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Fig. 1 Medium-deep buried pipe and geotechnical model
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Table 1 ~ Geotechnical parameters
" R He FHRERY
Ak
(kg+m™) (J-kg'-K™") (Wem™'-K™")
1 RIPe 2027 1099.39 1.823
2 IR 1551 1410.02 2.224
b 2600 878.00 5.300
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Table 2 Pipe material and physical properties

. 327 tlz,?ef@/_ E’F#L?;f&/
(kg+m*) (J-kg"-K™") (W-m™-K™")
RN 950 2300 0.42
kS 7850 498 40.00
KV 1791 1348 2.80
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Fig. 2 Change of inlet and outlet water temperature of

No.1 buried pipe and power
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Fig. 3 Change for water temperature at inlet and outlet of

No.2 buried pipe and power
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Fig. 4  Air temperature change of Shaanxi Xixian New Area from

November 13, 2019 to March 15, 2020
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Fig. 5 Comparison of simulation and measurement temperatures
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Table 3 Comparison of simulation and measurement results for

temperature and power
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Fig. 6 Average outlet water temperature and power under

different inner pipe diameters

H 6 s, b3 A H KRS B AT SR B 5 1%
W3R/, 24 TR R 26.52 CRE 2 26.01 °CL, -1
eI A 304.82 kW[4 290.02 kW, [4IE 554 1.9%F1
4.8% ., W N7 K, B0 X i AR/ | B M X8R 37 R
B, BN X 0 A 5 N P 11 o R AR, B X sk
TR 5 AN B e DN (B AR SMNE REARAS (Y JERE L, A
HMEETHI RIS A, I FL A T AR T R /N T8 48 ] R X
TR, 3 B0 A 0 R 1) 3 8 X33 A Py AR AR 1 K
HuHRAS H KR ST R R

H T PN I SMIER i 3 AR /DN, A P 3
AR R, NS SMI AR, B A 53R B, YA PR U
Z, M TR EH A, I R AR P sh R e, X
ZE W B9 Bl 38K 00 FE 220 7E AR A A2 17 o S BON B
FEHE o AR S DA A T A 25 L

D, v, ’ A,
‘%”(@ngA 3
Kl poooopy o A —— A AR DX SO AR 1 R ) T
OB AT p, o, py A, —— PV AMIFR X 5K
TUREIE ) L R &AL, ALJA, T p,ip, (EHEE N
RAMEINZ 4 FrR.
*4 AERNEETHEWMEL

Table 4  Pressure ratio under different diameters of inner pipe

P4 H A% /mm AJA, palp:
63 6.96 48.51

75 4.62 21.34

90 2.90 8.43

110 1.61 2.60

125 1.02 1.05
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Fig. 7 Average outlet water temperature and power under

different outer pipe diameters
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Fig. 8 Average outlet water temperature and power under

different flow rates
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Fig.9  Average outlet water temperature and power under

different inlet water temperature
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Fig. 10 Average outlet water temperature and power under

different thermal conductivity of inner pipe
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Fig. 11 Average outlet water temperature and power under

different thermal conductivity of backfill
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STUDY ON ACTUAL OPERATION AND INFLUENCING FACTORS OF
MIDDLE-DEEP GEOTHERMAL BURIED PIPE

Zhang Zhefei', Liu Hongtao’, Liu Panfeng’, Chen Hongfei’, Yang Fuxin’, Tan Houzhang', Li Gouping'
(1. School of Economics and Finance of Xi’ an Jiaotong University, Xi’an 710049, China;
2. Shaanxi Xixian New Area Fengxi New City Energy Development Company, Xi’ an 712000, China;
3. Key Laboratory for Thermo-Fluid Science and Engineering of the Ministry of Education, Xi’ an Jiaotong University, Xi’an 710049, China)

Abstract: In order to study the influencing factors for the operation of the medium-deep geothermal buried pipe (MDGBP), this work
analyzed the long- term operation results of the heating system using the MDGBP in Xixian new area. A heat transfer model was
established based on the geological data of Guanzhong Area and the depth was 2510 m. The simulation was used to study the influencing
factors of operation condition, pipe structure and material of buried pipe. The results show that the average powers of No.l and No.2
buried pipe in Xixian new area are both more than 310 kW, indicating that they have excellent heat supply capacity. The water
temperature at pipe inlet changes obviously with the seasons, which can cause the fluctuation of the heat load and the water temperature
of heat pump. In terms of structure, when inner diameter changes from 63 mm to 125 mm, the average water temperature at pipe outlet
and heat transfer power decreases by 1.9% and 4.8%, respectively. However, it is not safe if the inner diameter is too small. Considering
the safety and the influence of heat transfer, the optimal inner pipe should be ¢110 X 10 mm; when the outer pipe diameter changes
from 168.3 mm to 244.5 mm, the average water temperature at pipe outlet and heat transfer power increases by 3.5% and 9% ,
respectively. Considering the cost and the influence of heat transfer, the optimal outer pipe should be ¢ 177.8 X 19 mm. In terms of
operation conditions, the water temperature at pipe outlet decreases with the increase of flow rate, and the heat transfer power had an
opposite trend. With the increase of the inlet water temperature, the outlet water temperature increases and the heat exchange power
decreased. In terms of material, the outlet water temperature and heat transfer power increases with the decrease of thermal conductivity
of inner pipe and with the increase of the thermal conductivity of cementing material. Considering the change of heat transfer power and
cost factors, the inner pipe is recommended in industry with thermal conductivity of 0.42 W/(m-K) and cementing material with thermal
conductivity of 3 W/(m-K).
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