®ww% HSW BHEIVEERERXHR(BARMER) Vol.26 No.5

2011 4£ 10 H JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science) Oct. 2011

SLEE 421004 - 1478(2011)05 - 0005 - 03

af SRR RIR PR PUK 25
s i PERER) IS I 5
A, k|, MHE,! BEX

(L AMBET R Fb Hlb TR, i M 450002;
2N FRAHERRARAS, )7 K )7 M 510935)

RE:ARLZZASHEMNXTLE L, FHEMBAXTLBEARBARBGEFEAELITT KB
F.EFRFEBREH(20£1)C, KHBKBKRLS CHEHHSS CoHdad REAEAFBRABELRE
L MAEAFRHRBREANS, BRI S, EA RN, ARG RERKY A4.76,%
fh 2 ROA B

KER:TARBRBARE  HEmil; ARFHBERAK

R4S :TB6 NEIRER:A

Experimental study of operating performance on
static air-source heat pump water heater

WANG Chao-xin'?, ZHU Xing-wang' , XING Lin-fen', QIN Zhi-cheng’
(1. College of Mech. and Electr. Eng. ,Zhengzhou Univ. of Light Ind. , Zhengzhou 450002 , China;
2. Guangzhou M. Universe Cooling-air Tech. Development Co.,Lid. ,Guangzhou 510935 , China)

Abstract: The operating performance of air heat pump water heater with static heating was tested based on
air conditioning measurement platform. At ambient temperature of (20 + 1) “C with water tank temperature
from 15 °C t0 55 C, the system parameters such as suction pressure and suction temperature had no signif-
icant change. Discharge pressure,discharge temperature, compression ratio and compressor input power all
rose. The average COP was about 4. 76 ,and the system showed feasibility in energy saving.

Key words; air-source heat pump water heater ;static heating ; COP

0 B AR
ST A, 25 IR AR HOK 87T LS
AR A EREFHRELRE, AMIMT  —WnASKEREPUK S IR Bk S0
AR M EORBOR R, BUK R e SRR ARG EAOK RT3 A WS SR
Pl iRk AT ZMBEHE R K, BT EREPRRRHT T RERBI. k(2 -4]%—
REEA RFLEMMESERARIKS, BATHR KA ERRBOKESETT T O, SCER(S -

W8 A #9:2011 -01 —03
EERMA . THHA(1985—), 8, THETREA BN BILFRAELHEL, T EMRTFANTHARRTELITHA.



.6 BHBILEZRFH(BRAMFER)

2011 4§

710 LA B 0 £ X 2 ST IR BOK AR A S B AR X
&, SCHR[ 8 1 3 i AR a2 SR AR BoK 2 198
BEREHMIE BT T B A MR R AT X 1
AR LEREROK IR HE T O T s AT
PEREMUH Bk, LU R4 JE 3 H AT R R T
RERF LR BRI R 2 S %

1AK% E S A

1.1 RRFEEMRAEEE

SR FEMAERKES 5 HE R TR,
KRR, RGBT e TS
A ARREEM R R A ERELS T SESEHR,
W P M RE RER R, &8 EHILG BN
TR = AR, E A KA N B DR o R 2 e A
£, TR P H A5 3 45 K AR B K, 98 7R IR B
K. R4S EMBELR TR, BIMENRBZEL
8, S8R Ve B ER.

AIXIAE FE G AT B AS 22 SR E AN 2, g
2R FMUBLII S STERE K S8 LT
MORELD . G FIEBEBENERTEANSH
WF: =R A, 85 % TH310VEEC; ##1
REXRERSR A, RN LKA R, 3 )5 (6]
B2 mm, &% 9.52 mm,2 HE20 %), 24 30 m; K5
WILR IR e B gy 1 A, KA, R
¢$9.52 mm x0.35 mm, G4 32 m; K 250 L 7K
FE=NGEK A R B A48 1 0 0 LA 1 7R
R22. ik Ee % &AW A B 1 .

RIS, HSEAEKAEIA 15 CH7K 250 L,
SRR THE S C L id R IF 1 BE , BLBKAE
P BIK IR IR E] 55 C , Fr A 4 k.

