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A Study on the Heat pump - Latent Heat Storage System
for the Greenhouse Heating.
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Greenhouse heating system and the experimental equipment
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Tablel. Dimensions of greenhouse heating system and the thermal properties.

68EA X 12Kg/bag = 816Kg |

Main parts Dimension Material thermal properties
Awenr _
—qu - O.%
Width X LengthXHeight|- Vinyl film Where
®Greenhouse . Awer - greenhouse
= TmX14mX34m - Steel pipe cover area
A, ¢ ground area
- COP = 2~ 45
@ Heat 3Ps (air to air) Ry - Heated air Temperature
Pump = 3H~50T
- PCM storage cart: - Al + polyethylene |- Latent heat
Width X Depth X Height film = 38.5Kcal/Kg
@ PCM = 700mm X 700mm
storage X 900mm - Stainless - Phase change
system |- Total carts * 4EA Temperature
- PCM mass : Na,S0, - 10H;0 = 18~22C
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Table 2. Combination of four type of greenhouse heating systems
composed of 3 main parts and the measuring item.

Solar Solar Solar
Greenhouse Solar Greenhouse -
heating G h _ Greenh _|PCM heat
models reenhouse recn ouse storage-
Greenhouse [PCM heat Heat Pump
Storage System system Heat Pump
Measuring item System
(D Ambient
Temp. © @ © ©
@ Air Temp. in A A
the Greenhouse © o < ©
@ Air Humidity in
the Greenhouse © © © ©
@ Floor Temp. in
the Greenhouse © © © ©
® Solar Flux © @ Q ©
® Inlet and Outlet temp.
of PCM heat Storage X © X ©
System
@ Inlet and Outlet
Temp. of Heat Pump X X © ©
Condenser
Air Flow Rate of
Heat Pump
Condenser and the % © © ©
PCM Storage system
® Power Consumption of
Heat Pump % X © ©
@@ Data Acqgl31t1on 30 30 30 30
Interval(min)
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97.02.07 ~ 02.08 : Greenhouse + PC.M + Heat Pump
Fig.2. The thermal energy flow in the greenhouse - PCM - Heat pump
system with the legal time and the variation of the inside

and outside air temperature of the greenhouse.
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# T.gh : Greenhouse air temperature, T.ambi : Ambient air temperature
¥ G.H : Only greenhouse, G.H-PCM : Greenhouse - PCM heat storage system
G.H-H.P : Greenhouse-Heat Pump system
G.H~-PCM-H.P : Greenhouse - PCM heat storage system-Heat Pump system
Fig.3. Greenhouse heating effect on the basis of the ambient air temperature
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G.H, Heating Effect on the basis of greenhouse setting temperature of 7 °C
( AT = Air temperature inside the greenhouse - Setting temperature of 7°C)

Fig.4. Greenhouse heating effect on the basis of

the greenhouse setting air temperature
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