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Defrosting characteristics and energy consumption of new air-water
dual source composite heat pump system
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(College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100022, China;, * Beijing Science and
Technology Institute of Housing and Urban-Rural Development, Beijing 100021, China)

Abstract: Based on the operation testing of new air-water double source composite heat pump system
(AWDSHPS-N), three defrosting modes were investigated under the same ambient condition, which included the
condenser outlet refrigerant recooling defrosting(D-I), the low temperature-hot water defrosting(D-II), the
condenser outlet refrigerant recooling and low temperature-hot water defrosting at same time (D-III). Total
coefficient of performance (COP) of AWDSHPS-N was used to evaluate the influence of the three modes. The
influence on the total COP, defrosting operating characteristics and energy consumption of D-I, D-II and D-III
were discussed and compared with those in the reverse-cycle defrosting mode, under the same ambient condition.
The results of test conditions indicated that for D-I and D-II, the total COP can be decreased by 0.42% and 3.93%,
respectively, compared with the COP of frosting period. The heating power and COP during D-II defrosting
were 27.4% and 17.8% higher than those of frosting operation, respectively. The total COP of AWDSHPS-N
choosing D-1, D-II and D-IIT were 26.06%, 29.79% and 17.02% higher than that of verse-cycle defrosting, and the
defrosting energy consumption of D-I, D-II and D-III were only 3.11%, 34.78% and 28.26% of the reverse-cycle

defrosting energy consumption.
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Tcon-in/ C

Twcon-ouw! C  Tairev-in/ C

Diirev-in /%0

Tyev-in of defrosting/ Ty, ey-oue Of finishing
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mode phase C defrost/C
D-1 frosting 30.0 32.1 0.2 84.5 2081.90 816.38 2.38
defrosting 29.9 30.1 89.6 231.28 651.74 0.32 0.8
D-II frosting 30.1 322 -03 85.2 2112.42 813.80 242
defrosting 30.2 329 87.4 2689.95 838.75 2.85 22.5 0.5
D-IIT frosting 30.0 32.0 -0.7 84.3 2004.34 814.10 2.29
defrosting 29.9 30.1 87.5 198.54 655.96 0.26 54 1.4
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0, =[G, alTyein® =Ty oo (D1 ®)

Orair = | PuirSVai Mo in () = P o (D1 ©

Oom-aetiost = | Weam ()1 (10)

Kb, O, NRIR UK LI K 28R R4

B, kI Gy, o AR BMIKFE, ks, SO
K 0112 kg's™ s Ty epin ) FN Ty oyoon () 53 ) H 76 B8
BEAKUR LR KIRE s Cs e evin ) R gy (D 53
WNZER A VS SIAE, K py AT AEE,
Vo AR R BRI 2 R, mes™,
SERME A 1.93 mes™; S B A 2R BRI AL, m’,
HAE K 0.21 m’,

kg~m73;

FRIE P 7 BOK B R FE T B A 2 R st 2
AR A KR AR, A1 IR RO BR A L R
TR S Ay 1226.11 K.

34 A REIBRFBIEXPREEFES T

D-1. D-II. D-TIEEAT BRI 75 A s KA LAG T-IF
JEARAS,  BRORIE S5 R AR RE ) R Gl A ia AT 1%
spPERRR e PE 2 Ah, D-1 AT D-TTIRR AR 39 1) 75 2
VB FE BOAEEARGT 2 3 AR, D-IT BRAR A R
TRAE T 28 5 2% 1l 8] B K A 28 S 44 . 3548
AWDSHPS-N F 4t H B A LAk H 11052 DU i 46k m)
W, XT3RS0 AR Y (1) R 38, R T s B
BRAFAII,  BRAR IR A A AL H 1 st v s w74 77
TE 3 AMURE IR P fs R PR RE FH TR kDR
BRI R G, NS 28R A AL

Dong 20y Sz 45 46 W] 2 S YR R
BRAFIAIR], R T FER SRR T 71.8% Kk AT
Ji VA ki, FErh AT AN SRR 1) 59.4%~60.1%3H
KR TabRE, #7itit 5, AWDSHPS-N X1
B AR, R AR I IR) 75 22 2D A S04 T i W i
1464.8kJ g, AN HFENR 575.31kT.

