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Analysis of integrated thermal management performance of

aero-engine accessories
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Abstract: In view of the thermal problems faced by the accessories in the aircraflt engine cab-
in, a comprehensive thermal management scheme with heat insulation, oil cooling and ventila-
tion cooling as thermal protection measures was put forward. Through tests, the effects of heat
insulation, oil ventilation cooling and ventilation cooling on the temperature of the accessories
were studied. The effects of casing temperature, initial fuel temperature and fuel flow rate on the
surface temperature of the accessories and the temperature rise of inlet and outlet fuel were ob-
tained. The results showed that the heat insulation can significantly reduce the growth rate of the
surface temperature of the accessories, and the surface temperature of the accessories can be ef-
fectively controlled to keep below 200 “C within the working time of 100 min. The main factors af-
fecting the surface temperature of the accessories consisted of initial fuel temperature, heating
power and fuel flow. The initial fuel temperature determined the inlet temperature of the accesso-

ries, while the heating power and fuel flow determined the temperature difference between the
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inlet and outlet of the accessories. The three factors together determined the surface temperature

of the accessories. Ventilation cooling had a certain cooling effect on the accessories not participat-

ing in oil cooling, but no obvious cooling effect on the accessories participating in oil cooling.

Key words: accessory; integrated thermal management; thermal insulation; oil cooling;

forced-air cooling
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Fig.1 Schematic diagram of test system
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Temperature control logic diagram
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Fig.5 Schematic diagram of high temperature fuel cooling system
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Fig.6  Sketch of the installation of aluminum silicate of

the accessories
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Fig.7 Sketch of installation location and fuel pipeline of

the accessories
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Fig.9 Thermal environment temperature distribution of

engine compartment
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Table 1 Thermal power of each accessory
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Fig.11 Sketch of heat transfer relation the accessories
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Fig.12 Temperature distribution along the oil path of the

stamping chamber at different casing temperatures
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Table 2 Surface temperature of the accessories at

different casing temperatures
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Fig.13 Temperature distribution along the oil path of the

stamping chamber at different initial fuel temperatures
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different initial fuel temperatures
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Fig.14 Temperature distribution along the oil path of the

stamping chamber at different fuel mass flows
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Fig.15 Influence of ventilation mass flow on the

temperature of accessories
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