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Fig. 1  Schematic diagram of shallow medium deep geothermal

cascade utilization coupled heating system
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Table 1 Main equipment parameters of shallow ground source

heat pump heating system
B TS RAEARSEL
Tt :262.22 m*/h

B fr MG K
)% .35.73 kW
. Ve :208.49 m¥/h
TRIAEI K
1% .28.40 kW
1% :26.00 mm; FME :32.00 mm
R A FL42:150.00 mm; LI : 100.00 m
FLER . 409.00
) 5 . YSFXFXS55COE-HP
HR IR ML

HE AT 2. 1938.00 kW
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Table 2 Main equipment parameters of single medium to deep

geothermal cascade utilization heating system

B A R ARSE
W :65.00 m¥h
FIRZBUK IR
. 12.65 kW
BT 1513.00 kW
MR 1 TEAN 3 & 2 65.00 m*/h
B far 3% B £ 260.00 m/h
BT FT : 2648.00 kW
A s 2 TE A+ 65.00 m*/h
B 3% £ 455.00 m*/h
5. YSJ3J3D45CNCHA
R FIEALH

HE AT % 3323.00 kW

x3 R/PREMAEBRIABEUERZEIZRESY
Table 3 Main equipment parameters of shallow/medium deep

geothermal energy cascade utilization coupled heating system

g RS REAR S
8 :50.00 m*/h
TRZ UK IR
2R :9.73 kW
BET AT 2 1163.89 kW
P s 1 YR i £ 50.00 m*/h
407 I i 5 : 200.00 m*/h
B AT :2036.81 kW
M A 2 PR FE £ 50.00 m*/h
By I L : 350.00 m¥/h
FIRETFRS 145 . YSG3G3D35CKCHA
Ao H5E IR £ 2463.00 kW
RIETFRSE B YSJ2)2D45CLCHA
HIRALAL A A 3 £ 2899.00 kW
B PI1%:26.00 mm; FPE :32.00 mm
AR ES FL4%:150.00 mm; fLi%: 100.00 m

fLA = - 348.00
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Fig. 5 Schematic diagram of TRNSYS model for shallow medium deep geothermal cascade utilization coupled heating system
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Table 4 Comparison results of adjustment thresholds for

different systems
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DESIGN AND FEASIBILITY STUDY OF COUPLED HEATING SYSTEM FOR
SHALLOW-MEDIUM DEEP GEOTHERMAL
CASCADE UTILIZATION

Li Meiqing, Li Wenxin, Chen Zhenqian
(College of Energy and Environment , Southeast University, Nanjing 210096, China)

Abstract: Taking a large public building in a hot summer and cold winter area as the research object, a simulation model of shallow
medium deep geothermal cascade utilization coupled heating was built based on TRNSYS software. The operating characteristics of the
shallow medium deep coupled heating system during the heating season were analyzed and compared with a single medium deep
geothermal cascade utilization heating system and a shallow ground source heat pump system. The results show that the coupled system
is superior to a single deep or shallow geothermal heating system in terms of end heat transfer, geothermal return water temperature,
heat pump unit COP, and system energy utilization efficiency. The system is more stable and adaptable. The average energy utilization
efficiency of the system reaches 0.95, verifying the feasibility of the coupled system operation.
Keywords: middle deep geothermal energy; cascade utilization; geothermal heating; ground source heat pump; TRNSYS simulation;

system energy efficiency



