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Research on the Influence of Ambient Temperature on the
Operating Characteristics of Micro Gas Turbine
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Abstract: In order to study the influence rule of ambient temperature on the full operating characteristics
of the key components and system of the micro gas turbine, a full working condition calculation model was
established for a 100 kW micro gas turbine by the modular modeling method. When the ambient tempera-
ture was between —30 C and 40 °C and the speed was between 75% and 100% ,the operating charac-
teristics of unit and key components were calculated and analyzed. The results show that as the ambient
temperature decreases,the compressor pressure ratio and flow rate increase significantly; when the initial
gas temperature decreases, the heat exchange performance and pressure loss of the recuperator are both re-
duced ,and the unit power, recuperated effectiveness and generating efficiency are increased ; when the u-
nit power is higher than the design value due to the decrease of the ambient temperature, the generating
efficiency will decrease with the increase of the power.
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Tab. 1 Main design parameters of Turbec T100
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Tab. 2 Key parameter settings in calculation
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Tab.3 Model calculation results and error analyses
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Fig.2 Compressor operating points at different

ambient temperatures ( characteristics of flow rate

with pressure ratio)
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temperatures ( characteristics of flow rate with
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Fig. 4 Variation of air mass flow rate with gas turbine

power at different ambient temperatures
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gas turbine power at different ambient temperatures
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