1 BREAZHEAKRBEHELIA <

S KA 4 E SR E
i ok K T8k R ER
ZYTH 15+0.5 55x0.5 20£1.0 15+£0.5

1.2 REMXAHE

PR A, BB B B S B A SRR
KA A ROKIRBE W HE <l B ¥ BE RS IR T R R
BRI RHESUE D B R ES M. TR
BRIAAERIUAHPH Pt100 AT & R4 P O,
R 1, 2 R g Bk O AUK R KA E
TRRERF 0.2 mm 5 B e e 4 I B 5 K4 AL

| okl
A
A

NN

Bl #BREIAMNEAETER

PO ESRAE S #W & REFTHEFENIIER
At RENE; e & A RSEH 1 /it
BHLF Agilent 34970A HiE AL K.

2 WARER S

W HECIELBE e 7 Bl /K A6 P 7K I A 78 4K i 2% 4
B2 Al 3 B on. A 2 BT, Bl KA KR Y
BT, LA HE SR A 8 B T, MK iR

100

| /
Si L

il —— HIRE

]

—— RAHE

20} [ —

* ——

10 2.0 3.0 4.0 5l0 TSO
TRFE K B T

A2 A HAUBEMEAREAKERLGHE

247
2.0t
1.6}
&£
=, —a— HSKEH
R —— RS EN
H
0.8
04f & * © -
0.0 . )
10 20 60

3.0 4'0 50
AP T C
B3 R HALEAMEAKEAKE LTI K



HS5H

IHE RS WAXTARARAAKBEAREWRRAR <7~

EMNW 4 15 € EJH3] 55 Cr, HESBE M
63.1 C_LF+389.2 C; iy W< IR B B K IR A 1L 3%
/N EARTRELE20 CHA. HE 3 0TI, BEE KM
KR BT, B4R LA HESUE 7 AR SRS o #3 t
S, Hrh R SR S AR/, AR BB S, T HE
T TEMEAIRS LK. 247K 7 K B H 1R
YIsEy 15 C EFHBI 55 Chf, HESHE ST 1.05 MPa
EF+312.38 MPa. I B o RS AW LA, T
B i ol B IR 3 B R B R () £ 4
I, KA K IR BT T, A RGN B E A
B TR , EL Y BT TR I A T K A POk TR A
R BRI AR AT Bk A I B 0% O 4 4 P IR 25 0
/D TF UL BEEE , B AKWREAR T3, #
PEE D ERBUR TR 2, SRR 2 MM ES T
FARES W BEIR ) LR R R 1 mAS R, S BUR S
HLE 40 L3 o, BRI, SR E T .
LR AR G M AR R B COP B K # A 7K
IR Z AL 4 A S. pi P 4 7] 00, Bl /K A4

2300
2200

2000

1800

BT E/W

1600

1400r

120

10 2lO 3.0 4I0 5l0 6I0
TR F P 7K B 2 1R 18/ °C
K4 SHERMARFARBEEIRGHE

10 20 30 40 50 50
KA PIUK P BRI C

BS5 COPMAMAKBELMLGWHE

PIKIR A b T, 2R G e D FR R, 24 K 48 P9
TK SR BE MBI BR 1 15 C B 71D 55 TR, B4
THFEERTHLTIRM 1316 W EFHH2 212 W. [FHT, B
El5 nl L, RYEH COP HiE KA WK BE W EFA—
HFEAR. LKA KPR E NI R 15 C LT
3|55 CHY, RG89 COP 6. SOTF R 3. 26. X2
NEEMRSTIR I B AR R IR BE AR IS LT, ¥ R 1
ASWTTH B, P48 L) B 48 Lot R BT FH 85, AT S 3
FEARHLIHFER TR —HI K, RGN COP fi—H
TRE. B KA 1S CImfA®] 55 CRBA R, &
L34 COP Ky 4.76, T REBR U] &..

3 i

DX FREMARZIERFERKENRE
EERAEW BEE KB AR PR RENA R, BK
e 3 AR I BE 4 A8 AR 2 AR W 48, i e R g A
KIBEHRLET 5, S BEF LI EL LRI,
THAEM D RE B K.

2) KAEPK AP H R BE M 15 C gl 55
i, REGEH) COP N 6.59 FRER 3.26, RGN
ISR P COP Y 4.76, 1T HERUR BT

&%k

(1] GB/T 23137—2008, K A fn K fil /Al & # R A K[ S].

[2] Xu Guoying,Zhang Xiaosong, Deng Shiming. A simulation
study on the operating performance of a solar-air source
heat pump water heater[ J]. Applied Thermal Eng,2006,
26:1257.

[3] ChyngJ P,Lee C P,Huang B J. Performance analysis of a
solar-assisted heat pump water heater[ J]. Solar Energy,
2003,74(1) :33.

