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Research into Miniaturization of Adsorption Refrigerators

0 O 0
Satoshi INOUE

0 o 0
Hiroshi MIEDA

If a good absorbent is used, it is possible to improve the performance of adsorption refrigerators. However in this

paper, it proposes a new system that can improve the performance even if the absorbent of the same performance is

used. The new system consists of multi-stage adsorber. Each adsorber has two heat exchangers. One is an adsorption

heat exchanger filled up with absorbents, and the other is an evaporator. The heat exchangers are connected with the

series respectively, and the flow of fluid is a counter-flow type. We made the simulation of this system. Using this

simulation, we showed that the system performance was calculated, and the system performs well.

Key words : Adsorption, Refrigerator, Miniaturization, Simulation
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Fig. 1 Adsorption refrigerator
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Fig. 2 Adsorption isotherm of water vapor
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Fig. 3 Multi-stage adsorption system
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Table 1 Specification of cores

Tube Fin Adsorbent

Number (=) | Length (mm) | Width (mm) | Pitch (mm) | Pitch (mm) | Weight (kg)

Adsorption core 152 202.0 10.0 7.0 1.0 1.0

Evaporation core

(Condensation core) 118 2020 320 1.7 - B

Table 2 Simulation conditions

Air—conditioning conditions

Inlet air temp. (°C) | Relative humidity (%) | Air flow rate (m3/h) | Air velocity (m/s)

Inside 27 50 380 -
Outside 25~45 50 - 45
Flow rate of fluid (kg/h)

In the adsorption In the desorption
Adsorption core 400 1000

Ambient temperature
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. Fig. 10 Performance of multi-stage adsorption system
Fig. 9 Performance of each number of stages
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