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Abstract: The fan of the heating tower and
circulation pump for the antifreeze solution of the
heating tower are the main electrical equipment in
the heating tower heat pump system, besides the

compressor. By controlling the working frequencies E |5 >
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for the anti-freezing solution, the effects of

operation parameters of the closed-type heating
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tower on its heat absorption and the performance of :
COP of unit and SEER of system

its heat pump system were investigated under
heating conditions in winter. The results indicated Diagram of structure of the system

that, firstly, the reduced fan's frequency lead to the

heat absorption capacity of the heating tower reduced, as well as the system’s heating capacity and the COP. However,
the SEER was increased. Secondly, the reduced frequency of circulating pump results in the heat absorption capacity
of the heating tower increased firstly and then decreased, and the maximum heat absorption capacity was achieved
when the frequency of the circulating pump was 25 Hz. In addition, the heating capacity of the system also increased
firstly and decreased later, but with the fan’s frequency increasing, the frequency of the circulating pump which was
related to the maximum heating capacity was altered from 35 Hz to 25 Hz, and the increase in frequency caused the
COP increased but SEER decreased. Thirdly, when the frequency of the fan and pump dropped to 15 Hz, the
evaporation temperature of the heat pump decreased, and it led the compressor works under a high compression ratio,
which was not favorable for the safe operation of the heat pump. Fourthly, the maximum heating capacity exceeded
14.30 kW, the maximum COP was up to 3.31, and the maximum SEER was up to 2.37.
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Fig.1 Photo of the closed-type heating tower heat pump system

®1 RGPEERESY

Table 1 Parameters of main equipment in the system
Equipment Parameter Value Equipment Parameter Value
Axial fan Rated power 2.2 kW at 50 Hz Circulating pump for Rated power 1.5 kW at 50 Hz
antifreeze solution
Finned tube Size/mm’ 860x870%x400 Compressor Three-phase AC/V 380
heat exchanger Inter-finned tube distance/mm 3 Maximum operation current/A 13.1
Pipes in the vertical direction 10 rows Gas discharge 17.2 m*h at 50 Hz
Pipes in the horizontal direction 21 rows Plate-type heat exchanger Heat exchange area/m> 2.34
Pipe diameter/mm 16 Shell-tube heat exchanger Heat exchange area/m? 3.56

3 EREEEH®

R R Gtia AT hasE JE 3L AT DA, DY ZH
B R P A PR SR R 2R 0 73 [ 5 0 45, 35, 25 A1 15 Hzs
FEAWA A, BB RHUIER: 0~15min 2N 45 Hz, 15~30
min 4 35Hz, 30~45min 5 25 Hz, 45~60 min >N 15 Hz.
I RIFIE R IR . RAHIAE . IEENLA SRR R
#{(Coefficient of performance, COP)F £ Gt 4% & RERL L
(System energy efficiency ratio, SEER) KA ALF 7 41 74
IR¥EIEAT AT RS PERE I 20

PH 2R I I S i B S 28 R s R A
TR AEASE, 10N Qe PTH FAIHE:

0, :ClLlpl(Tz_TD (1)

R, o ABIEBERI AR [KI/(kg-°C)], L NBHEE
W RFR IR B (mP/s), pr NBTERIE R % (kg/m?), Th N

B R VA TR AR S R 2 R BRI IR EE(C), T N
B R A A HE 25 R 2 B IR RS I L (CC) e T
S ST B 1 VA VR PE TS T N —7~7 °C, A SCHR[16]50
PRI B A 2 B L RS R B AR AN T 1%, A
faifb it 5, TR EL 0 °C Y EL A RIS B, 43 A 3.589
kJ/(kg-°C)F1 1050 kg/m?.
RGHIREILAH Qe ATH TR
0. =¢,Lp(T,-T;) (2)
X, o NTFKEI IR 4.187 kI/(kg C)], Lo N
IKIIARFR FE(m3/s),  pa 7KK BE(HL 1000 kg/m®), Ty
KR A RS IS IR RE (T, Ts 7K 3EA i 2% I ()
BECC).
HLZH COP A1 &4t SEER Hizl(3)M(4)K
cop=2 (3)
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1. Axial fan 2. Sprinkler 3. Finned tube heat exchanger 4. Air outlet

5. Sprinkling pool 6. Sprinkling pump 7. Expansion water tank

8. Anti freezing solution circulating pump 9. Evaporator 10. Compressor
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Fig.2 Diagram of structure of the system and the layout of
measuring point
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Table 2 Measurement parameters and instruments

Variable Symbol Instrument Parameter
Air humidity R Humidity sensor Range: 0~100%; accuracy: +£2%
Air temperature Ta Pt100 temperature sensor Range: —50~100°C; accuracy: £0.10°C
Temperature of anti-freezing solution inflow evaporator Th
Temperature of anti-freezing solution outflow evaporator T,
Temperature of cooling water inflow condenser Ts
Temperature of cooling water outflow condenser T4
Temperature of refrigerant outflow compressor Th Range: —50~200°C; accuracy: £0.15°C
Temperature of refrigerant inflow compressor T
Flow rate of anti-freeze solution L Turbo electromagnetic flowmeter Range: 0.5~10 m*/h; accuracy: 1%
Flow rate of condenser cooling water L,
Energy consumption by compressor E, Three-phase power transmitter Range: 0~10 kW; accuracy: £0.5%
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