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Empirical Correlation for Natural Convective Heat Transfer around Microfin Arrays
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Abstract

Microfin arrays with fin heights of 100 #m and 200 um and six different spacings from 30 #m to 360 pm
are fabricated using the DRIE process. Natural convective heat transfer around the microfin arrays on both
vertical and horizontal surfaces is experimentally examined. It turns out that the orientation effect of microfin

arrays is negligible compared with macrofin arrays. The obtained heat transfer coefficients are compared with
the existing heat transfer correlation for the macrofin arrays. It is concluded that the existing macro-

correlation is no longer valid for the microfin arrays. Relevant empirical correlations for microfin arrays on
the vertical and horizontal surfaces are presented based on the present experimental data.
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Fig. 1 SEM images of microfin arrays

stk DRIE 34 A2 deolso] & g
g 2t e 22 wE) A9 Een 374, F
ge] 42, dels 4ztel 3 AR wBRse] w
S A2 egsE B ZEeltht @ u)
ECIEEIERIE

100 zme}F 200 gm T+ 7FAI 2 A
7= 40 gmeol vt & Abel ] IHAL 30 imel M 360
um7FA 6 7FA 2 A 2SI Figure 1 <2 200 zm
2 EolE 7HaL 6 M & A E e vholA
2 % W<€ e] SEM(Scanning Electron Microscope)
oA S HolFE

A% ARE 2H 2 gl we F A

2 FJ3kSlt) Figure 2 & % WA H 2

EE 9% A% A Mg=EsE BoFr 5 4
ol o dFS =] A A "R EA
st F 4 FE2 YR MClE Ade] 97t
EQl AW Hw <t A gTh AW A= 7ME
M=Z 25 cm©ol™ 50 em o] FolE 7MY 7] &
L5 4357 fste] F AN 94 dx ¥
o]Z ¢1xo] 30 AWG SHYES A5t &
% g 2o Bxo] 7 Ui wde o wid
S ZEQo=EHN I HjE AHS T EEAS
FAE AT S o Fxo)7] "t 5%
H RS o g i gk sl f wES
3 AA diF EdEESs 7 5 Aok @ ow
de] 2% SA4S Sl SEA He T oo ¥
g Atole]l 100 pm FA19] ¢k EAUE A4
sttt 25 pum o] 7h=vhek Fheldoe] f wid wbe
Holl 2 Mg sy e} AdAHo om wg%

o7t Iz 7Be A} 3¢ A Zglo)ot A4
of gtk of # Mg YL A¥ AW Tl
Fig. 2 ¥} #o] $X3tA A}t =3 ke A9
gAe) e FA WPt ta AelE welth
Figure 3 & 4% W3 HAEZS 93 23 Fxo]

o el whel A% AR o FAo] debAe ol

2056



cover chamber (polycarbonate)

cover chamber (polycarbonate)
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Fig. 4 Nusselt number variation for microfin arrays and
minifin arrays on the vertical surface
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Fig. 5 Nusselt number variation for fin arrays on the
horizontal surface
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Fig. 6 Orientation effect on Nusselt number for fin
arrays on the horizontal and vertical surfaces; L = 10
mm (fixed)
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Fig. 7 Fitted empirical correlation about Nusselt number
variation with modified Rayleigh number in microfin
arrays and minifin arrays on the vertical surface
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Fig. 8 Modified empirical correlation about natural
convection around microfin arrays and minifin arrays on
the horizontal surface
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