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Nom aclature

area, m’

twice the wavy finan litude, m
heat capacity (J/ K)

hy aulic diameter

complete elliptic 1 egral second kind

Fanning friction f tor = 7,,/(0.5; 7,2)

effective fin conduction length,

heat transfer coefficient, W/m*K

fin height, m

current, A

Colburn factor = 4, /(Re, Pr'”)
thermal conductiv y, W/m-K

consistency index, kg/m.s>"
contraction lossc¢ f ients
expansion loss coefficients
channel length, m

wavy fin length, m
effective length, m

hydrodynamic et ¢ length

dimensionless hydrodynam ice len; 1 =L/ D, Re b, > M

fin parameter = (2A/ kst)"”
mass flow rate, k s
Number of channels
Nusselt number, Wk
pressure, Pa

differential Pressure, Pa
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D _M 3.12

" 2S+2(H ~1)
Neglecting the thickness of e fins as it is thin, 1t becomes

28

= = 3.13
2+H) (a+l)

Dh

For two dimensional flow a—0. So,

Dy=2S 3.14
The relationship between 2 fin spacing and the FPI is presented by the following
equation when spacing is considered in  hes.

1
FPI

There is little difference in the hyd ¢ diameter using the present definition than the

N 3.15

definition of the Kays and London (19
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4.5 Summary

Data reduction procedures for fifteen wavy fin specimens were discussed brietly in this
chapter. A simple correl: on was also obtained for a very low Reynol number range
such as Re < 60 for  the experiments. Each experimental result was plotted separately
and also the compa ion between the fin data having same heigl was depicted
graphically. The procedure to obtain heat transfer co-efficient for a bare channel
experiment was also  scussed briefly for benchmarking. The experin tal results for
each bare channel were compared wi 2 theoretical value which was around + 25% RMS

Crror.
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5.7 Summary

Models were developed for very high Prandtl number liquid (Pr = 318 to 573) which can
predict the friction f factor and Coll n j factor data of wavy geometry within + 25 %.
Analytical expressions r both low Reynolds number flow regin s and laminar
boundary layer regi =s were combined using the asymptotic correlation method
proposed by Churchill and Usagi (1972) which can cover a wide range of Reynolds
number. Experimental data for fif >nd erent fin ‘:ometries were used to validate this

asymptotic model.
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4

2st ca. . Specifications

Five test plates have macl 1ed in dif -ent heig] :to test the di :rent fin specimens. One
common cover plate wit two inlet it manifolds at the edges have also used in test
section. Fig A.1 to A.3 shows the ils specifications of the compoi nts of the test

core.
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A-pencix D

.xpe.iment: Plots

Fig. D.1 - D.14 show the experimen ° data for Fin # 2 to Fin # 15.

Fig. D.15-D.19 sho' the comj - between different fins having same height.

Fig. D.20 — D.33 show the comparison of experimental data with low Reynolds number
asymptote for Fin # 2 to Fin # 15.

Fig. D.20 — D.33 show t : comparison of experimental data with LBL :ymptote for Fin
#2toFin#15.

Fig. D.20 — D.33 show the compa of experimental data with combined asy >totic

model for Fin # 2 to Fin 15.
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