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A Study on the Greenhouse Heating Performance of Heat Pump System

& & A* . A )] o . o) S 7 **
Yoon, Yong Cheol -Suh, Won Myung - Lee, Suk Gun

Summary

This experiment was carried out to study on the effect of greenhouse heating by water-to-
water heat pump system employing heating water tank(ground water) as the heat source.

Followings are the results obtained from this study ;

1. The heat amount absorbed from evaporator and the heat amount rejected from condens-
er were approximately 9,000~ 12,000kcal/h and 13,000~ 17,000kcal/h, respectively.

2. The heat efficiencies of evaporator and condenser used in this experiment were approxi-
mately 79% and 83 %, respectively.

3. The maximum heating load estimated for the experimental greenhouse was about 18,000
~25,000kcal/h, which was found to be about 28~32% higher than the heating capacity of
the heat pump system adopted for this experiment.

4. The coefficients of perfomance(COP) for the heat pump and the total heat pump system
were approximately 2.9~3.5 and 1.5~ 2.4, respectively.

5. The coefficient of perfomance(COP) calculated from the Mollier Diagram was about 3.2
~ 3.4, which was reasonably close to the COP estimated on the basis of measured values.

6. The temperature of experimental geeenhouse heated by the heat pump system could be
maintained about 12~15°C higher than that of a control greenhouse.
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Table 1. Specification of heat pump system

components
Items " Specifications Remarks
~Power : 5.5kW(7.5Hp) i
Compressor ) .
-Type : reciprocating
-Capacity : 5RT Heating
Evaporator | -Absorbed or rejected efficiency :
and heat amount: 16,600kcal/h 80%
Condenser | -Heat exchange area : 2m? (13,280kcal/h)
-Design flow rate: 44 ¢ /min
Working fluid| -R-22

-Capacity of heat exchange
1 24,000kcal/h

-Heat exchange area : 68m?

Radiator

Q 3%y ¢ &37]9 43 (kecal/h)
K 9794 % (keal/m?hC)

2832 A40@ A3FE 1998 6€

A I REHA (m?)

4t I HTEZA(T)

G W= 83 f¥ke/h)
C : 22 B Y(keal/kgC)

hy, BIFY 2 F252(0)

A AN g BEeexl, dABAF 2 QY
We} Fwews 27 125, 500kcal/m?hC,
0cE YT 1w FLle FdFee I
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o) dHE = Fig. 2 ¥ Fig. 33 2th

Fan 1.5kWx2

H=O- -
D o [

Condenser or Evaporator

(Heating) (Cooling)
oo T )
-

| I Compressor

5.5kW
- I 1) 2zw | rall - Way
roenhouse Cooling /_ Valve
Expansion 7
Valve
l l Evaporator
y (Heating)
g ’ Y Healing
7
3tons l I
e B O A N
T L i
Water Tank 0.75kW I
. 3 . Condenser
——————— » Waler flow | (Cooling)
Refrigerant flow I — 0.4kWx 2
O Flow neler l_ N
® Water Pump Heal Pump
Unit ; mm

Fig. 1. Schematics of heat pump and greenhouse
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Fig. 2. Cross section of condenser
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Fig. 3. Cross section of evaporator
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Table 2. COPs of heat pump and total system

low rates | Heat pump Total system
Water 53 89 53 89 Remarks
temperatures \| ¢ /min| ¢ /min| ¢ /min| ¢ /min
14~16C  |2.9~35[2.8~3.5[1.6~1.712.2~2.4| Total electric
16~18C  [29~3.133.1~35|1.5~1.62.2~2.4/POWeTr
N consumption
18~21C  |28~34(2.9~35|1.5~1.6@2.1~24| per day of
21~24T P0~343.1~34] — [2.2~2.3[system
-53 ¢ /min ;
130~160kW
Average  [2.9~3.43.0~3.5(1.5~1.6[2.2~2.4 89 ¢ /min ;
100~130kW
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