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A Study on the Characteristics of Heat
Transfer of Oil Flows over Offset Strip Fins

Duk-Jong Kang

Department of Refrigeration and Air-Conditioning Engineering

Graduate School, Korea Maritime University
Abstract

In the present study, heat transfer characteristics of oil flow
over offset strip fins are predicted by the numerical methods.
Oil flow in the plate-fin passage is idealized by 2 and 3
dimensions. The flow patterns and heat transfer characteristics
are predicted in details. Numerical results show that the
average convective heat transfer coefficients are almost
independent on the raws of fins and affected by fin pitches. At
the rear face of the fin, there exists minimum point of heat
transfer coefficients where stream is separated from the fin
surfaces. The convective heat transfer coefficients are effected
by separation bubbles which appear at the wake region of
offset strip fins. Correlations for friction factor and convective
heat transfer coefficient are derived. The effect of natural
convection is described by three dimensional analysis. And also
the results by 2 dimension and 3 dimensional analysis are

compared.
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Table 2.1 Boundary conditions.

Table 3.1 Comparison of average convective heat transfer
coefficients and Nu. No. at 2nd fin (Uin=0.1m/s).

Table 3.2 Calculation Conditions.
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and oil flow.
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Table 2.1 Boundary conditions.

section boundary conditions remark
D-A inl'e‘F
u=uyu,v=0,T=T, condition
symmetric
A-B Qul gy =, ymme
0y ly—w condition
0T _
oy |y= w
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B-C du _ . v — 0 .
o e R N e condition
AT -
ay |x:3L t .
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C-D Ul gy =0, e
ay l,—g condition
OL|  _ g
oy ly=9
. . constant
fin T = 167TC
temperature
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(@) Characteristic length : s

(c) Characteristic length : /

Fig. 3.6 The Effect of fin pitches on

friction factor.
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Fig. 3.7 Correlation plot for friction factor.
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Table 3.1 Comparison of average convective heat transfer

coefficients and Nu. No. at 2nd fin (Uin=0.1m/s).

RENEEE R R R
3] 2] v [WT;mZ K] | 3 #NusseltF Re
5 1420 477 3.98
3.6 1850 42.8 2.73
2.5 2770 41.3 1.76
Table 3.2 Calculation Conditions.
) Inlet
Oil Prandt]l No.
Temperature
30C 9350
180 CST 45T 3670
60T 1610
30C 2920
SAE 30
45C 1290
2 9] X1 (L/W) 2.5, 3.6, 5.0
Inlet Velocity 0.05, 0.1, 0.2, 0.5, 0.6, 0.8, 1.0 m/s
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Fig. 4.5 Velocity vectors (Uin



(c) LIW = 2.5

Fig. 46 Velocity vectors at 1st fin rear face (Uin=005nm/s).
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Fig. 4.8 Pressure drops for fin pitch ratio.
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(c) LIW = 2.5

Fig. 412 Isothermal lines at 1st fin rear face (Uin=006m/s).
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c)L/W=25

Fig. 4.13 Local Nusselt No. at
1st fin front face
(Uin=0.05m/s).
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Fig. 4.14 Local Nusselt No. at
1st fin rear face
(Uin=0.05m/s).
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Fig. 4.17 Correlation plot for heat transfer.
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Fig. 4.18 Comparison of Nusselt No. (a) forced

convection (b) mixed convection.
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