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Data Reduction on the Air-side Heat Transfer Coefficients
of Heat Exchangers under Dehumidifying Conditions
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ABSTRACT: Four different methods of reducing the heat transfer coefficients from experi-
mental data under dehumidifying conditions are compared. The four methods consist of two
different heat and mass transfer models and two different fin efficiency models. Data are
obtained from two heat exchanger samples having plain fins or wave fins. Comparison of the
data with the reduction methods revealed that the single potential heat and mass transfer
model yielded the humidity independent heat transfer coefficients. Two different fin efficiency
models — enthalpy model and humidity model — yielded approximately the same fin efficiencies
and accordingly approximately the same heat transfer coefficients. The heat transfer coeffi-
cients under wet conditions were approximately the same as those of the dry conditions for
the plain fin configuration. For the wave fin configuration, however, wet surface heat transfer
coefficients were approximately 12% higher. The pressure drops of the wet surface were 10%
to 45% larger than those of the dry surface.

Key words: Wet surface(# E®), Dehumidification(# %), Heat transfer coefficient(@H € A<),
Data reduction(H o8] Y A), Air-side(F715)
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Table 1 Previous studies on wet surface heat transfer of fin-and-tube heat exchangers

Investigators Heat and Wet fin Fin = p Fin pitch Result
mass transfer efficiency shape [mm])

McOuiston® Dual Humidity  Plain 4 181~635 Z‘;iﬁ:i;f, Ziiz EEE;

Wang et al.”¥ Single Enthalpy  Plain 246 1.82~32 hy = hy
Eckels and Rabas®  Single Enthalpy Wavy 3 197~313 hy > hg

Mirth et al.® Single Enthalpy  Wavy 48 161~32 hy = hy,

Humidity Wavy
Hong and Webb™ Dual (Wu&Bong lanced 23 149~212 hy > hy,
modification) louver
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Table 2 Heat exchanger samples
Sample D.[mm] Fin shape P,[{mm] P,[mm] P;[mm] ¢;[mm] N xs[mm] Py [mm]
1 7.3 plain 21 12.5 1.49 0.115 2 - -
2 10.3 wave 254 22 1.49 0.15 2 14 55
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Table 3 Experimental errors

Parameter Max. uncertainties

Temperature 1T
*1Pa
*£15%x10 "m"s

Differential pressure
Water flow rate

ReDc +2%
f +10%
i +12%
m/sZ 147
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Table 4 Definition of € and NTU for wet surface heat transfer

Sensible heat Total heat Latent heat
Driving potential aT 4i Adw
. Qsm Qtat Qlal
Effectiveness (£ Cmin( Tr, in_ Ta, in) Cmin ( Ta. in" Tr, in) Cmin ( Wy, in— W, x'n)
A UA _UA
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Co=(mc,), Co= i, Com 11y
C C,=(mc,) (mc,) : Lwg
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