[4] Li Shuhong, Wu Wenbin, Zhang Xiaosong, et al. Experi-
mental study and application analysis on solar-assisted
heat pump water heater device[ J]. J of Southeast Univ,
2005,35(1) :82.

[5] Mei V C,Chen F C,Domitrovic R E. A study of a natural
convection immersed condenser heat pump water heater
[J]. ASHRAE Trans,2003,109(2) :3.

[6] Kuang Y H,Sumathy K,Wang R Z. Study on a direct-ex-
pansion solar-assisted heat pump water heating system
[J1. Int ] of Energy Research,2003,27.531.

[7] Zhao Li. Comparison of performance between non-azeo-
tropic mixtures working fluid and R22[J].J of Chem Ind
and Eng,2002,53(8) :1237.

(8] #BmzE, IR KUH.& — AR BT HAK
ZRNFRLI]. RAHR,2007,35(7) :47.



B AR S R RE ROk BB AT P B BRI 5 [HRGEE ..

(= TRidE, RN, JASF, =&ML, WANG Chao—xin, ZHU Xing-wang, XING Lin—fen, QIN Zhi—cheng
1E LA T #15%, WANG Chao—xin O35 T 2= Bepll H T FES4 B, 1] 1 4450002 ; ) M A SRR R AT IR A F], ) 4<) M

510935), AL, b, ZHU Xing-wang, XING Lin—fen O M Tolk22GebL i TFES2 e, I F MM, 450002),  #
A, QIN Zhi-cheng (7N A TRHI R A IR |, T 40 ™M, 510935)

s HBMEE T B BRI

G 44 Journal of Zhengzhou University of Light Industry(Natural Science Edition)
. 0D 2011, 26 (5)

CEILE ¢ 8 21K

2R (845)

L. GB/T 23137-2008, Z HI MU i PR HUK R

2. Xu Guoying;Zhang Xiaosong;Deng Shiming A simulation study on the operating performance of a solar-air source heat pump

water heater 2006
3. J.P. Chyng;C.P. Lee;B.J. Huang Performance analysis of a solar—assisted heat pump water heater[#F3CHF]] 2003 (1)

4. T, aOCHE, TR, BB i KB RERE BUR BB BRI 5T 55 N 0 A DIITIRE SCT = AR i K222l CHARREARD - 2005 (1)

5.Mei V C;Chen F C;Domitrovic R E A study of a natural convection immersed condenser heat pump water heater 2003 (02)

6.Y.H. Kuang;K. Sumathy;R.Z. Wang Study on a direct—expansion solar—assisted heat pump water heating system[#FCHiFI] 2003 (5)
7B R AR TR R22 P R E s [T S0 -4 TR 2004 (8)
8. B, YWk, BRWIEH, G i, 223677, BOOW, 146, 552, SR, VFSO — G4 e X R MoK = FBLISWE S DR SCT - LB

2007 (7)

5 {iESCHR (24%)

L FRHE U A I AR BUK B3 R S on) B D8 ST -5 B 2013 (1)

2. UK, TR WIEEAE, JEROG R290FFACR134 afhg HUKZR I TE RE 20 By sl 52 I e ST -3 RpLik 2014 (05)

BIFASOR A Eilgs. JRMXIE. AR SE. W& . WANG Chao—xin. ZHU Xing-wang. XING Lin—fen. QIN Zhi-cheng & I 2 B HIEHUKERIZ

ATHERERIRIEWFTT DRI ST - HAR Dl 2B 4. CHARRRERD - 2011(5)



