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Experimental Investigation on Heating Performance of Variable Refrigerant
Flow System with Vapor Injection at Low Ambient Temperature
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Song Peigang'

Abstract Vapor injection technology is widely used in variable refrigerant flow ( VRF) system to solve the problem of severe decrease of
capacity in low—temperature environments. In this study, the key parameters such as pressure, temperature etc. and performance of a VRF
system were tested and analyzed to get the control strategy of VRF system at low ambient temperature. The results show that the mass flow
and state of the refrigerant flowing through the heat exchanger of outdoor unit are the main factors in the control of vapor injection for the
performance of VRF system at low ambient environment. The better heating effect will be observed when the quality x of the refrigerant in
the inject circuit is closer to 1. Therefore, the saturated vapor state of the refrigerant at the compressor supplementary port can be used as
an important parameter for the thermal control of the VRF system at low ambient environment. However, the theoretical optimal pressure

calculated by the suction and discharge pressure is not universal, cannot be used as an effective input parameter control for the low—tem-

perature VRF system with vapor injection.

Keywords variable refrigerant flow system; vapor injection; vapor injection pressure; superheating degree; refrigerant flow rate
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Fig.1 Heating cycle lgp-h diagram of variable

refrigerant flow system with vapor injection
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Fig.2 Variable refrigerant flow system with vapor injection
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Tab.1 Pressure and capacity test data under severe defrost conditions
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Tab.2 Pressure and capacity test data under ultra-low temperature heating conditions

. WL, Bsdads HERIREE, FSREE, &EE, RERES, SISk S, Sk
SE TR

C kW C C MPa MPa MPa MPa
F 27 75 -21 2.7 0.4 0.6 0.9
G 26 63 -22 2.5 0.4 0.6 0.9
H 25 73 -23 2.3 0.3 0.5 0.9

MU -15/—
1 25 86 -21 2.7 0.4 0.6 1.0
P 20/15

J 25 60 -22 2.4 0.4 0.6 1.0
K 24 69 -23 2.3 0.3 0.6 0.9
L 24 88 -22 2.3 0.4 0.6 0.9

Hi P& 4 R AR ) Pas 7 B ML R GERY
R A 2 MR, 25 MR 22 B/ S
£ 0. 35 MPa [T, SZUL2M, BRISTHH 00 fe A0 4
FEJIAE 1.0 MPa B3I, 1 52 00 o 1] b U8 6% T 7
0.6 MPa, 5 BRI RAFAE—E 2z, R, £l
P IRAERPIRES TS, AN S T ) AR e 5T
R H BRI B BER AL, A REFR BIAN RSB IS RS
TS R 2 18] ey A DG, ok A 1 P15 i 2K
T N G B SR

SIZERPLBET S 200 ), 4 T s
A IEH (9258, Forh AN TG R SR 7
FRARHLIAIERE O B RV, | A BT 2 5 R I
Fe TR I PR AH p,, A0 SN EAE B e BT
HR TS AR 7 [ 9 4 ) A5 DR R A 7 AR A
PRAESEPR AL B 58 A0 <7 BE I AS TR I EAY EER, T
FU B BRI T B W U B A RO A R 1%

FEARPLEHEAS T T e R T 1. 4 A58,
BHEAB AL TRt R Bt 20K,

3 D K T 5 A S AR B
B, UER T BS R AR AN TS T T AR 2 BRI
P BAT R AR (EAN RS TR 5 P A B
SRR DGR A REME A KA P B RO
3.2 #MSOT R E R IE A BUR B RSN

H T D A B 4 o 4 T e AR T L O T
AFALAN T PR A P Rl 2 5 A i PR RN
1 it BARE A DR AN B 7R R T
ISR, T Had BORZS s 55 — APl 2 5 4%
REAREE A Ve R 22 rp A 22 B A% (B s )
HilJ AR RE AR A, F ] 22 B e B RE DG A T
A , e 1207 2R R e BRAE A O — A 2t T
FHRREPIRS, 5P 225 . I TR R,

— 111 —



Fa25 F2H
2021 £ 4 H

RS

Journal of Refrigeration

Vol. 42 ,No. 2
April, 2021

TP AL PR AT T A A
3.2.1 BEREITRER

EAMU BRI 2 C/ARERIRIE 1 °C, WMk
IR 20 C/ARERIRE 15 CHIFREE T, ENHLETT,
AL T TS 4T, e 48 AL KUBL Y 38 3] 5 K He #
RE, EREREBITRET, HE o 3y 855 &

RITBEMBIRIRESEE

TIZAK A T, 3% B0 A0 S 08 A S o v 7R o
VA AR A T SO e R A B e Al 94 S e R
M BT 5 (B] b G A PUE R H Y, M~ P
SETEMRIAIEFT TO0 R, AR AN T P A F T 1Y
UG TT R, LAk VAT I A K R S 6 6k, AR
PNk 3 s,

i 4R

Tab.3 Superheat and capacity test data under severe defrost conditions
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Tab.5 Expansion valve and capacity test date under severe defrost conditions
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AH g 2/1 27 150 80 82 41 -12 -13 -1 -14 18 32
Al M 20715 28 150 120 84 43 -11 -12 -1 -1 18 19
Al 29 150 160 69 44 -12 -12 0 2 1 -1
AK 28 150 150 85 43 -14 -14 0 -2 17 19
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Fig.7 Fitting curve of heating capacity and expansion valve

opening under severe defrost conditions
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Tab.6 Expansion valve and capacity test data under ultra-low temperature heating conditions
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BB 25 100 80 86 44 -22 ~11 11 -10 1 11
BC 25 110 110 60 40 -23 -15 8 -8 5 13
BD 4 —15/— 26 115 110 63 41 -23 -19 4 -9 4 13
BE W 20715 8 120 80 73 37 -24 -25 -1 -11 1 12
BF 29 150 50 68 35 -20 -21 -1 -10 -1 9
BG 28 150 150 79 34 -24 -24 0 -18 12 30
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Fig.8 Fitting curve of heating capacity and expansion
valve opening under ultra-low temperature

heating conditions
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