Fr54 % H 4 HURER Vol.54 No.4
2014 “F 4 H Telecommunication Engineering Apr. 2014

doi:10.3969/j. issn. 1001 -893x. 2014. 04. 026
51 AR IR e, — RSB Rk 2 T oL e Uz 7k (1], REER 201454 (4) :513-517. [ ZHENG Xue—xiao. A Thermal Control Solution
Based on Quick-shift Work Conditions for Missile—borne Phased—array Antenna[ J]. Telecommunication Engineering,2014,54(4) :513-517. ]

— PR R R 2 2 TP D) 05 ik
AEBR™

(P R LT BARWFSE AT, A 610036)

W OE AR EAAAEEREES0H R R IEN X E aKa 1 TAE, W LR S A SRR e

WA AE T A TE DN ZR R —F R TERBHE K B o T ik & B L TR LA
MR Tk, B ERRARA AT O/ CE LM EMH R BEARKRTE, 2 A EART
AR AABESRIE, FHZERE T AT A FE R S R AR fe s By ik 5 B A

I 35E & A ,?’Tiéﬁé#@fk& BAIEER RAm B RS BESS TARAKBBEIERL, RALT &

B/ 5 B0 T AT A R BB AR A O E AR R B T AR e B IR

KPR . BB FTA A RE BT R AT AR TR MR T

i E 425 TNO3 XEAFRERRS A XEHS:1001-893X(2014)04-0513-05

A Thermal Control Solution Based on Quick-shift Work Conditions
for Missile—borne Phased—array Antenna

ZHENG Xue-xiao
(Southwest China Institute of Electronic Technology , Chengdu 610036, China)

Abstract; The phased array antenna of missile-borne radar needs to work long hours in experimental tests
and maintenance, and provide short—time reliable work performance without any cooling measure on the
missile. According to the requirement, a structure design method for antenna front—end is presented , with
which cooling elements can be replaced quickly based on wedge locking device. The method utilizes liquid
cooling and thermal storage based on paraffin/graphite composite phase —change material ( PCM) as the
means of cooling to achieve steady—state cooling and transient thermal control respectively. The mathemati-
cal models and simulation methods during the calculation of thermal storage based on PCM are described.
Simulations and experiments show that the proposed front—end design of phased array antenna meets the re-
quirements for stable work in thermal environments of both steady state and transient state ( multiple work-
ing conditions). The heat sink effect of thermal storage based on paraffin/graphite PCM is superior to that
of the tradition.

Key words : missile—borne radar; phased —array antenna;structure design;thermal control ; phase —change
meaterial jreplaceable cooling element
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Fig. 1 The radiating structure of phased—array antenna
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Fig. 2 The structure of RF front—end
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Fig. 3 The structure of heat disspator
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Table 1 The heat characteristics of the devices
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Fig. 4 The model of thermal simulation
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Fig.5 The result of steady—state thermal simulation
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Fig. 6 The result of transient thermal simulation
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Fig. 7 The result of thermal measurement
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