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Cooling performance of electric actuating mechanism on
aircrafts based on heat pipes
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(1. College of Energy and Power Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Shanghai Aircraft Design and Research Institute,
Commercial Aircraft Corporation of China Limited, Shanghai 201210, China)

Abstract: Research on cooling technology was carried out considering that the electric
actuating mechanism on aircrafts would produce much heat in working. The empirical formu-
la was fitted based on the experiment data. A cooling method for an aircraft electric actuating
mechanism was proposed based on the heat pipe-fuel cooling system, and a numerical model
describing the flow and heat transfer of the cooling system was established and validated fea-
sibly. The influence of some factors on the cooling performance of the cooling system was
studied by numerical simulation. Results showed that the error between numerical simulation
and experiment data was within 14. 6%. The heat pipe-fuel cooling system could reduce the
temperature rise of the electromechanical actuator by 12. 61% compared with natural convec-

tion. For the driver, the fan cooling method was superior to the heat pipe-fuel cooling meth-
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od. When the effective thermal conductivity of heat pipes reached 7000 W/ (m « K), the

heat pipe-fuel cooling system could achieve a good cooling performance, and continuously in-

creasing the effective thermal conductivity of heat pipes couldn’t effectively improve the cool-

ing performance of the cooling system. This research provides a reference for designing an

efficient cooling system for electric actuating mechanisms.

Key words:

an aircraft electric actuating mechanism; heat pipe-fuel cooling system;

heat generation law; cooling performance;

cooling method; effective thermal conductivity of heat pipes
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Table 2 Heat generation rates of the electric actuating mechanism under different conditions
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Table 4 Temperature rise of the electric actuator with

natural convection cooling system K
T 5% 20 vty 4 REIPLANET LA
1 69. 06 54.15 5. 47
2 79. 33 61.52 6.19
3 92.43 71.09 6.94
4 99. 66 76.16 7.39
5 104. 15 79. 45 7.65
6 116. 23 88.18 8.33
7 126. 95 95. 65 8.95

RS RE-KEAAXTRENSEHNEAE

Table 5 Temperature rise of the electric actuator with

heat pipes-water cooling system K
T 5% 4 vty REPLANET LA
1 42.02 31.4 3.03
2 48. 25 35.56 4.18
3 54. 46 39.7 4. 61
4 59. 06 42.8 4.97
5 60. 48 43. 67 5.23
6 66.5 47.62 5. 46
7 72 50. 99 5. 85
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Table 6 Temperature rise of the electric actuator with

heat pipes-fuel cooling system K
T 5% 4 3ty 79 REPLAbRTE  HEANRE
1 59.1 46. 3 5. 26
2 69. 84 54. 4 6.29
3 79. 65 62.06 7.03
1 87.5 67.95 7.72
5 90. 74 70.02 8.17
6 100. 44 77.47 8.65
7 110. 94 84.91 9.45
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Table 7 Temperature rise of the driver with fans

cooling system K
o HAERE e 1 RWE 2 IGBT Bk
1 5. 01 6.62 21.22 20. 44
2 6. 45 8.50 27.91 26.13
3 7.16 9. 40 31.15 28. 84
4 8. 34 10. 95 36. 85 33.51
5 8.61 11. 29 38.11 34.53
6 9.79 12. 80 43.75 39.07
7 10. 43 13.61 46. 84 41. 47
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Table 8 Temperature rise of the driver with heat

pipes-water cooling system K
To HAERE e 1 REE 2 IGBT Bk
1 17.28 17.35 23. 80 29.73
2 17. 26 17.37 26.03 33.01
3 17.28 17. 24 27.09 34.52
1 17.66 17.75 29.50 37.58
5 17.18 17.27 29.43 37.66
6 17.15 17.27 31. 38 40. 20
7 17.07 17.15 32.39 41. 40
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Table 9 Temperature rise of the driver with heat

pipes-fuel cooling system K
Lo FAEHE SWE 1 BWE 2 IGBT gtk
1 17.10 17.47 29.59 41.70
2 17. 24 17.45 33.91 48. 00
3 17.18 17.42 35.99 51.25
4 17.65 17.95 40. 06 56. 87
5 16. 97 17.53 40. 85 57.62
6 17.10 17.50 44.51 62.52
7 17. 04 17. 21 46. 44 64. 88
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