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Abstract: The main difficult in startup procedure modeling is the lack of component characteristics at low
speed. A method combining a stage-stacking method and testing data is developed to calculate the low-speed
characteristics. The efficiency variation of combustion and heat conservation between gas and metal are consid-
ered for startup procedure. Modeling method which is adopted for normal speed above ideling is successfully
applied to startup model. The comparison between simulation and testing data for a turbo-shaft engine indi-
cates that this state-stacking method has reasonable precision in the evaluation of component characteristics,

and the startup model developed can be used to study the fuel flow schedule and estimate the starting character-

Istics.
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Fig. 1 Typical stage characteristic curves of axial-flow com-

pressor
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Fig. 2 Flowchart of computing component characteristics
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Fig. 3 Low speed computing characteristics of compressor
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Fig. 4 Comparisons of test result and computation result
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Table 1 Influence of starter power to startup time

RHNHE/AW  HAHE/s  BMEE/s  RARE/
6.5 9.3 20. 4 34.5
8 6.1 15.4 29.3
9.5 4. 85 12. 9 26.9
11 4. 35 11. 35 25.1
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