23X, AWDSHPS-N L ASHM 7E 0°C (i
FED 85% GREJE) MBREESAT T, Vst Mk e
h 5.4°CH1 22.5°CIff COP,,_ 4351 4.03 1 3.16.
P50 (D A5k (3D, PUEK 1 R gisisirifin R
Ziff) COP, w1335 D-I. D-II. D-IILM s IEHB7E
BB AR S FAE . 90 min Z55HIS4T A0 5 min (R AR
WA 2248 COPyorats LA KL COPyoqa HL 5555 31 0] 1 B
FAE (COPgos) PETHIILLHI 7pcop » 3N (11D 1, 4

RUHK 2,
COP

— total
Tacor =

COP,

frost

2 040 @O D-I. D-II S IEERERRE 7 %)
R GE COPoat H COPriog AL T 0.42%- 3.93%41
22.39%, D-I1 Al D-II RS COPoa BFAR I FEAX
I3 R AR AR R 1 1.88%F11 17.55%; @) K D-II
R GE COPoal 1 COProse HE T T 0.83%, B A JHIH]
HIAE IR RS COP 38— 2 iss; © XA
D-1. D-II £ D-TTT% ¥ 1) R 48 COP ot 5K HIAIE R
BRHE ) COPor 73 il #2151 T 26.06%  29.79% FlI
17.02%; @ D-I. D-II F1 D-II158 B — R BR A BT e 1
SREAE 2> ) A R PR R AR () 3.11% . 34.78% Fil
28.26%.

COPfros‘ x100% (1 1)
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#* 2 AWDSHPS-N B IERE REFIRR TR RERE
Table2 COPy,, of AWDSHPS-N and energy consumption during defrosting

Total power consumption

Defrosting mode  Operational phase Qcon/k] IOA l Z W (t)dt /kJ cor Tlacop Qev—w,defmst ) ) )
of 5 min defrosting /kJ
D- 1 frosting 11283.63 4731.83 2.38 -0.42 0 36.87
defrosting 13.88 42.70
total 11297.51 4774.54 2.37
D-1I frosting 11407.04 4718.53 242 0.83 1463 412.55
defrosting 806.99 283.12
total 12214.03 5001.66 2.44
D-III frosting 10816.05 4719.53 2.29 -3.93 536.41 33528
defrosting 59.56 228.29
total 10875.61 4947.82 2.20
reverse-cycle frosting 11407.04 4718.53 2.42 -22.39 0 1186.6
defrosting defrosting -1464.8 575.31
total 10526.69 5064.29 1.88
4 B O—— ML R G, k)

ARG AWDSHPS-N () 3 i 5 455 20 5 45 19 )
RGIBATHENE, IO RGAEARTERE I M A 5E R —
IR AG O REFEREAT SE IR 7T, 450U T

(1) AWDSHPS-N 55 it #2 5 FH T Bl Fs ]
MAGIRPOK R B (D-1D BRI s 47 B b
s [FE&AET, D-TIERFERE S D-1. D-IIL 5.

(2) ASHM {EMEGIREA(-0.2+0.5)°C M/
K 85%+£10%, ¥Akkasidt DY A (3040.2)°C 444
Ti24T 90 min 5 AT S min BRAEIEATH, KK
WA 22.5 C) D-1 BEATBRAE IR R Ge 0 i TR
F1 COP 734 G5 FE WINPT $ T T 27.4%F1 17.8%;
KKK 5.4 CHY D-II15¢ B R I 25 A g 0
R e R D-I. D-II Al D=1 Y R 45
COPyopa BER FHIAEIRBR A 1) COPorar 73 25 T
26.06%- 29.79%H1 17.02%; 58— R4 7E T L1
B BE T 0 0l A IR R BR AR ) 3.11% . 34.78% Al
28.26%.

(3) D-I. D-II. D-IIIBRAEEORUE R GEHIFA N 1%
GEPEAL, RN I R G AR BE 5 R 58 il — IR
B 1 BEARES BOY IR FRBR AR AT 1R KL

F 5 % B

e — HHE, Kikg'-C

G—— KRR, kgs™!
h—— S, K kg™
P—filA5 ), MPa

S—— A RRAEIMAL, m?
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