538 B 1 45 21 Vol.38 No.1
2024 2 A Refrigeration and Air Conditioning Feb.2024.104~111

XEHS: 1671-6612 (2024) 01-104-08

SN FLEKEEE
Bl R %G1 1t K CFD #=3UFA R
EAA EWE
(A HRLBRFRERFRE HEH 266555)

(5 F1 @t SEREmEE S RENAHAE, BEHS . HIARRIREFE, ZIEn
WREMA RO H AT A EDK I B T HE SR T K R R IR . I Bk A
KPR ER AR NIRRT, SCILA RS B RTA B DA A R R 2SR B[R
R BKA B, BEINHIA I R, S A IR IR AR M H 1. A CFD BB, bl i
FUR S WA KON U S 174 RN 5 S S R4 4 /KON 0 S 3T 0o )78 91 1 10 P 40 L
W RE. BEMIAGR . TERE RECEAANL TR RISEM, 5 H Bl i (Rl USc ke B 1) A i A 3 R o (4
LA, W TRENAHRABERMERTE S E .

[521A]1 fluent; AHIK: B IAE HENL

FEISES TB657.5  XHEMFER A
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Condensate Energy Recovery System for Multi-connected Air Conditioning
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[ Abstract] Intelligent control and energy recovery are effective ways to improve the efficiency of HVAC systems and reduce
the energy consumption of refrigeration and heating. At present, the nearby or centralized discharge of air-conditioning condensate
causes waste of water and cooling capacity. The condensate guide bin connector and the double-pipe heat exchanger are designed to
realize the exchange of the condensate cooling capacity and the heat of the liquid refrigerant at the condenser side, so as to recover
the condensate cooling capacity, increase the refrigerant supercooling and improve the efficiency of the refrigeration cycle. In this
paper, the effects of refrigerant inlet temperature, condensate inlet temperature, refrigerant inlet mass flow and condensate inlet
mass flow on the average temperature of refrigerant outlet, subcooling, wall heat flow, coefficient of performance and compressor
power consumption are analyzed through the CFD simulations. The heat exchange law and optimal heat exchange conditions of the
energy recovery device are proposed, which has strong theoretical guiding significance for engineering application.
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Fig.1 Schematic diagram of general refrigeration cycle
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Fig.2 Schematic diagram of improved refrigeration cycle

(with energy recovery device)
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Fig.6 Condensate velocity distribution streamline
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Fig.9 Contour map of condensate temperature

distribution
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Fig.11 Contour map of condensate temperature distribution in YZ plane
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Fig.12 Contour map of refrigerant temperature distribution in YZ plane
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Table 5 Simulation results and performance coefficient under different working conditions
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2 318 285 0.1 0.024 313 307 482 5 2.92 46.2
3 318 285 0.14 0.017 298 288 3176 20 3.34 40.4
4 318 285 0.14 0.024 308 298 1353 10 3.06 44.1
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7 318 288 0.14 0.017 300 292 2935 18 3.29 41.1
8 318 288 0.14 0.024 311 304 904 7 2.98 453
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11 315 285 0.14 0.017 297 288 2872 18 3.61 37.4
12 315 285 0.14 0.024 306 297 1231 9 3.34 40.4
13 315 288 0.1 0.017 305 295 1086 10 3.37 40.1
14 315 288 0.1 0.024 313 311 163 2 3.13 43.2
15 315 288 0.14 0.017 299 290 2599 16 3.55 38.1
16 315 288 0.14 0.024 307 299 1109 8 3.31 40.8
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Fig.13 Average temperature of refrigerant at the outlet and air conditioning performance coefficient
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