K B #E ¢

ACTA ENERGIAE SOLARIS SINICA

405 M
20194E8 A

Vol. 40, No. 8
Aug., 2019

XEHS:0254-0096(2019)08-2306-08

I SEFNEHENT TR RIS
FAED, REXS, FRED, FEES, RERS

(1. FEBEBE T MEERFIET, TN 5106405 2. Fr ERMABE ] A BEIRE S 052, M 5106405
3. AR FRE TR o] AR REVRIF T & SR T I S S, TN 5106405 4. FREFERAEE R, LA 100049)

B OE. P RANE AR TR s TR ML 3 SRS R R ST RATOA B A RG4S T
B AR R AE RN TR I A T A RE RO S S AR LR . SEIOZE SR IR EERE T, = -7 C I, B R4 LR R
f AR EANIE ST p, BIREIN, 250 00 il 0 T D) SR W IN , 1 R 48 COP, B Wi/ TEIRBEREE (T, )R -15~7 C
XA AE THE 1T, RGN R e AGIR O 540U 16 R BRI R, BB AN ES n,, MR
22 oy =P AN de ZIRIAI DGR ULE , 5 AR EAE REA L AR GE AR D) SR PR L 14 T 3 17 4
W, Y BEE 4 B 24.529% . 24.39% , 4N E S8 COP, TEAGIR ATANSHE 1 i S 4R 71 10.7% , 1 76 55 R A o

HIRGR R GENEREE B AT RIS
eS0T N

FE>2ES: TB61'S TERFRIRAD . A

0 51 §

R s BB R Z R AR 48 B
T, TIETE R A T RIN 2 2 2t histT" .
T EER AR - =S SN R R R i
JRG5 Hed R I T AN VE I R4 LIz e ™ i
B AR S AR A7 AR BEALAR LA B IR A5 (] A
o figp pR b A T] R [ A A o R T A R A DT
e s R B SRR RS N
TR T R AR AR AR e Al B B
A5, Hor R H AN AR AR IR I B A Y
— PR o PR R T 48 BIL R A £ o R,
YUk MBS AE i, m TA]Ah B AR fre o) 32 21
TR AEHL o SR TIT i e T 6 AL I HL AT [ E 9 A
PR 4 A5 AR 78 T 0 8 1 38 47 I 2 5 o it
JE4E KR4S A", S EBUEA MR EBAR , Hol
VEA A R, AR T 73 22 5 B R 1 v ol DX e
PO PR S I AR TS AT AR
FOARR TR 5% 7 SR MLt 2 H i oy ot
FEH—DT5 1

W EHEE: 2017-03-15

2RI TRAAHL; VL RIEAPERE ;s HVURTT; INZEAR

SCHRL10 ] H RAT0A BALRUET V& 80 % Uk
AL (CPAMLRUEL ) R G AE—15 CIREE i BL 60 “CHY
oK 8 0 53 2 g IR AR OK SR A B 7R e fE
BTSN HRGE GG . cop, i T
48% 36% ; SCHK [ 11 138 1 AR 4510 43 72 A8 T80 T 3k
INZE SRS R rbERE , 515G 2 KRR
FHLE, FE-15 CEIN R R Hil i . CoP, 735
PR T 10%.25% , H Z 50 6 3 I 1 (5t o I o
P 30%~38% 5 SCHik [ 12 ] 37 B SUGE #NSTR o)
e AR A WM RS0 RGN AT 2R JE 4
ORI S5 N S AR A S AR BT AR ] R, A
[, HFR AR HU e S AT i 8 Ab X R, AR5 )
BN SCHRI13 5L I M58 43 48 2% R G0 # l SRms
FEXTAS R B H A5 2 80 e R i AU T e R
G A4, LAt by H bR 2 80 S AN ) Ee il
0.4~0.7, 1 LA COP, fy H b5 Z Bt S A ANV T 1
B4 0.7~0.8., SCHRL 14 JAEAR IR IR B AR KM )
BRAESAE T X o BT, 45 R B ATLBURT 4R 8 7
TR 4R AL A i 5 A0S0 T 2 He 40 L A 1 AH
M PERENS R s LBV B S 2 SOk B X

HETH: PERE AL F A OB I eR[20141365 5 ) 5 T 44 h EBRE B 4 RIS A VE L 100(2013B091500042) 5 2017 47 M
T P R A1 T £ 30 (201604016048 ;. 201604016069)
BEEE: NS ©(1984—), F, Mitarsd, FENFRIAA T HE 2 AR T 5 . jinfei0632@163.com



