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A Numerical Study for the Heat and Mass Transfer in Silica gel/Water
Adsorption Chiller’s Adsorber

Young-Ju Joo', Oh-Kyung Kwon", Jae-Ho Yun®, Joung-Ha Kim®, Yong-Chan Kim"

ABSTRACT : Nowadays, adsorption chillers have been receiving considerable attentions as
they are energy-saving and environmentally benign systems. A Fin & tube type heat
exchanger in which adsorption/desorption take place is required more compact size. The
adsorption chiller is expected to have high energy-efficiency in utilizing the waste heat
exhausted from a process. The objectives of this paper are to investigate the effect of fin
pitch of fin & tube on the adsorption performance and to develop an optimal design fin &
tube heat exchanger in the silica gel/water adsorption chiller. Previous study concluded that
optimal particle size selected 0.5mm, type RD silica gel, and fundamental heat transfer & mass
transfer experiments carried out. From the numerical results, the adsorption rate for the fin
pitch 25mm is the highest than that for the fin pitch 5mm, 7.5mm and 10mm. Also cooling
water & hot water temperature affect the adsorption rate.
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Fig. 2 Boundary condition of numerical study.
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Fig. 3 Comparing this study with other
correlations

Table 1 Physical properties of type RD silica gel

Properties Values

Silica gel particle size (7(-) 0.5 (mm)
Apparents density (p,) 761 (kg/m')
Effective conductivity (A) 0.155 (W/mK)

Surface diffusivity (Dg) 1.58525 = 10"%(m%s)

Overall mass transfer coefficient

(K.,) 0.0095 (1/sec)

Specific Heat (C;) 920 (J/kgK)

Latent heat of adsorption (H) 243 = 10" (ki/kg)

Table 2. Numerical conditions.

Parameters Conditions
Temp. of hot water (C) 75, 80, 85, 90
Temp. of cooling water (C) 25, 30, 35
Adsorption/Desorption cycle time (sec) 450
Inner diameter of tube (mm) 17
Outter diameter of tube (mm) 19.05
Fin height (mm) 12
Fin pitch (mm) 2.5, 5,75, 10
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Fig 5. Variation temperature of silica gel for
fin pitch with time.
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Fig 6. Variation adsorption rate for fin pitch
with time.
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Fig 7. Variation adsorption rate for temperature
of cooling water with time.
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