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Problem Statement

m Design a heat sink in
Natural convection

m Heat sink must have the
highest heat transfer
rate (more than 100W)
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Problem Statement

ption
neat-sink has rectangular fins.

area of the plate is fixed.

neat-sink is fixed for vertical direction.
neat transfer through fin tip is negligible.

neat-sink is made by aluminum(6063 or

/. Use *bilitzky correlation’



Problem Statement

m Drawing of Heat sink




Data and Information Collection

Parameters Value
Height of fin
Thickness of fin

35 mm

H
t 1 mm
Width of plate W 225 mm
L

Length of plate 200 mm

Pr Pr 0.7
AT =T,-T, 50°C
Thermal conductivity k 0.028W/m°C
Thermal expansion f 0.0031 °Ct
Kinematic viscosity Vv 18.4x10°m" /sec




Data and Information Collection

hydraulic radius r 2*((b+2*H)*L)/(2*(b+2*H+L))
Aspect ratio a b/H
(g* B *Pr*AT *b~4)/(v ~2*r/Pr)
FAE A 1.25*%(1+b/(2*H))
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Data and Information Collection

Nu, == heat sinkol| A &f 540 d o] L ; & Ako] A €
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geometric parameter
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Identification/Definition of

Design Variables

m Variable
n : number of fins




Identification of a Criterion to
Be Optimized

% The heat transfer(Z & & 2f)




Identification of Constraints

m1l.gl:FinCost< 3000&
gl : n* (32002 /kg)*t*H*L(2670kg/m’ )
< 3000

(=M : FANMEBAAE XM 22 & JFHA
250*%200 &< ok ol HE” reference® & Lt (] 2tk
Jl=HE Y A S 2B 0N from st=AtH I =T IHR)

m 2. g2 : Fin heat transfer = 100Watt
g2:hx2(nxHxL)xAT > 100



Use of Excel Solver for
Optimization
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Use of Excel for Graphical
Optimization

Heat fransier rade by Design of nadural conveciion plale—Tn heat sink
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Modeiling
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Future Work

m 1. Make various Variable
-L, t H,..

m 2. Further study about various correlation
- Yovanovich correlation
- Elenbaas correlation
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m Extended surface heat transfer

-(Z)A: Allan D. Kraus,A. Aziz,James R. Welty,James
Welty
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