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Start-up method of micro turbine engine with
closed-loop fuel flowrate control
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Abstract: The micro pressure difference method was used to measure fuel flowrate,
which has the advantages of low pressure loss, high accuracy and fast response. A new ori-
fice measuring section was designed, and a series of calibration experiments were done with
different orifices. The experiments results show that the relation between flowrate and the
square root of pressure difference was linear in the flowrate measuring range., which is in ac-
cordance with theoretical analysis. On the basis of the measuring method, a single neuron
PID (proportion-integration-differentiation) controller was designed and used in the closed-

loop control experiments of fuel flowrate. In contrast to open-looped control, this new con-

trol method is independent of pump characteristics, power voltage and outlet pressure.

also has good dynamic performance. In the end, the method was used in MTE (micro tur-

bine engine) starting tests, which shows that it improves the quickness and reliability of

start-up process dramatically.
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Forming of pressure difference
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Fig.4 Schematic diagram of closed-loop fuel flowrate control
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Table 1 Influence of the variation of power voltage
/
(mL/min) /% /%
60 7.07 0.25
80 4.66 0.27
100 4. 40 0.28
120 5. 74 0. 34
140 6. 82 0.21
160 6.72 0.12
180 6.17 0.23
2
Table 2 Influence of the variation of
motor characteristics
/
(mL/min) /% /%
60 4.08 0. 40
80 3.23 0.27
100 4. 24 0. 37
120 6. 29 0.13
140 8.19 0.25
160 8. 64 0. 25
180 8.95 0.21
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Fig. 6 MTE (micro turbine engine) start-up test curves
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