84 RAEAF . WA LAS T oL AR RE R 20 2307

BUBUET #0 TR sl % 7 X H 45 HL 1Y 1 42 BB BIF 9%
MEZEHE T AT T REMIERA BNV . HHRHLW
HOAH Lb , BRATLBRLGRT #h SR Bl i 7 2R 4 L (R AL R
FOACAE 1AL, HL25H {8 5, 8 T 7 /NS i 3R
LA N R SE . SCk (15 ]38 i X HR S K
B, 5 BAHLBUEL R G L, Y = A R T -15 C
BF, B R G R 5 cop, o i R T2
2.29% .1.94% ; CHR[16] L R410A BAHL A G R 5¢
RWFFERT G, I 5 RS R GMINT H, e = MR
FE T -15 CHE, Rl o a8 5 12% DL |,
APF {E#2 1 4.62% . SRMITEAE T.O00 T HE £ b
ST p,, X ERAIL BT 2R S0 i R B A 52 e T
W HEAR D

AR AR S INABERE T, (2 = AT
TR, A FRAEMUAIR [ R ANSE T p,, 1356 7
2, LA R410A #MIR B % 1AW R 4 LR R 48
R FERT R AT ST, T PR T,
FEAEHIIRR f RAMIET) p,, X R GE P RE 152
M) KA, I 5 R 48 R ST % L, DU A v i)
ARG A 1) — 2 RS

1 BB KRENEFEEN

FAPL AL AN IR S 1 R 4 LR )R T 4
PUHES TR 7 b, IR 22 R . [ 1
N EAEHL T AR S s A

c. R4 e

b U R
1 RS T AR R R

Fig. 1 Schematic diagram of working process in cylinder
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pressure-enthalpy diagram
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Table 1~ Specification of system components

a R R

JEARRL 28I RSN BRI HE R  10.8 em’/rev
AW RIS LR 0 6.14x
BlEss 0.57 mm; 3 HE 0.1 mm; TR : 1.2 mm;

(IR ) HEEL 2 A EL 34 WA ERINE RST : 700
360%26 mm

TR 0 AR RS s 4 - 09.52%0.7 mm;
R WAIE0.1 mm; AR 1.1 mm; HEELC:2;
(MR ) HEHL 40, AR IME RS : 880 mmx510

mmX*45 mm

MRk T A TR P26 R 0~500 45
NZERS  AME:38.32 mm; MR 185 em’
Tl R410A
F2 WA TRFE
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Fig. 4 Variation of heating capacity with injection pressure
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Fig. 5 Variation of power consuming with injection pressure
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HEATING PERFORMANCE ANALYSIS OF FLASH TANK VAPOR
INJECTION AIR-SOURCE HEAT PUMP WITH A SINGLE
CYLINDER ROTARY COMPRESSOR

Zhu Dongsheng'”, Sun Jinfei"™, Yin Yingde'”, Li Xiuzhen'*, Tu Aimin"’
(1. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China;
2. CAS Key Laboratory of Renewable Energy, Guangzhou 510640, China;
3. Guangdong Provincial Key Laboratory of New and Renewable Energy Research and Development , Guangzhou 510640, China;
4. University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract: A flash tank vapor injection air-source heat pump (FTHP) system coupled with a novel single cylinder rotary
compressor was set up to explore dynamic characteristics under different conditions. The effects of ambient temperature
T, , compressor frequency f and injection pressure p,. on system performances of a R410A FTHP system were
investigated experimentally. The results show that when the ambient temperature was fixed at —7 °C , both heating
capacity and power consuming of the FTHP system increased, while the FTHP system COP, decreased, as the
compressor frequency and injection pressure increased; In addition, the FTHP system exhibited higher heating capacity
than the single stage compression system in the whole operating conditions ; when the compressor frequency was fixed at
80 Hz and the ambient temperature ranged from —15°C to 7 °C , the correlationship between vapor injection ratio and
the injection pressure is inverse under the high and low ambient temperature. It is determined by injection specific
volume n,, , injection pressure difference p, —p,. and injection time dt. The heating capacity and power consuming of
the FTHP system wereimproved with theaverageof 24.52% and 24.39% respectively, comparing with the single stage
compression system as the ambient temperature increased from —15°C to 7 “C. The FTHP system COP, could obtain
the maximum improvement of 10.7% at the low ambient temperature and low injection pressure. However, the vapor
injection no longer improved the COP, at high ambient temperature, while the single stage compression system
performed efficiently in this condition. Therefore, in view of the energy saving and emission reduction, the system should
be switched to single stage compression system if the heating capacity demand could be satisfied at high ambient
temperature.

Keywords: airsource heat pumps; compressors; cylinders; heating performance; injection pressure; flash tank



