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Heat Source and Cold Source
Design and Experimental Analysis
of Rock Heat Source Heat Pump System
TANG Qingsong, WU Haibin, CHE Jianping,
DONG Tao, LIU Jian, LI Yang
Abstract:

thermal resources are mainly utilized by directly extrac—

At present, middle and deep geo—

ting geothermal water, but it is difficult to recharge
100% of the geothermal resources in the same layer,
which will bring ecological and environmental prob-
lems. Therefore, the utilization of middle and deep ge—
othermal resources is limited. In order to make better
use of middle and deep geothermal resources, a middle
and deep geothermal utilization scheme, rock heat
source heat pump system technology, is proposed,
namely, a sealed underground heat exchanger is built,
the circulating water is used to enter the heat exchanger
to absorb heat, and the circulating water after heat ab—
sorption is used as heat source for heating. The princi—
ple of rock heat source heat pump is introduced, which
consists of underground heat exchanger, heat pump u-
nit, water pump, other auxiliary equipment and control
system. The operation mode of rock heat source heat
pump is divided into direct supply mode and heat pump
mode according to whether the heat pump unit is turned
on. The process flow of direct supply mode and heat
pump mode and the types of underground heat ex—
changer are introduced. The advantages and disadvan-—
tages of three underground heat exchangers, U-shaped,
Lshaped and coaxial bushing type are analyzed. In the
range of 1 500 to 2 500 m depth, coaxial bushing type
underground heat exchanger is more mature in technol—
ogy and economical, which is more suitable for rock
heat source heat pump. Combined with Xinxiang dem—
onstration project, technical verification is carried out.

The process design and equipment selection of the rock
heat source heat pump for the demonstration project are
introduced. The experimental scheme, data acquisition
and processing scheme are developed, and the experi—
ment is carried out. The average heating performance
coefficients of heat source side of direct supply mode
and heat pump mode are analyzed. The experimental

results of the demonstration project show that the aver—

age heating performance coefficient of heat source side
of direct supply mode at any time is greater than 9,
and the average heating performance coefficient of heat
source side of the heat pump mode is 3.1 to 3.8, the
heating seasonal performance factor ( HSPF) is 4. 07,
which is 35.6% higher than the soil source heat pump
HSPF. The energy saving effect is very remarkable,
and the technology is suitable for clean heating in the
northern region. Increasing the running time of the di-
rect supply mode can greatly increase the HSPF of the
rock heat source heat pump, so the direct supply mode
should be used as much as possible when the heating
needs of users are satisfied. The demonstration project
also exposed the problems such as low heating perform—
ance coefficient of heat pump unit and low level of in—
telligent operation, which needs further improvement.
At the end of the paper, a video showing rock heat
source heat pump is attached, which can be watched
by scanning the QR code.

Key words: middle and deep geothermal; rock
heat source heat pump; direct supply mode; heat

pump mode; underground heat exchanger
Renewable Energy,
Distributed Energy Source and
Combined Cooling Heating
and Power
Intake Air Cooling Reconstruction of Gas
Turbine Distributed Energy System
SHEN Dandan, GUO Jiasheng,
TANG Jixu, CHEN Feng
Abstract:

system ( hereinafter referred to as distributed system)

In a natural gas distributed energy

project, the gas turbine generator set is used to gener—
ate electricity, and the waste heat boiler uses gas tur—
bine smoke exhaust to prepare steam and domestic hot
water. In order to solve the problem of insufficient uti—
lization of domestic hot water, a lithium bromide ab-
sorption chiller ( using domestic hot water prepared by
waste heat boiler as a heat source) is added. The gas
turbine intake ( air) from April to October ( domestic
hot water is still used regularly at other times) is

cooled to improve the power generation of the gas tur—
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