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Study on the Performance Characteristics of the Solar Hybrid System with
Heat Pump Operating Temperature during Winter Season
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ABSTRACT: Study on the performance characteristics of the solar hybrid system with heat

pump operating temperature during winter season has performed by using an experimental test.

The system performance and operating characteristics with the heat pump operating temperature,

hour and load condition were investigated and analyzed. As a result, the hot water temperature

was significantly affected by the heat pump operating temperature at the morning(time 1) and

noon(time 2). However, hot water temperature was set by the radiation quality and collecting

operation hour at the afternoon(time 3). In addition to the solar fraction was decreased for the high

heat pump operating temperature because the heat pump operated with a long operating time and

short operating period.

Key words: Solar heating system(E] %<& A 2~8l), Heat pump operating temperature( 3 2%
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Fig. 1 Schematic diagram of the hybrid solar heating system.
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Table 1 Specification of the solar hybrid heat
pump system

Parameter Specification
Area 1.98 m’/EA
Unit 8
Collector Slop 45°
Fplra) 0.773
FrUp 2.284
Storage Type Vertical cylinder
tank Capacity 1.5 ton
Medium .
tank Capacity 120 {
Tvpe Digital difference
Controller yb temperature control
AT, AT, 10T, 3T
Heat .
S Capacity 5RT
Heating 8792 W
) capacity ’
Fan colil Cooli
unit ooting 5,466 W
capacity
Unit 3

Table 2 Specification of measuring instrument

Measuring Accuracy
instrument Model (%)
Primo
Advanced 20A 0.25
Primo
Flowmeter | Aqyanced 25A 0.25
E-MAG 05
RHM 04 0.1
T-type 0.05
Thermometer | Thermocouple ‘
HF5 0.1
Data logger DA-100 0.05
Radiation QMS101 0.15
Sensor

Table 3 Hot water usage time and capacity

Type U;age Hot Water
time capacity( #)
Time 1 09 :00 100
Time 2 13 : 00 30
Time 3 18 : 00 100
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Fig. 2 The variations of radiation and out-

door temperature according to heat
pump operating temperature.
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Fig. 3 The variations of hot water load and
hot water temperature according to

heat pump operating temperature.
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Fig. 4 The variations of the collector inlet/
outlet temperature and radiation with
heat pump operating hour(Tur =40C).
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Fig. 5 The variations of the collector inlet/
outlet temperature and radiation with
heat pump operating hour(Tur = 48C).
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with operating hour(Tur = 48C).
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