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Heat Transfer Characteristics of Fin-Tube Heat Exchanger
Coated with FAPO Zeolite Adsorbent at Different
Operating Conditions
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Abstract: In conventional adsorption chamber, adsorbent is embedded in between heat exchanger fins by
wire mesh. This method impedes heat and mass transfer efficiency. So in this study, to improve the
heat transfer performance of heat exchanger, a fin-tube exchanger was coated with FAPO
(Ferroaluminophosphate) zeolite adsorbent. The fin-tube heat exchanger has a fin pitch of 1.8 mm with
a variation of adsorbent coating thickness of about 0.1 mm, 0.15 mm and 0.2 mm. By varying cooling
water temperature and chilled water temperature respecively, heat transfer rate and overall heat transfer
coefficient were investigated. As a result, the heat transfer rate and overall heat transfer coefficient
increase with decreasing cooling water temperature and increasing chilled water temperature. Under the
basic conditions, the heat transfer rate of heat exchanger with 0.2 mm coating thickness is 11% and
43% higher than that of 0.1 mm and 0.15 mm, respectively. The overall heat transfer coefficient is
189.1 W/m>C, it is two times lager than that of 0.1 mm.

Key Words : Adsorbent coating, Fin-tube heat exchanger, Heat transfer rate, Overall heat transfer coefficient
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Table 1 Thermal properties of FAPO®
Properties FAPO
Density 700 kg/m?
Specific heat 805 J/kgK
Thermal conductivity 0.113 W/mK
Diffusivity 0.000254 m?/s
Table 2 Specifications of heat exchanger
Item Value Unit
Row 12 -
Step 4 -
Pt 21.65 mm
Tube Pl 25 mm
Out diameter 9.53 mm
Thickness 0.36 mm
Material Copper -
Pitch 1.8 mm
. Thickness 0.115 mm
Fin Material Aluminum -
Size(LxWxH) 420x274x116 | -
Table 3 Coating specifications
® | © ] @
Adsorbent FAPO
Binder Epoxy
Binder ratio(wt%) 10
Adsorbent weight(g) 400 1000 | 1600
Coating thickness(mm) 0.1 0.15 0.2




(a) Fin-tube heat exchanger (b) Coating thickness 0.1 mm

(c) Coating thickness 0.15 mm (b) Coating thickness 0.2 mm

Fig. 5 Photo of fin-tube heat exchanger with
adsorbent-coating
Table 4 Experimental conditions
Item Value Unit
. Temperature | 10,12°14 | C
Chilled water Flow rate 0.68 m’/h
Cooline water Temperature | 28,30°,32 | C
& Flow rate 1.316 m’/h
Adsorption time 420 ]
*Basic conditions
Q=m + Cp+(T,,~T,) (1)
(T = Thod) = (T — D)
LMTD — bed t bed @
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Fig. 8 The variation of overall heat transfer coefficient

with time
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