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ABSTRACT

In this research a study of the theory of six different adsorption pairs to check
and choose the best adsorption pair in terms of adsorption capacity and the effect of
high and low temperature on it. It has been shown that the best adsorption pair at

the temperature 25°C is the activated carbon fiber with methanol (ACF +
CH3O0H). Where the adsorption capacity is X, = 0.45, followed by granules
of activated carbon with methanol (AC + CH3OH) and adsorption capacity is
Xxe = 0.3 by more than half compared to a pair of activated carbon fibers. Then,

four adsorption pairs have been sdected for solar adsorption ice maker system and
a couple for solar adsorption chiller system. The application of Excel has been used
to solve governing eguations and mathematical mode of thermal balance
simulation the largest amount of ice produced, the highest coefficient of
performance for all pairs adsorption mentioned at the best operational temperature,
it was found that the activated carbon fiber with methanol, the largest amount of
ice produced 2.55kg and the highest coefficient of performance of 0.38 in the
adsorption ice maker at operating temperature of generator is (110°C). The

Adsorption chiller for a couple, silica gd with water, the best in terms of impact
with the cooling effect and coefficient of performance of the highest at temperature

range of (64- 110°C).
Keywords:. - Adsorption pairs, Solar ice maker, Activated carbon,
Coefficient of performance (COP).
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Saturate
Adsorption
Capacity
_ X,
Heat of Adsorption | Adsorption B
Adsorbent Type Adsorbate | adsorption | Parameter Parameter (T =T )
(kJkg) k n (kg/ kg)
20°C -
50°C )
micropores
Adtivated | diameter
Carbon 20" A[12] | Methanol
iber 13] CH30H 1000-1300 10.94 1.31 0.662
(ACF)
(YKAC,
14-20 mesh,
Activated produced Methanol 0.45
Carbon from CH30H 1800-2000 13.38 15 )
(AC) coconut
shell) [14]
(YKAC,
Activated 14}?)%{5“03“
Cabon | PETEE | Ammonia | 2000-2700 357 1.38 0.29
(AC) coconut
shell) [14]
(4-8 mesh,
grain
: diameter of
zedite | 538475 water | 33004200 5.36 173 0.261
mm) [15]
Size of 2-3
Activaed | MM (612
Cabon | MNSZ9 | Eangl | 1200-1400 | 1483 163 0.338
[16]
(AC)
Average
paticlesize
of 6 mm,
Silicagel Pore s ze Water 2800 10.51383 17 0.35
1.5nm and
3.0nm[17]
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Adsorption capacity of vrious adsorption pairs

‘— X(ACF+Methanol) —=— X(AC+Methanol) X(AC+Ammonia) X(Zeolite+Water) —%— X(Silica-gel+Water) —— X(AC+Ethanol) ‘
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Desorption capacity of various adsorption pairs
—— X.AC+ehtanol === X_Sijlica-gel+water X-AC+NH3 X-Z+water === X_-AC+CH30OH === X_ACF+CH30H
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Mass of ice for different working pairs with different temperature

‘—‘— Mice(kg)(AC+ethanol) =#= Mice(kg)(AC+ NH3) Mice(kg) AC+CH30OH Mice(kg) ACF+CH30H
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Coefficient of performance for different adsorption working pairs with different
temperature
[=+=—coP(AC+etha.) C.O.P(AC+NH3) == COP(AC+CH3OH) == COP(ACF+CH3OH) |
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Refrigeration capacity for (zeolite + H20) and (silicagel + H20)

‘—O—Q(kg)(silicageHHZO) et Q(kJ)(Ze0lite +H20) ‘
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Coefficient of performance for (Zeolite + H20) and (Silicagel + H20) with
different adsorbent temperature
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