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Experiment on mass flow distribution of ground gas turbine

single tube combustor

HE Min, LIU Yunpeng, YAN Yingwen

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The air flow distribution in a designed single tube combustor (for 100 kW
ground gas turbine) was experimentally investigated. Under the atmospheric pressure condi-
tion, the flow distribution characteristics of the swirlers, primary holes and dilution holes
were experimentally obtained using hole plugging method separately, and the discharge coef-
ficients for different structures were analyzed based on the experimental data. Then the flow
distribution and total pressureloss of the single tube combustor were studied under different
inlet air flows. Results showed that the air flow distributions of different structures were stable
when the inlet air flow varied, and agreed very well with the designed data. With the increase of
the inlet air flow (inlet Reynolds number) , the discharge coefficients for swirlers, primary holes
and dilution holes decreased slightly, but the total pressure loss increased gradually. The experi-
mental results of primary holes and dilution holes by using two flow distribution experiment
methods were slightly different but basically the same for the air distribution, therefore, the two

different experiment methods were reliable. The experimental results can provide an optimiza-
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tion basis for the design of 100kW ground gas turbine single tube combustor.
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Fig. 1 Scheme of mass flow distribution experiment system
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Fig. 2 Scheme of pressure measurement points
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Fig. 4 Static pressure measurement

pipe of primary holes
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Fig. 6 Curve of mass flow characteristics of swirler
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Table 1 Experiment result of ratio of mass flow

distribution (method 1)

B/ TS T B/ 6

Ce/s)  Jgias  EMAL BRI BHAL
283. 82 21.61 33.21 26. 89 18. 29
409.11 22.10 33. 49 26.91 17.50
450. 92 22.11 33. 46 27.21 17. 21
468. 60 22.66 33.63 27.57 16. 13
491.02 22.65 33.75 27. 64 15. 97
510. 85 22.63 33. 94 27. 60 15. 83
539.73 22.62 33.72 27.53 16.12

x2 RESEILGINEER(FZE2)
Table 2 Experiment result of ratio of mass flow

distribution (method 2)

B/ TR Ay B H AR/ Y6

(/) W FHMIL BRI BHA
283. 82 21.61 30. 31 26. 84 21. 24
409. 11 22.10 30. 08 26. 91 20. 91
450. 92 22.11 30. 32 26. 94 20. 63
468. 60 22.66 30. 37 27.34 19.63
491. 02 22.65 30. 55 27.49 19. 31
510. 85 22.63 30. 64 27.33 19. 41
539.73 22.62 30. 61 27. 29 19. 48

x3 MREENRRKBER
Table 3 Experiment result of pressure loss

of the combustor

Tt/ (g/s) AR &1/ %
283. 8 196918 4.42
409. 1 283790 5.94
428.5 297320 6.53
450. 9 312863 7.26
468. 6 325144 8.08
491.0 340687 8.78
510. 8 354425 9.54
539.7 374478 10. 67
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