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Electron transpiration cooling technology and its research progress®”

Yuan Chaokai ® Wang Chun’ J iang Zonglin*

*( Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract Electron Transpiration Cooling is a new type of hypersonic active thermal protection technology that
utilizes the thermionic emission effect of materials. The thermal load is transferred to the downstream of the flow
field by the emitted electrons, reducing the peak value and gradient of the heat flux. The electron transpiration
cooling will open door to hypersonic thermal protection system designs previously unattainable. As a potential
cooling technology, the working principle and technical characteristics were introduced in detail in this paper. Also,
research progresses on electron transpiration cooling were reviewed and key issues needed to be addressed for
further development were discussed.
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e J5 () A rAg
(K) (AcmK”)
Y 3640 4.54 55-104
Ta 3270 4.1 60
Re 3440 4.7 110
Mo 2890 4.15 39
Pt 2050 54 170
Ni 1730 4.1 60
Ba 1120 2.11 60
Cson W - 1.36 32
BaO 2196 1.5 0.1
LaB6 2480 24-34 57-82
CeB6 2825 2.39 19
SmB6 2673 2.76 120
H-Bn/CNT 4.22-4.61 | 4-1459
Carbon 3823 2 110-120
nanotube
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