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ABSTRACT: This work discusses the pressure drop, heat and mass transfer of the finned-
tube heat exchangers having 7mm tubes and offset strips in dehumidifying applications. It
focuses on the fin material saving and the reduction of pressure drop. The experiment was
conducted using three times scaled-up models to simulate the performance of the prototype.
Eight kinds of fins having different strips and S shape edges were tested. The area density
of the strip was a major factor and its shape and the location were secondary factors on the
pressure drop, the heat and mass transfer. The reduced-area fin can almost equal the non-
reduced fin in the aspect of heat and mass transfer. The strip fins proposed in the present
work can considerably reduce both the pressure drop and the fin material for a similar ther-
mal load.

Key words: Heat exchanger(® i3 7)), Heat transfer coefficient(® A& #4), Pressure drop(¢}
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Table 1 Comparison of parameters between

the prototype and the model heat ex-
changer used in the present work

Parameter Proto- Model
type
Re, Pr, Sc¢, Rey 1 1
T, ow. n, f 7 1 1
Scale factor 1 3(m
Fin material Al Al
Thermal conductivity [W/mTT] 222 222
Fin thickness [mm)] 0.1 0.3
Peclination angle[°] 90.0 2.1
Frontal velocity [m/s]} 07~15023~05
Inlet temperature [TC] 210 27.0
Inlet relative humidity [95] 50 50

Pressure drop [Pal 1 180/mY

Heat transfer coefficient 1 1/2(/n)

Heat transfer rate [W] 1 3(n)

Condensation rate [kg/s] 1 3(n)
1

Condensate thickness [m] 3{n)
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Fig. 2 Fin configuration tested in the present
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Table 2 Dimensions of heat exchanger used
in the present work

S15
Parameter IEEI; I?S S16M1 S30
! S15M2
Tube diameter, D 225 225 225

Traversing tube pitch, P, 630 630 630
Longitudinal tube pitch, P, 381 381 381

Fin pitch, Py 363 363 363
Fin thickness, ¢ 03 03 03
Bare tube area, A, 231 231 23

Fin surface area, Ay 4005 328 2522

Total surface area, A 4236 3b16 2753
Fin area reduction ratic 00 018 037

Material reduction ratio 0.0 015 031

Dimensions are in mm and mm’. The surface
area and the reduction ratios are based on
plain fin of Fig. 2.
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Fig. 3 Experimental apparatus wused in the
present work.
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