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Experimental Investigation on Reheat Dehumidification Performance of
Multi-split Variable Refrigerant Flow Rate Air-conditioning System
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Abstract A multi-split variable refrigerant flow rate (VRF) air conditioning system with reheat dehumidification was built in the paper.
With the VRF system, the dehumidification amount was experimentally studied under 6 operating conditions. The influences of opening
degree of reheat electronic expansion valve (EVW) and reheat heat exchange area on outlet air temperature of indoor unit were experimen-
tally investigated in detail. The experimental results indicated that the employment of parallel reheat heat exchanger increased the dehu-
midification amount of the VRF system effectively; the dehumidification amounts of indoor unit 1# and 2# increased by 11.7% -40.4%
and 10.5% -28.9% , respectively. Optimal EVW opening degree existed for reheat heat exchanger to obtain the maximum reheat temper-
ature difference; the optimal EVW opening degree increased with the decrease of indoor temperature T,. For purpose of isothermal dehu-
midification mode, the required EVW opening degrees of indoor unit 1# and 2# were 9. 6% -9.9% and 6.5% —-7.0% , respectively.
For purpose of dehumidification mode with T, > T, , the required EVW opening degrees increased with the decrease of both indoor tempera-
ture and reheat heat exchange area.

Keywords variable refrigerant flow rate system; air-conditioning system; electronic expansion valve; refrigeration performance test; de-
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Fig. 1 System diagram for reheat dehumidification VRF system
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Tab. 1 Geometric parameters of heat exchangers
JIRGIE = BHMRIALG R A PGS A KA B T B
£/ mm 1011.0 737.0 650. 0 737.0 650. 0
5/ mm 1340.0 180.0 80.0 180.0 120.0
HEEL 2 2 1 2 1
U B A AR 66 7 2 7 3
M SEfE/ mm 17.32 17.32 17.32 17.32 17.32
R B/ mm 1.9 1.8 1.8 1.8 1.8
HAATHFY m’ 46.3 4.8 0.8 4.8 1.1
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Tab. 2 Measured dehumidification amount under 6 operating conditions

EL R ENTH BRI /(kg/h) 1#?%5% i & /(kg/h) R
T/ C TR (Croy VPR THER R 2RI 2R g
: ‘ g g W% B B
18 18/95 1.37 1.7 24.1 111 1.26 13.5
16 16/95 1.34 1.81 35.1 1.25 1.61 28.9
12 12/95 11 1.43 30.0 0.94 1.16 23.4
35 18/95 1.33 1. 66 24.8 1. 14 1.26 10.5
35 16/95 1.09 1.53 40. 4 1.08 1.29 19. 4
35 12/95 1.03 1.15 1.7 0.89 1.03 15.2
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Fig. 2 Influence of EVW opening degree for 7, =T, =18 °C
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