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Experimental Study on Temperature Control of Optical Detection Turntable

of Airport Runway Foreign Body Detection System
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[ Abstract ]

Aim at internal space temperature control of optical detection turntable of foreign object debris (FOD) detection

system, a control scheme of wall radiation heat transfer in combination with reinforced convection was proposed. The system

temperature control effect was experimentally and analyzed in different environmental conditions by making a simplified model of

the same size and material. The experimental result shows that in -20°C ambient temperature, temperature changed 20°C per hour,

when the summer temperatures hourly changed, when there is direct sunlight on glass window at sunrise and sunset, under the

condition of extreme high temperature and environmental temperature change sharply, the system can satisfy the requirement of the

cavity internal temperature control.
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Fig.1 Picture of real optical detection turntable
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Fig.2 Perspective drawing of turntable cavity
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Fig.3 Schematic diagram of the system
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Fig.4 Temperature control effect in the most unfavorable low temperature environment
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Fig.5 Control effect by hourly temperature in summer

I AN W 5 K BH AU, 25 B AR S R, AL — R

P AR L, I 8 0 f A 383 o 11 ) 30 1 62



33455 14

HKIXUE 55 WU HGE BN R G000

B FE ] S I A <101 »

FUET H AT H ¥ i B B B B I S T, 15 210
SEIGAR A 5. 7R H A 7, BRI
FEA T, Ht TOCRBENBOEE 1, I B 1
MEHEE AN, RPN E D ERESUR BT, A
e TR s BETIRE h 2 B2k B AT A
A JU A AT BEm IR B AR R 7 2= <R
B AT A A IR A B BT, Rl T AR A
R RIRIG N, SR ZE R K. H
JYE A PR B T AN A AR P R AR A 3 I E 2°C/h Y,
# AR ZE WAL 2°C.

=+ 1400

FESCE AR ELT B8 B LI, B e 6 B A AR A A5
PR AN AR AL, (H R T BOR e LA, B
TR BE T AR P AT T A1 s A P9 (R T PE AR AL P A
P/l % rE) R ZE A PR/
3.3 s AFIERRIAE T R R

R A SEASE AU 25 10 8% S L 5 A S5 3 8 38 o T
i B 55°C Wi KR 30°C, 25 R aHA A
B IR EANWT R AR A, AR IR R BCR I 6
B

29

s 28T

nnnnnnnnnnnnnnnn

mmmmmmmmmmmmmmmm

El6 SAFSRMETIEFEHR

Fig.6 Control effect under the most adverse high temperature environment
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