 81.86 79.734 0.010 1 1134 0.4915 3.424  81.99 890.4 141.08 527.6 26.340
WASR 0.475'1 3.897 82.49 79.613 0.037 8 1 081 0.5129 3.499  81.89 844.6 140.96 521.0 26.505
T4 0.4742  3.909 82.50 79. 686 0.042 1 1073 0.516 3 3.510 81.85 837.2 141.08 520.1 26.507
2.3.2  (RERRBEE H OIR B 1 145 K 12
TERRBE S Y CHREE s (L AP TR A AR 1ol
FIF 2R 2 SRS S DLIZ AT A M L S5 S 6 5 osl
Mo XTIV, A T MR BEE th Rk £ ol
5] 1145 K, F7 3 gkSe 0 OB 76 B 4 L T 405 20 & 9
SRINF R MR 0,3 TR 2 A 0 0S4 B T ol
0.028% ,0.666% fi10.822% ., o2
R IRSMIEL , B T AR B A, K e %5 06 07 08 09 10 LI
AR

HER L RGE(S) TR TR T ARAR IR HER
3T 5 8 I 1 20 i O 1. 000 39, 1. 003 66 Al
1.003 80, MYk 1 mf, iR EE &
RHORBEIA AT & W A AL U & 3 o, 5 3CHk
[ ] aser i3 —2.

H3 BTHANER
Fig. 3 Graph of reduced turbine efficiency

3 P AR B I RO P AR, (E AR AL



30 - W 3

2022 4F

VIR — I TR th R A E A
{1 B T AR A, S -
SB35 7T, TR LR HAECR K RS
BUIRES RN, (AL e S ol T4
S PHTE  ACAF 2 SR TR

T AT Ll A N B e i LA T D A L
FIEAMIHFEDZIE K 2, {4 R R S
)R K, MLAL TR A I T 2. 635% ,
15.878% F1 18. 33% , KL £ #4543 5 ¥4 i 1
1.233% ,6.282% f17.406%

x5 gHEBBEEHOEBEH 1145 K SRS BNETHEE
Tab.5 Operation performance of gas turbine when the combustor outlet temperature is maintained at 1 145 K
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