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Analysis of Gas Cooling System for IR Window

oMz 2 Y M eI R b ol & A
Cheol-Bong Hyun Nam-Seo Goo Jae-Young Kim Ho-Sung Lee
Abstract

In this paper, a post-analysis of cooling system for infrared(IR) window was performed based on heating
experiment of IR window system. We applied the same experimental conditions to analysis, and then validated the
analysis technique by comparing numerical and experimental results. For an analysis software, we used a
professional heat/fluid analysis program and the numerical and experimental results were in fairly good agreement.
We investigated the effect of thermal transfer between the frame and IR window and also a cooling efficiency
between fluid and structure in order to determine the proper parameters for the analysis. In this study, 100 %
thermal transfer between the frame and IR window and 30 % cooling efficiency between fluid and structure have

been proposed, which can be used in the future conceptual design and analysis of similar IR windows.

Keywords : Heating Experiment(7}€A]8), Analysis Technique(3ll4]71%), Thermal Conductivity(€ %),
Cooling Efficiency(\§ 2 &-&)
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Fig. 1. Window cooling system for IR sensor
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Fig. 2. Modeling of IR sensor window assembly

Table 1. Material properties used in the design
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Table 2. Conditions for experiment and analysis
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5. JtEAIE Zajet siMatel HIwE S8t 51|

e R

Table 29 €% 2 % 20& A3t XS &
g3 Aa 7t A AHe} Aol YEITE o]
g zolE Y= olfE 2] 98ty F 7kx W
o2 HITE AEFET A HAe ZYdy 9=
Abole] dxge] JegS Ay, F wAle 37
2o W7 a8 J%S 454

bA T 7EA Aol tiste] Y3 xS Aol
o] AAEE 0 %, 50 %, 100 %= D] A 4
FPtach S s RdolA Zdy A= Aol
AgHE 9IRSk Wm-K)E Hebgr 83559 0
%, 50 %, 100 %E HE&AACh Fig. 109 1 A%E
YERNAE 0 %e ZEl A3 9= Atol7l BEE3

5

134 / Sh=r A28 71&8k3] A Al15A A25(2012 4€Y)

= 2o]al, 100 %E AT Yol o]FojT}
o

zho)7F gleS ¢ = Aok WEbA 100 % EF
7F3skanE 2ol 0 %Y GAEE, & =
A= Alol7l GEEAS w ZY Y SAHEe] &
W E=A e @RS B 4 Jed ole
z oA WEEHE 527} glo] 457 w&
=7t HEadHo g gEle Aog )4

hf30fr01 (heat flux:9.56 chmz, flow rate:0.083 kg/s)
1800

1600 | =T Exp. result
—e— Sim. 0% conduction

14004 |—2—Sim. 50% conduction
—v— Sim. 100% conduction

1200

1000

800

600

Temperature(°C)

400

200

TC number

(a) hf30fr01

hf50fr01 (heat flux:26.45 chmz, flow rate:0.108 kg/s)
4500

4000 =—Exp. result
—#— Sim. 0% conduction

—&— Sim. 50% conduction
—w— Sim. 100% conduction

3500

3000

2500 4

2000 +

Temperature(°C)

1500

1000

500+

TC number

(b) hf50fr01

Fig. 10. Experiment  vs. steady-state  simulation
temperature distribution for different conductivities
between frame and window



hf30fr01 (heat flux:9.56 W/cmz, flow rate:0.083 kg/s)
550

500
450 = Exp. result
—e— 20%_tie
400 — —a— 30%_tie
350 4 —v— 40%_tie
—4— 50%_tie

300

Temperature(°C)
5
o
1

TC number
Fig. 11. Experiment  vs. steady-state  simulation

temperature  distribution  for  different  tie
efficiencies in hf30fr01 case

hf30fr01 (heat flux:9.56W, flow rate:0.083kg/s)
140 -

30%_tie

120

100 4

100%_tie

Temperature (°C)

Experiment|

T T T T T T i
660 680 700 720 740 760 780 800
SecondsElapsed

Fig. 12. Transient analysis result of TC#4 in hf30frO1
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