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<CPU 22 58>

Fluid Density Specific Heat Viscosity Thermal Con
ductivity
Air 1.225 1005 1.781e-05 0.02521
Aluminum
Copper Solid Density Specific Heat | Thermal Con
ductivity
Aluminum 2702 908 237
Copper 8960 386 401
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- Outlet

« T :249 [m/s]

. 7| % :26.85 °C

(A=)

» Heat flux of Heat pipe

: Q
gy, = - = 2
A NHP (Nf S I)AHP 1 6046 [W/m ]
v =22 21510 HF 2 : Standard K-epsilon model Q = The CPU thermal load [200W]
v Bounda ry |ayer : 5 Nyp : denotes the number of heat pipes
=~ N; = the number of fins
X Z7X : Experimental and numerical heat transfer analysis of Ay = The internal surface area of each HP

heat-pipe-based CPU coolers and performance optimization
methodology/MaticMozeAljazZNemani¢PrimozPoredos
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[degC]

I 67.173

65.944

« OljA A} 64.85 °C (62.25 °C ~67.17 °C) - 52 20 s
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XA

[degC]

CASET)

68.125
67.073
66.021

64.969

Tavg = 67.05°C

[degC]
CASEB) I66.821
65.737
64.653
63.569
62.486

Tag = 64.45°C

[degC]

I 69.101

CASE3)

67.892
66.684
[d:fia ’ 65.475
I65944 64.266
' Tavg = 66.35°C
64.714
63.485
[degC]
CASE4) I
62.255
64.635
[e]
@ | T.,=648"C | N
63.660
62.685
61.710
Tovg = 63.75°C
J\ ALTAIR w"ciMgaerjagietm v BA2E §Y e



03

XA

CASE4)

Tavg = 63.75°C
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v' Design Features(O|S} DF)2t?

Xj nE X+ & "
o s .LL|O| pro s _le- HI-O:'E M= Oté)l‘

otz WM 7| (Vortex Generator, VG)2| &%t : M &

X £4X : Numerical investigation and optimization of a heat sink having hemispherical pin fins/ Djamel Sahel a

Lahcene Bellahcene b, Aissa Yousfi ¢, Abdussamet Subasi
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03 “Design Features(DF) 71

XA

[degC] [degC]
Ref 65.611 CAS E1 ) 59.858
! Ul '
64.635 58.884
63.660 57.909
Tavg = 63.75°C s Tavg = 57.58°C 56.935
AP :2.05 [N/m2 AP :5.60 [N/m2
61.710 L 555
[degC] [degC]
58.275 e

CASE2)
HE

57.361

56.448
55.535
54.621

Tavg = 5645°C
AP :3.35 [N/m?

CASE3)
8

56.777

55.779
54.780
53.781

Tavg = 55.85°C
AP : 445 [N/m?
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“Half-sphere”
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“Half-sphere Hole”

X £4X : Numerical investigation and optimization of a heat sink having hemispherical pin fins/ Djamel Sahel a,* , Lahcene Bellahcene b , Aissa Yousfi ¢ , Abdussamet Subasi

J\ ALTAIR #MciMgaemjageta



03 “Half-sphere Hole”

DOE X ™A A

[degC]
Ref IS':;.?YG
56.17177
55,179
Tavg = 55.85°C e
AP : 445 [N/m?
53.781

[degC]

CASE1 ) 56.897
1 Hole I

55.871

54.844

Tavg = 54.85°C S
AP : 438 [N/m?Z

52.791

CASE?2) {ege)
4 Hole

54,778

53.712

Tag = 53.75°C 52645
AP : 432 [N/m?

51.579
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6 Hole I

53.982

52.897

Tag = 52.7°C 51.812
AP 423 [N/mZ

50.727

v' Hole X|& : 1.2 [mm]
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XA

A = O}
<Hole 7f==0j| [}E& 2= &> « Hole 7i==: 67§
56.50 450 _ _ _ .
56.00 5585 445 e e LOHMEHA 2 :527°C
55.50
55.00 54.85 4.38 4.40 o 9f&™ St 4.23 [N/m?
54.50 p—pr 435
54.00 w432 4.30
53.50 ' - -
53.00 52.7 423 4.25 > XXMl At EA
52.50 . N
52.00 HO|69—| 7|'|—)|E %7|'%I'O“ [[l'E|'
51.50 3 B N
BR2, YHYSI 25 U
0 Hole 1 Hole 4 Hole 6 Hole <Q9l>
W, oar @ HHT S0 L4BtE ofRot F0of RE9 B3
® FYS HS0Z Qs B9 ¥ HHE 7} B

¥ ZA : Numerical investigation and optimization of a heat sink having hemispherical pin fins/ Djamel Sahel a,* , Lahcene Bellahcene b , Aissa Yousfi ¢, Abdussamet Subasi
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Hot 7 o 7
(S|ELO|Z X =Mz}
TaVQ ['C] 63.75 (Tref.avg) 56.45 55.85
AP [N/m? ] 2.05 (Apref) 3.35 4.45
|Tref.avg Tavg | } 7.2 (11-3%) 7.9 (1 2.4%)
| AP, - AP| - 1.3 (63.4%) 2.4 (117%)
/BEH T > A8 v g st
Two= A4 HE:72, B4 79 4 ) T 20 EDoALE 29
AP = 44 Ha 2.4 St ot =DM PE
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-*—l &' Aa-l 7:” Heat transfer enhancement in solar air heater duct with conical protrusion roughness ribs (2017)
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]
Cone

SN g4 UHYs HAg
87 @4 2® XS (), £0| H), 22 ©

Mot =A:Fin BH BH 25 < 65°C

¥ £X : Heat transfer enhancement in solar air heater duct with conical protrusion roughness ribs/TabishAlamMan-HoeKim
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03 “Cone”

DOE /¥ 24

[degC] (degC]
57.776 coa7s
Ref I CASE1) I
H=Z(2 T D=8) |
56.777 -
P e 56.448
54.780 . -
Tavg = 55850(: Tavg = 5645 C
AP : 445 [N/m? AP :3.35 [N/mZ
o 53.781 o
e gl
CASE?2) 59.181 CASE3) '
%%(%E D:4) I %%(%E D:2)
58.243 60.573
57.304 59.582
. 56.366 58.590
Tavg = 5735°C Tavg = 5965°C
AP :2.69 [N/m2 A5 AP 1238 [N/m? 57.599
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