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Abstract : In spite of a lot of advantages of AHP (Adsorption heat pump), the fact that it responds less
effectively than vapor compression system does to partial cooling load diminishes its charming points. This
paper proposes control methodology adjusting the effective number of adsorbers according to changing
cooling load so as to manage AHP performance better. AHP inevitably undergoes sensible heat loss from
approximately 30T to 80C when changing the mode from adsorption to desorption. By flowing the
regeneration heat source only to required number of adsorbers in accordance with partial cooling load, hot
water tank temperature distributes much higher than the general case due to reduced sensible heat loss.
The higher heat source temperature refers to energy saving especially in case that auxiliary heat source
supports solar collectors when it is not enough to operate AHP. Auxiliary heat source consumption was
887.5 kWh when the number of effective adsorber is controlled, and 2197.23 kWh when general operation
without any optimization control.

Key Words : AHP (Adsorption Heat Pump), Partial Cooling Load, Effective Number of Adsorber, Energy
Saving
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Fig. 1 Schematics of AHP with/without control
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Table 1 Detailed value of constants of Eq. (2)

@

Variable

g [kg/kgud]

E [J/mol]

n [-]

Value

0.37

248.626

1.1418
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Table 2 Operating conditions for AHP simulation

Parameters Value
Max. number of adsorber HEX [-] 16
Weight of adsorbent per HEX [g] 1657.4
Weight of adsorber HEX [g] 3762.2

Specific heat capacity of adsorbent [J/gK] 0.8

Specific heat capacity of HEX [J/gK] 1.05

Adsorber side water flow rate [LPM] 8.2
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