http://d.wanfangdata.com.cn/Periodical_zzqgyxy201105002.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%9c%9d%e9%91%ab%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%85%b4%e6%97%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%a2%e6%9e%97%e8%8a%ac%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a6%83%e5%bf%97%e6%88%90%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Chao-xin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHU+Xing-wang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XING+Lin-fen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QIN+Zhi-cheng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%83%91%e5%b7%9e%e8%bd%bb%e5%b7%a5%e4%b8%9a%e5%ad%a6%e9%99%a2%e6%9c%ba%e7%94%b5%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b2%b3%e5%8d%97%e9%83%91%e5%b7%9e450002%3b%e5%b9%bf%e5%b7%9e%e4%b8%ad%e5%ae%87%e5%86%b7%e6%b0%94%e7%a7%91%e6%8a%80%e5%8f%91%e5%b1%95%e6%9c%89%e9%99%90%e5%85%ac%e5%8f%b8%2c%e5%b9%bf%e4%b8%9c%e5%b9%bf%e5%b7%9e510935%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%83%91%e5%b7%9e%e8%bd%bb%e5%b7%a5%e4%b8%9a%e5%ad%a6%e9%99%a2%e6%9c%ba%e7%94%b5%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b2%b3%e5%8d%97%e9%83%91%e5%b7%9e450002%3b%e5%b9%bf%e5%b7%9e%e4%b8%ad%e5%ae%87%e5%86%b7%e6%b0%94%e7%a7%91%e6%8a%80%e5%8f%91%e5%b1%95%e6%9c%89%e9%99%90%e5%85%ac%e5%8f%b8%2c%e5%b9%bf%e4%b8%9c%e5%b9%bf%e5%b7%9e510935%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%83%91%e5%b7%9e%e8%bd%bb%e5%b7%a5%e4%b8%9a%e5%ad%a6%e9%99%a2%e6%9c%ba%e7%94%b5%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b2%b3%e5%8d%97%e9%83%91%e5%b7%9e%2c450002%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b9%bf%e5%b7%9e%e4%b8%ad%e5%ae%87%e5%86%b7%e6%b0%94%e7%a7%91%e6%8a%80%e5%8f%91%e5%b1%95%e6%9c%89%e9%99%90%e5%85%ac%e5%8f%b8%2c%e5%b9%bf%e4%b8%9c%e5%b9%bf%e5%b7%9e%2c510935%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%b9%bf%e5%b7%9e%e4%b8%ad%e5%ae%87%e5%86%b7%e6%b0%94%e7%a7%91%e6%8a%80%e5%8f%91%e5%b1%95%e6%9c%89%e9%99%90%e5%85%ac%e5%8f%b8%2c%e5%b9%bf%e4%b8%9c%e5%b9%bf%e5%b7%9e%2c510935%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-zzqgyxy.aspx
http://c.wanfangdata.com.cn/periodical-zzqgyxy.aspx
http://d.wanfangdata.com.cn/ExternalResource-zzqgyxy201105002%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xu+Guoying%3bZhang+Xiaosong%3bDeng+Shiming%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zzqgyxy201105002%5e2.aspx
http://d.wanfangdata.com.cn/ExternalResource-zzqgyxy201105002%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22J.P.+Chyng%3bC.P.+Lee%3bB.J.+Huang%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ027250996.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%88%92%e5%ae%8f%2c%e6%ad%a6%e6%96%87%e5%bd%ac%2c%e5%bc%a0%e5%b0%8f%e6%9d%be%2c%e6%ae%b7%e5%8b%87%e9%ab%98%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_dndxxb200501018.aspx
http://c.wanfangdata.com.cn/periodical-dndxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mei+V+C%3bChen+F+C%3bDomitrovic+R+E%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-zzqgyxy201105002%5e5.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Y.H.+Kuang%3bK.+Sumathy%3bR.Z.+Wang%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ026333788.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%8a%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hgxb200408005.aspx
http://c.wanfangdata.com.cn/periodical-hgxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a8%8a%e9%ab%98%e5%ae%9a%2c%e6%b1%9f%e6%96%8c%2c%e9%99%88%e5%88%99%e9%9f%b6%2c%e9%87%91%e4%bb%8e%e5%8d%93%2c%e6%9d%8e%e5%bf%97%e5%ae%8f%2c%e6%af%9b%e6%96%87%e6%96%8c%2c%e8%b4%be%e7%a3%8a%2c%e8%91%9b%e6%83%a0%e7%8f%8d%2c%e8%91%9b%e8%b7%83%e6%98%8e%2c%e8%ae%b8%e6%96%87%e5%a2%9e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ltjx200707012.aspx
http://c.wanfangdata.com.cn/periodical-ltjx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%bf%9b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_jydqkj201311024.aspx
http://c.wanfangdata.com.cn/periodical-jydqkj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e6%95%8f%e4%b8%9c%2c%e7%8e%8b%e6%98%b6%2c%e8%83%a1%e6%87%bf%e6%a2%b5%2c%e9%be%99%e5%87%a4%e5%85%83%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ltjx201405016.aspx
http://c.wanfangdata.com.cn/periodical-ltjx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%9c%9d%e9%91%ab%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%85%b4%e6%97%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%a2%e6%9e%97%e8%8a%ac%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a6%83%e5%bf%97%e6%88%90%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Chao-xin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHU+Xing-wang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XING+Lin-fen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QIN+Zhi-cheng%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zzqgyxy201105002.aspx
http://d.wanfangdata.com.cn/Periodical_zzqgyxy201105002.aspx
http://c.wanfangdata.com.cn/periodical-zzqgyxy.aspx

