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Abstract

A method canbining sen rphysical smulation and bed lest was proposed for studying the control schane n

the developm ent process of the control systen forM icro Tuthine Engine(MTE). The experment platforn was developed w ith

Electronic ControlUnit( ECU) m loop A fter analyzing the original contol bgic and the problans encountered i the startup

process the mprovenent and optim ization of the start control schem e w ere proposed and verified by the bed testw ith the origi

nal ECU and an mdustry canputer n op respectively The whole control scheme m proved w as adopted by the new ly devel

oped controller The method proposed has short developm ent period for the fact that a ot of ignition experinents are avoiled
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Fig 1 Franework ofMTE control systan
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Fig 2 Principle of san irphysical smulation based on
industrial control can puter
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Table 1 Enginemodel parametersK, 7, T
versus rotor speed n
n/{ kr/min) K /{ riminf ) T/s T/s
50 7763 0 64 0 34
55 6126 0 63 a 40
60 5767 0 54 0 39
65 4752 0 47 a 27
70 4553 0 39 014
80 4648 0 32 a 22
90 3871 28 a13
100 3453 Q21 Q13
105 3362 0 20 016
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Fig 3 Identification of M TE model

using step-response m ethod
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Fig 4 Result of Sen irphysical sinulation
for startup control rule
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Fig 5 Result of san i-physical sinulation for
over-tan perature protect
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Fig 6 Result of san i-physical sinultion

for over-speed protection
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Fig 7 Rusult of testbed experiment
based on original ECU
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Fig 8 Self-turning fuel supply in starting
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Fig 9 Rusult of testbed experin ent based on
fast prototype controller
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