Vol. 40 No. 1
Feb. 2018

404 H 1M
2018 4 2 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

doi:10. 11887/j. en. 201801019
KABSKRALETZNXEM T BIRIMRFHEAK

2 WM L, R, AR

CGEEIBEXRF HHIEFR, Hk XX 430033)

http://journal. nudt. edu. cn

i E:fmTREZMT BRSSPI EAFE, 0 T A IR R S 0 A, 5 5T
BRI R G0 I 58 E XX — A8, 25 FEOR B AR 5 R 28 8 4 LA e RGE i s i, 487 T 3 T H AR X
R B A3 AR AL AR AL 38R T A R BOE L T B ARt XIS R TR E S 2 . 7EAR i ) 22 etk -, il
J AR ARAS L 70 T T B BRR PRSI S 1) S IR BN 7 255 20 R S LS, TR i I
SHGATY AL, FEE A B S50 R IR IE T R HG T BARLL AR SR AT T

KB RZHT BHAR  £0AME ;s #4142 5 R S

MESES TKI24  XEARERG:A  XEHS:1001 -2486(2018)01 — 126 06

Infrared stealth for subsurface target using transient
spherical thermal cloak method

XIA Ge, YANG Li, KOU Wei, DU Yongcheng
( College of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract ; Because of the difference of thermal physical properties between subsurface target and the soil, the temperature field distribution on
the surface of the whole soil area is under its influence and the target is easily detected and destroyed by enemy. To solve this problem, taking into
account the influence of solar radiation, sky radiation and wind speed, the heat transfer model of temperature distribution of the region containing
buried target was established, which revealed the impact of buried target on the regional temperature field during different time. Based on the
transformation thermodynamics, the thermal conductivity general expressions of spherical transient thermal cloak was derived by the means of

coordinate transformation. According to the equivalent medium theory, the designed thermal physical parameters were homogenized and the feasible

of target infrared stealth technology was verified based on the thermal cloak by numerical method.
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Fig.1 Schematic diagram of heat transfer

model of soil for subsurface target
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Fig.2 Results of grid independent verification
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Fig.3 Temperature distribution at different locations of
soil surface y =0 in different time intervals

(no thermal cloak)
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