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Abstract Antennas generate and receive radio waves. In this study, the analyzed antenna was composed
of an antenna device at the top and a cooling plate at the bottom, with the antenna device subdivided
into three parts, making up a total of ten modules. The electronic control components in this antenna
tended to concentrate heat, which could lead to failure in dispersing internal heat and consequently
degrading component performance without an effective cooling system. This can be prevented by
verifying the proper implementation of the cooling system of an antenna before producing prototypes.
In this research, the ANSYS program was used to form grids based on the heat generation characteristics
of each module. From this, each part was independently analyzed to determine the optimal grid size.
This optimized grid was then used for thermal analysis of the entire antenna system to assess its heat
management performance. The analysis confirmed that the temperatures of the individual parts and the
entire system were within safe limits, suggesting that the antenna system could operate stably in
real-world conditions. Nevertheless, further experiments in actual conditions are necessary to verify
reliability. This analysis result can also be applied to other electronic devices that require significant

cooling and are expected to be useful for related research and product development.

Keywords : Antenna, Cooling System, Flow Analysis, Heat Dissipation, Temperature

o] =72 R EFEEAR Y YR AR FAVEH71L9] AL wol Y AR5 AANAF ALY,
(II'TP-2024-2020-0-01612)

*Corresponding Author : Jang-Wook Hur(Kumoh Natinoal Institute of Technology)

email: hhjw88@kumoh.ac.kr

Received May 20, 2024 Revised July 10, 2024

Accepted August 2, 2024 Published August 31, 2024

450



qeLtel $ AAEE BF Ay A=

1. M2

FevE AAE FAbelaL eAlske 4E8E 3
ste A= A7) AeE AAuE st Y iz
Heeles Ag ot Fubk H ool mt ookt 3
gt 2712 AAE ] 4L ¥, Fold S o2 &ok
oA Fa3 AEZ FATH1]. ol Hsf AL ol
 Ho= BIHE AAAS FEol D= 3,
ol e A 2EEY 10T wY Hvie A +
g0l 50% olH Aavtttal FEAE 5 s 2o
FFE A w2l o= Qe HEd Y
2t AAES] gl o) iR IS 2AsHA] X

¢ 52 s Ast A AFS] A=G dFE 1
2 ZolBw, ¢tEue] bige B s AT
¥z A 2" o] Az FHEA=A AEsfoF
3], ol=fet <tElvRe] Y7k AlARR QFEL A
oF ¥z Ateldf| e W 7] S2E ol8stel &
719] &8s F3 Wi 228 HAs| FAske e
F2 Agokal et

(a)

()
Fig. 1. Simplified system model
(a) Antenna model (b) Antenna device model
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Fig. 2. Simplified Component model
(a) Component A (b) Component B (c) Component C
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Table 1. Component properties

Type Densit%y Spec?fic heat Axial. Fhermal Radigl .thermal
(kg/m’) capacity(J/kg-K) conductivity(W/m'K) conductivity(W/m-K)
Component A 2268 1167 0.26 24.7
Component B 2145 1136 0.25 16.5
Component C 2391 1073 0.28 32.7
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Fig. 3. Component boundary condition
(a) Component A (b) Component B (c) Component C
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Table 2. Volumetric heat source

Volumetric heat dissipation
Type (W, /m3)
Module 1 625,000
Component A
Module 2 46,897,547
Module 3 82,021
Module 4 20,341
Module 5 52,832
Component B
Module 6 367,454
Module 7 252,625
Module 8 103,870
Module 9 45,461
Component C
Module 10 41,145

AEE A4 LS 75 A AR 2ZE0IQl
ANSYS Fluent® 7F4SEIL s14-E oF7] A, At 44
9] 44, 48X 9 A4 24 5 A5t ol &
AAe A9 U, A= g 59 EAS sy, 4
A 24 FA7E EoleT W= A&7 &, 4,
2% & XAt FEo &3 g AARAL
Table 29} 231, 2dlo] upZEe yziak 2591 50T
2 AAs9nt. 3719 g5 98s] o|#A7] sl <t
gy g4 nEste] FES dsilon, ddHe
ZF A0 IS FrE o] Aketyla, ol ¢

g dloJElE YO 2 Fluent® B9 A4 58, € A
g 52 AEFoldsttH4,6,7).

2.3 B o Zxt

2A2|9 AZE Smm FEOAFE 3] gast
of QA 2o FHSER R sfHe AP,
350 Ao 2] et ¥ 1L Fig. 49 2
HE AL A% 327171 0.25mm7t H S fRE 2271
75Tl #EsHAL, F5 B= A& 2717t 1.5mmTH
83C A9 2=F A8k, #5 Ce A#F 2717t
ImmefA 69T FeF= A



gtelute] gz AlaElE B A AR

Antenna I

N

3. AJAH ol SHA

S EPNES=l- =S

Qe AJABIE 63T Sale olnol 7)o we
of glon, qlet Awe] AHo] ke mES| WAL Y
2X1717] Sfelo] slto] 50Ce] ko] EAfekct. ot
Ul st Aolo] W} 27 27k Yt AHe 7]
20w 20| o) eHiiolq Yrhnon 278 39

Outside wall
(63C)

_ _ B B _ Cooling

3h= 98, 959 Wol YoM VR 5718 WE component

sk elge sz, B2} WEo] 3ol Zolglel 3717t

284 £ AEE o 2EE ASHA FRIR. Fig. 5. System boundary condition

3.2 AAHE! i XX}

BAZAE Fig. 537 et 949 vhEHe 63T
= 3’_753‘3]—‘}51_'17_, LHE—_Q] LgZ_I]'ﬁ]- E'Eﬂ.‘l SO°C§__I }:j_;(:{vs]_ﬁ
om, WO JHE Jstal §&5E ALlsto] W 9
Xl Jsteirt.

100

95

Component B
90
85.94 85.49 85.1% 84.62 84.28 g5 o4 83.56 83.72
78,02 77.61 77.39 76.76 76.31 g0

——
75
-— 75227523 75,19

7248 7211 71.88 7134, x 70
s9s0nszons g

5 4.5 4 3.5 3 25 2 1.5 1 0.5 4]
Mesh size of edge (mm)

Max temperature (°"C)

Fig. 6. System mesh model

Fig. 4. Temperature convergence results
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Fig. 7. Component mesh model
(a) Component A (b) Component B (c) Component C
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Fig. 8. Airflow form
(a) Front view (b) Top view
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Fig. 9. Component maximum temperature
(a) Component A (b) Component B (c) Component C
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