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Abstract

In this study, a double-bed adsorption cooling system using vehicle radiators as an adsorbent bed
was built and the system performance was tested and investigated experimentally under various
working conditions. The results proved that the operating conditions have a positive effect on the
cooling performance of the system. Zeolite 13X/CaCl; composite adsorbent-water was used as the
adsorbent-adsorbate working pair. The adsorption cooling system contained two adsorbers, an
evaporator, a chilled water tank, a condenser, an overall controller, a hot water tank and a water
cooling tower. It was equipped with measurement instruments and supplementary system com-
ponents. Various operating conditions for example, adsorption/desorption phase time, mass re-
covery time, heat recovery phase time, cooling water inlet temperature, hot water inlet tempera-
ture and hot water flow rate, were investigated and optimized. The coefficient of performance
(COP) of the system was recorded at about 0.25 while the specific cooling power (SCP) was about
171 W/Kkg under the operating condition of about 25°C cooling water inlet temperature, 85°C hot
water inlet temperature, 16°C chilled water inlet temperature, 600 s of adsorption/desorption
phase time, 50 s of heat and mass recovery time, 2.4 kg/min chilled water flow rate, 7.8 kg/min
hot water flow rate and 8 kg/min cooling water flow rate.
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1. 5

i E U, ARRAEAR N LA BEIR B 52 B8R 2 1 0T . SLEIRE, AT R 7
K, R AEE KA b, AR Bk RT L, A RRE SR BT LY HRE, K RRAE T REX —
Hbr B BRI TR AERA R, RBH A8 SIS Al PR IR IS 50 T, W B =i 48 BOR A2 SEIIX — B R,
BAUERAE A HAR, A AR — AT T E 1]

W RS 751) 2 MR B A1) 4 R 8 TP B — AN 0 2] [3]e Ahmed 255445 17— 380 vl FIHIWL R, FE02KAT 3
Rl WP, AL AT S R A B [4]. Solmus 28R T — SR HIA RGIEE T RAR A1
BT, &4 COP A 0.26, SCP A7 Wikg [5]. TSO &k T —ME AWM, FEREER, S
PR K. TEFRAECIRILT, HL SCP N 378 Wikg, COP N 0.7 [6] [7]. HHILRET UL, & A W B FRIAR X T3 38 )
We b7, SERA LR, R FORE A B 2R T 13X/CaCly, B AR
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Figure 1. The schematic design of the adsorption cooling system
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Figure 2. The adsorption cooling system
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Table 1. Standard operating condition of the adsorption cooling system

= 1. MM RGRFREESITESH

ZH HfE AL
T) hot,in 85 °C
Teoolin 25 C
Teninin 16 C
Lads, des 600 s
hmr 60 s
Tipor 8 kg/min
ool 8 kg/min
Titenint 24 kg/min
w 7 kg

AT, AR FKIELEE, VRPN BT TR, [B05T [RI RN TR), ORI K v H K At
/%Z}ETE ERIRENT . BRI IS8 e B i 2 fos.

Table 2. Varied operating conditions of the adsorption cooling system

= 2. MM RE ST EREITESH

ZH HE AL
Teoolin 20, 30, 35, 40 ‘C
Lads, des 480, 540, 660, 720 s
- 40, 50, 70, 80 s
Hthor 7.6,7.8,8.2,84 ke/min
Mool 7.6,7.8,82,84 kg/min
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Figure 3. Effect of the cooling water inlet temperature on the cooling performance of the system
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Figure 4. Effect of the adsorption/desorption phase time on the cooling performance of the system
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Figure 5. Effect of the heat and mass recovery time on the cooling performance of the system
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Figure 6. Effect of the hot water flow rate on the cooling performance of the system
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Figure 7. Effect of the cooling water flow rate on the cooling performance of the system
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Figure 8. Temperature profiles of the heat transfer fluid at different locations
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