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mode of inside into and outside out is adopted , the tem—
perature of the circulating water in the inner tube grad—
ually decreases in the process of descent,and the tem—
perature of the circulating water in the annular flow
channel gradually decreases during the rising process.

When the flow mode of outside into and inside out is a—
dopted, the temperature of the circulating water in the
annular flow channel gradually decreases during the
descending process, while the temperature of the circu—
lating water in the inner tube gradually rises during the
ascending phase. Although there is a thermal short cir-
cuit phenomenon between the annular flow channel and
the inner tube under the flow modes of outside into and
inside out,inside into and outside out,the thermal short
circuit phenomenon under the flow mode of outside into
and inside out is more obvious. Increasing the thermal
conductivity of the inner tube wall significantly en—
hances the thermal short circuit phenomenon under the
two flow modes. Increasing the thermal conductivity of
the outer tube wall is beneficial to improve the thermal
short circuit phenomenon under the two flow modes.

When other parameters are unchanged , the temperature
difference of the circulating water between the inlet and
outlet of the heat exchanger, the energy efficiency and
the heat exchange flow rate increase with the increase
of the drilling depth. When other parameters are un—
changed, the temperature difference of the circulating
water between the inlet and outlet of the heat exchanger
gradually decreases with the increase of the circulating
water mass flow rate. The energy efficiency decreases
with the increase of the circulating water mass flow rate
and tends to stabilize. The heat exchange flow rate in—
creases with the increase of the circulating water mass
flow,but the increase rate gradually slows down. When
other parameters are unchanged ,the temperature differ—
ence of the circulating water between the inlet and out—
let of the heat exchanger rapidly increases with the in—
crease of the thermal conductivity of the outer tube
wall,and then tends to stabilize. When other parame—
ters are unchanged, the temperature difference of the
circulating water between the inlet and outlet of the
heat exchanger decreases rapidly with the increase of
the thermal conductivity of the inner tube wall, and
then tends to stabilize. The variation of energy efficien—
cy and heat exchange flow rate is consistent with the
variation of the temperature difference of the circulating
water between the inlet and outlet of the casing-type
ground heat exchanger with the thermal conductivity of
the inner and outer tube wall.

Key words:
pump; casing-type buried heat exchanger; temperature

buried pipe ground source heat

distribution; heat exchange performance
Performance Test of Buried Pipe
Ground Source Heat Pump for Residential
Buildings in Shandong Area
HE Lixia, DU Han,GAO Peng,
ZHENG Zhuangzhuang, CUI Ping
Abstract:

ty ,the temperature and flow rate of the circulating wa—

The indoor temperature and humidi-

ter on the heat pump user side, the temperature and
flow rate of the circulating water on the buried pipe
side of the heat pump, the power consumption of the
heat pump unit and the power consumption of the cir—
culating pumps ( the circulation pump on heat pump
user side and the circulation pump on the buried pipe
side of the heat pump) in the residential areas A to C
using the buried pipe ground source heat pump system
( both heating and cooling) during the heating period
and cooling period are measured and calculated. Ac-—
cording to Evaluation Standard for Application of Re—
newable Energy in Buildings ( GB/T 50801 -2013) ,
the energy efficiency ratio of the buried pipe ground
source heat pump system during the heating period and
cooling period is classified, and the performance of the
buried pipe ground source heat pump system in the
three residential areas is evaluated. The indoor hot and
humid environment during the heating period and cool-
ing period in the three residential areas is ideal. There
are small temperature difference and large flow opera—
tion during the heating period and cooling period in the
three residential areas. The energy efficiency ratios
during the heating period in residential areas A to C
are 2.89,2. 12 and 3. 07, respectively, and the energy
efficiency ratios during the cooling period are 3. 86,
2.44 and 4. 11, respectively. According to the energy
efficiency ratio division of the buried pipe ground
source heat pump in GB/T 50801 —2013, the residen—
tial area A is level 3,the residential area C is level 2,
and the residential area B is not rated.

Key words:
pump; residential building; energy efficiency ratio dur—

buried pipe ground source heat

ing heating period; energy efficiency ratio during cool-
ing period; performance test
Application of Virtual Reality Technology
in Natural Gas Distributed Energy System
ZHANG Xi,HAO Yinlong,
KONG Ruquan, YU Xiaoming

Abstract: The application of virtual reality
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