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Technical and Economic Analysis of

Evaporative Condensation Direct Expansion Technology in Taiyuan Metro Air Conditioning System
Liu Kai
(China Railway First Survey and Design Institute Group Co., Ltd., Xi’an, 710043)

[ Abstract ]

In view of the high energy consumption and large scale of civil engineering about traditional air conditioning in

Subway station public area, the scheme of using evaporative condensation direct expansion equipment in the design of the first

phase of Taiyuan Metro Line 2 is proposed. By analyzing the superiority of the scheme in technical principle compared with the

conventional cold source system, and comparing its influence on civil construction scale, equipment investment and operation cost.

The results show that the initial investment cost of evaporative condensation direct expansion air conditioning system in 23 stations

of the whole line can be saved by 32.798 million yuan, and the operation cost can be saved by 123.05 million yuan annually, which

has good economic benefits.
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Fig.1 Distribution map of Taiyuan Subway Rail Line 2 phase 1 station
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Fig.2 Schematic diagram of evaporative condensation

technology
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Fig.3 Schematic diagram of evaporative condensation direct expansion system
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Fig.4 Comparison of refrigerating capacity between
traditional units and evaporative condensing direct
expansion units
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Fig.5 Evaporative condensation direct expansion
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chamber is installed in the new air duct
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Fig.6 Evaporative condensing direct expansion outdoor

unit is arranged under the exhaust shaft
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Table 1 Calculation results of ventilation and air conditioning system in typical station public area
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1 ANRE 242 448 690 36838 36838 68157 68157 104995 71865 176860 191000
4.1 R
+2 WEHEH
Table 2 The Equipment cost
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Table 3 The Operating cost

ji g2 T & BB R ZE R AR RS
TR TG 690/3.3301=207.21kW 690/5.517=125.23kW
IBAT I (] 1x30x18=540h (1 MH, X 18h)
s HLFE 207.21x540=111893.4kWh 125.23x540=67624.2kWh
. 111893.4x0.8=8.95 Ji 7t 67624.2x0.8=5.41 Ji TG
o CHL2Y 0.8 TE/) CF 8 0.8 TE/1E)
R ES = / 44 3.54 JiTt
HAIIFE 22x2=44kW 18.5x2=37
AT ] 6x30x18=3240h (6 M~ H, 4K 18h)
L R HLFE 44x3240=142560kWh 37x3240=119880kWh
#H 142560%0.8=11.40 /3 7C 119880x0.8=9.59 i 7t
I8 KNS L / 45 1.81 /it

Lhi: I ELI R R B R GOR L P G R M A 4B 4T B 3.54+1.81=5.35 Tt
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Table 4 The Civil construction cost
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WL FR
BE (&8) LG HFL (m2) BE (&8) LG HFL (m2)
A IKHLA R — 126 S S
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WA H AL - 218 S 92
=S 2398 15 — 101.2 Fi
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B R LRI A, 4xgk 23 e AR IX 26944 3279.8 J1 (&P 92 Ji+ - % A 3187.8
TR KHZ KA BREE RS REVIRE T A Ji), BATHABHEATE 123.05 JiTt.
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