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Design and Running Economic Analysis of an Air Conditioning System with Water Cold Storage
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Abstract A design approach of an air conditioning system with water thermal storage for process cooling of a large industrial
building in Guangdong region is presented in this paper. After completion of the project, a detailed economic analysis and
calculation on actual operation data is developed. The results show that the month economical rate of electricity charge with this
water cold storage system is 34.8% 78.2% compared with traditional air conditioning system. And the total average economical
rate of electricity charge is 65.1%. Moreover, this air conditioning system with water cold storage system also has saved 743 000
yuan for enterprise after four months of actual operation.
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Fig.1 Diagram of air conditioning system with water cold storage
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Table 1 Main equipment and technical parameters
& HARZH a5
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(CH-D WUE AR E 1206me/h, A A HIK R 1426m/h, 259 TH0 3k KEE 12°Cr7C
N A58 B RAKHL, BS: YKI2K4HISCWG, #isE #il4 i 1000RT, #i%E MR 657kW,
(CH-2. CH-3) BUE A R /K R 605m3th, AU A HIK & 716m3/h, 25 ToLNEEH KE)E 12°CI7°C, 2
EYA THUNHEH KEE 11°C/aC
BHIKSE i 1500m3/h 2
BRIKEE 1000m3/h, ZAESTE T 2
oK E 800m3/h, ARSI Y 1
A K5 800m3/h, ARARIHTT (7E: A IKEE SIAKE L % A %) 1
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I 2 de Ry [ M AR IR 4 T e i, AN EAT
Bk PR, 3R TG seBAME WK 2, e &
IKRERC A 0], BKEEARR R 7500m® , il &%
2 17415RT-h, 2907 ih4 H S 5 g 1) 39.5%.
BIRHENTCR AT AKEOR, w4t
R an il 3 Brow, AR IZAT S Hph )2 R R 2
0 0.9m, 3 EBURRAT. FTE KA B LE B
AR, AR BT R L, PRUEALA
FATIIEOL N, A BT B as AT, My
BEANTHRREMNIZATHA
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Fig.2 The appearance of water cool storage tank

Fig.3 The internal structure of water cool storage tank
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Table 2 Peak valley electricity price list
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e B 9:00-12:00 19:00-22:00 1.1811
08:00-09:00 12:00-19:00
SR 0.7362
22:00-24:00
BB 00:00-08:00 0.3940
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Table 3 Economic analysis on the actual operation of

air conditioning system with water cold storage

SEATHLRE (OB) NATHESE (DG TTEHEE
4 H 52894.63 103494.40 48.9%
5H 133701.34 613872.41 78.2%
6 H 90626.33 238138.73 61.9%
7H 120552.12 184923.43 34.8%
Bt 397774.42 1140428.97 65.1%
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Fig.8 Comparison of the actual payment of electricity
and electricity bills during operation
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