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Abstract This thesis was conducted a numerical analysis on the radiant heat performance according to factors
of design of heat sink for cooling of the automotive LED head lamp. The heat sinks were designed with 5
different types to fit the limited internal space by formula based on an existing product (Type 1). Designed
heat sinks of five types were analyzed by ANSYS CFD VI12.1, and the analysis results were compared with
the existing type. The results of simulation were analyzed temperature distribution and average temperature, air
flow characteristic, heat flux etc. This thesis was researched on the correlation of the cooling performance
according to the heat sink structure and the fin shape. Through numerical analysis, could be confirmed heat
sink Type 2 as the best results.
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[Table 1] Thermal properties of Aluminum(Pure)

- Various temperatures
ngredien N;Zlit:tlg Properties in 300K 6 (K) in the prlj'operties
®) P Co k o 2 10 k(W/mK)/c,(J/kg’K)
(kg/m”) (J/kgK) (W/mK) (m?/s) 100 | 200 | 400 | 600 800
Aluminum 933 2702 903 237 97.1 302 | 237 | 240 | 231 | 218
Pure
S5 gl ol o] dn ARl & A4 BELE SHIY - ke A Yol ol
SIAS] ol AU WA llemaen=] 59, 4 428 SRokv sk
U5 5O olofd 4 ik SINT LEDS MFLE,  LEDE xul7ol] HgsiuA sl gk Aol
g aje dEAle) 917 53 2 AHERAS AET +AEYc Fo B2 Wejo] A48 ol§3 LED 2
ol QR wA] el BRAVZ W ALY 7o) wlol de ATF Bele] wame] FR9} A
WS A5k7] A5t A &=} o] BA Hof| 2 2E=WIL 7P Fast adets 295 W
ofsict. 5}t 18]al Eo[3-4]+= CF-designi} COMSOLS ©]
LEDY| 252 FgAst 4 Memislel Agdda 83 WadaidS soto] WadA Y EAE Hs Al
o} AFdsel FF= vl ] ), 58] 2 A52%  AISFYTh Lee 5{5]<= LED }7]X] MCPCB 72} 7|24
= AxTY dsAste #EEEY ¢ele]l d 4= qivk F, 33k WY AEA W AAIF] HE B el
LED:= ¢jg A9 oy 85%7} g2 HIlrl= Aoz o S £3Yste] AEAor &8 ol LED MR16 X1
A qlom, 22 A A AT 9= dste] A T 7SIt Hwang 5[6]2 10W LED %59 1
227t AeEe]l A SR ARe o] g TS A7) g AtollA A4 HElE o]
2ol B 9 e d5g dojuy 4= Qv ®3 LED  -gsto] gy P4 PCB FF Y LED 7i4: 53 22
3 &% (junction temperature)”} 150 Cof| 77k W] A oIRE-S A3} sl Ador H=sch
HEo] 2o kFEo] 3 thi(chip failure) H4te] & Hwang F[7]2 MRI16 LED 2W55 o]-8sto] 4| A
Asto] 11 7)50] @8] &gEh mebA LED Axs Azl nE JH2E HSE skl ol 5% 4
2 A|2”o] 377 Aal fAA o2 S 150C 7 E3%E LED 295 £ 9 & oS g A4E 9
O] LED HeHE 2% (junction temperature)ES 110~130 3}t
Colgtz A AlACk F51t o] B F 4 jlen A-52F LED A2520] A3 gt A= 20074
2 1 B4 gt YIS AAlsks Aol 4 B 2hds] J3E|glon, Kang S8 LED x5 W
#olct. 5ol g Bkl 58 T 5 e WEAAEeR
A LED Ax5ol A& 7hsdh WA AgS Wzt S|EAAS dAuE 2t (s Bt hset
Whalof whet, Ak tRol o3t s1EA = (heat sink)9} A AES AtetHA F7H8 02 AIAlE LED M5
Z}il(cooling fan)o]] OJgt Al 7 WAl WAALE AN & AlRlslo] 2 MxFH Hwd 23 Ansngy)
sto] FHEE FTMAIK A WA (liquid cooled  EEA HiETo] AA wiEgHte dF2IE Hest
cold plates), A3}l O3t WA Q ¢-8hE o83t S|E T} Yan Lai F[9]& LEDE A2k AxTol 28317
ato]Z(heat pipe) o= EY ¢ vk @A F 97 HA L“Zl“ﬂ“‘oﬂ tsto] AFE aYsto], S|EAA
I B|E mpo|Lo] HFe AAUFTE o83 S|EAAY o W7 whE 2% udrlox PEE o]§ste] o
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WAE ol A EE SIEAAE B8] 38 Fote] RSl APetesE F 57HA Typelo® **741’3}"4
PEdhs AR, &S S|EAAY SHS Adste]  Type 1~Type 65 A4 o] 283131t} S| EA=
3719 5 2U8E = PE A8staL k. A4 LED packageo Al WAYsh= E& 7]Z°§ 5]
olfgt S| EA A WEHFS SVlole AT ol &9l FRY 2= 160TE YAWE 7HsstelS o] 2L
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[Fig. 1] Type of heat sink

(& 2] A4S e A7 -
[Table 2] The number of mesh for analysis

c Mesh
e Solid Fluid Total
Type 1 146,820 256,716 403,536
Type 2 127,820 204,174 331,994
Type 3 221,487 523,544 745,031
Type 4 177,880 412,404 590,284
Type 5 137,840 240,710 378,550
Type 6 34,890 704,852 739,742
<514 A](Continuity equation)
op , 0
S5 Al(Momentum  equation)
opu; 9 ap
+—(puu;, — 7)) =— ——+.5, 2
ot az; (p 7 ”) ox; ! @
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S :gi(ﬂ_Po) 4)

SAPIA, pi= B719] Wi density), py 7%
9] W (reference air density), t= A|Z}, u e r= ke
Q249 AHuJl8-<(Absolute fluid velocity component in

direction x;), 7'”t 23 ElXA|(stress tensor components),

He= dlgty](total enthalpy), F), = = SFAto]| U X|(diffusion

energy flux in direction x;), p+= &=(Piezo metric

pressure), S, --5F(momentum source components),
S, o9 =

o A% (mass source), Sy
source), x,+= Z| 1%} (cartesian coordinate), g,= 57}

A2 (energy

2= (accelera- tion of gravity)©|Ch.
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[Fig. 2] Temperature distribution of heat sink
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