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Abstract

The solar coupled ground source heat pump system is an energy system that combines a solar
thermal system with a ground source heat pump heating system, and uses the remaining “low-
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temperature water” that cannot be used for building heating after direct heating by the solar ther-
mal system to heat the source side of the ground source heat pump unit and continue to provide
indoor heating, thereby improving the performance of the heat pump unit and increasing the utili-
zation rate of renewable energy. This article conducts data sorting and analysis through experi-
ments. When the temperature of the thermal storage water tank reaches 35°C, the source side heat-
ing system mode starts to operate as building heating. The relationship between unit efficiency and
water tank temperature during the continuous decrease of water tank temperature from 35°C is
analyzed, and the performance improvement rate at the optimal efficiency of the unit when com-
pared to 35°C is calculated. The experimental results showed that during the three experimental
periods when the water tank temperature decreased from 35°C to 15°C, the average heating effi-
ciency of the ground source heat pump was linearly related to the outlet temperature of the water
tank. In the temperature range of 35°C~25°C, the heating efficiency increases with the decrease of
temperature, and the average efficiency reaches the highest of 3.85 at 25°C. The performance pa-
rameter improvement rate of the heat pump unit is 14.2%, and then the efficiency decreases with
the decrease of temperature.
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Figure 1. Process diagram of solar coupled ground source heat pump system
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Table 1. Data collection equipment and operating equipment parameter information table
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Jr P& EAS ZHER
1 AR %S A5 GL-131WD-C4; JHJEiERE: 0°C~100C
2 A AR Al5: DTSU666 &
3 LRI T 5. NRLD-100; i yil: 3~100 m¥h; H4%: 100 mm
4 R HRENLA 5. VKCI100WR7010AA8; Hill#fE 110 kW, #Hill#ATh3E 27.2 kW
5 KA E POKE R KQWS5/125-3/2; Ih# 3KW, ¥id 19 m¥h, #7220 m
6 YR IR R R K IR RS : KQWS65/160-4/2; Lh# 4 kW, & 29 m¥h, %78 23 m
7 IR RTE R G A AT K TR RS . KQWS65/125-3/2; Lh# 3kW, & 25 m¥h, %78 18 m
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Figure 2. The relationship between heating efficiency and water tank outlet temperature
under coupling
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