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A Study on the Energy Saving Effect of VRF System
Adopting Variable Refrigerant Temperature Control
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Abstract: Up to now, the VRF (Variable Refrigerant Flow) multi air-conditioning system has controlled
the refrigeration cycle at constant target refrigerant temperature regardless of the outdoor temperature, the
room temperature, or the room-side set temperature. However, such a simple control strategy fails to
meet varying cooling or heating loads in accordance with the changes in the outdoor and indoor
temperatures and often results in the degradation of energy efficiency due to frequent switching of
thermo-on/off cycles. In this study, a variable refrigerant temperature control algorithm is proposed, and
its impact on the efficiency is verified via chamber experiments at variable outdoor and indoor
conditions. It is found that the proposed algorithm results in the flexible variation of the refrigerant
evaporating temperature within 2 13C during the cooling operation and that of the refrigerant
condensing temperature within 4~50°C during the heating operation. As compared to conventional fixed
refrigerant temperature control, the cooling EER and heating COP are increased by 6.5% and 24%,

respectively, with proposed variable refrigerant temperature control strategy.
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Table 1 Variation values according to the differences between the room and the set temperature

Cooling Heating
Room temperature . q Room temperature . o
- Set temperature[A] Variation Value[ C] - Set temperature[A] Variation Value[ C]
A<-0.5 +0.5 A<-35 +2
-0.5<A<0.5 0 -3.5<A<-2.5 +1.5
0.5<A<1.5 -0.5 -2.5<A<-1.5 +1.0
1.5<A<2.5 -1.0 -1.5<A<-0.5 +0.5
2.5<A<3.5 -1.5 -0.5<A<0.5 0
3.5<A -2 0.5<A -0.5
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Refrigerant
temperature [°C]

Refrigerant
temperature [*C]
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| | g v
20 35 Qutdoor -10 5 Outdoor
temperature[°C] temperature[°’C]
(a) Cooling operation (b) Heating operation
Fig. 1 Variable refrigerant temperature according to the outdoor temperature
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Outdoor Unit chamber Indoor Unit chamber 1 N
Capacity (kW) 4~16
- Temperature range (°C) 5~33
Capacity kW) 10-83 Relative Humidity range (%) | 1095
Temperature range (°C) -20~ 50
Relative Humidity range (%) | 5~95 ]
Indoor Unit chamber 2 Capacity (kW) 4~16
| Temperature range (°C) 5~135
Relative Humidity range (%) | 10~93

2

\

>

Fig. 2 Outdoor and indoor units of a VRF system used in this study

86 TATHI|IASLYX| HM233 M4z, 2019¢ 8



ok ABE WIS A5 A8l A Awe 4Re
ATLEst AUEEE QA FAH 2 7]
N9 FY B AF B9 AT L

ElL
o2 Asg Axksla AvAEge A
g e E Bt SAGT =
e +0.1C, &8 E &4 2 2bE +0.5%°]
Ao A3 AEL Fig 20 YEH F43
A dEe ol AMgdtE 28 kWE (83 H)
VRF 229|719} 145 kWF HAZE 490 7 E
RS Ayl & dE 23t 3390 7 A
We 8% A AsiA 4 Ay Ag g o

o] Aure Ak

2 = =

geke 2 £&S Blwd] 2] YA
Y AW &%= Table 2
o} o] AAS 71E AEZ (Case )T E
AFA AA ¥WEFE Wulex Ao dxndEF
(Case 2)= 274 AF A&t W3 G

S
3
fu
e
F{>’ Oﬁ —IIN'
ot %3:7
52
v
o
o

N
iy
£ [0 mx

]

btor
il
3
s
fit
)
el
_o‘lt‘
)
i1bd

o

rfo o

oy

il

w

(9,

s

fit

E

o

FASA kAo 2

W &%= 22,27, 32

>

R
>
v
lo
®
L
i
N
e
b U
>
Lo
>
TN
L)
41 x>
M ox

Moo ok

o 2 &

o
=

Table 2 Outdoor and indoor temperature of cooling
and heating operation

Mode Outdoor Indoor
Temperature(C) | Temperature(C)
Cooling 20 / 27 / 35 22 /27 1/ 32
Heating -10/07/7 20 / 25
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Fig. 3 Temperature variations in cooling operation
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Fig. 4 Capacity variations in cooling operation
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Fig. 5 Comparisons of COP in cooling mode
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Fig. 6 Temperature variations in heating operation
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Fig. 7 Capacity variations in heating mode
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