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Influence of Embedded Pipe on Temperature and Humidity of Protective Engineering Mouth
Song Xinming Ren Fusheng Ge Xiuli Wang Xinguang Zuo Tao Zhao Qianfeng He Changlin
( Unit 66469 of the People's Liberation Army, Beijing, 100042 )

[ Abstract]  The buried pipe has the characteristics of energy saving and environmental protection, and can be used to deal with
the internal waste heat of the project, at the same time the heat transfer of the buried pipe will have a certain impact on the air at the
engineering mouth. In order to analyze the influence of buried pipe heat transfer on the mouth under different initial temperature of
rock and soil. Based on the finite element software, the heat transfer model of buried pipe was established. The initial temperature
of rock and soil was set at 14°C, 18°C and 22°C respectively, and the distribution of air temperature and humidity in the mouth
was obtained. The results show that when the initial temperature of rock and soil is 14°C, 18°C and 22°C, the distribution of air
temperature field in the mouth is different to some extent. In the process of heat transfer in the buried pipe, the temperature of the
air in the cross section of the mouth is stratified from top to bottom. The upper air temperature is higher than the lower air
temperature. Compared with the heat into the soil side of the buried pipe, the heat into the air is small. The heat transfer of the
buried pipe also affects the relative humidity of the air. The relative humidity distribution of the air is opposite to the temperature
distribution. The decrease of the relative humidity is conducive to the moisture-proof of the mouth.
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the initial rock and soil temperature is 22°C

3 %t

(1) HEWEN 14T 18°C. 22 CH S
KIS A AFAE 22 5. 2m LI 14C
18°C. 22°CH}, & —AHMigiT/E, =AM
B 2 1 300K 304K, 308K, HARIEE 7
N 287K, 291K. 295K.

(2) 4B +YNR 18°CH, EBUREIZIT—A
H G P o S H B) A AR T, RPASERI 1 A
2. B 3. RMEEHNTANERT, BEH
Iy o MO IR BT RN RR, FEMAESH T
HHE T, BRI, mMELEENR EETS
WA 1 H 2495 EAIGGIR N 14°C L 22°CHY,
1350 14 = A AR T Ak PR P32 20 A AR 5 B IR
AR A .

ZAUAE BRI, T 1 AR
Mo, PRICARTE 1 AR 2 SR ok, HuoRakim
2, AR 3 Abi 2 SR E k.

(3) HEREGE IVREEAEER, BT
TRGE L2 MR SRS, TN
TAMECE L RER £ . TR T o S

G, NSRBI ERNFE AL 25 K
SANGIRFEA R, AN AR HRE s A
K DR B AT TR 13 N 2 R R b AR
o

FRPEASAU S S I, S A8 N A #g i
KFRAESMEHE . HE WAL R E YRR
12000W, TiifE N 2SN I B s 9 170W,
ZJERIEAE 10W LUR o BARE AN TSI ER D,
RN 2 SR FE ) B S I AR

(4) SR, LR — TR
W) SR, S — 5 Tsgm 1 AR . Bl
EHEREMAWEN, TRNZSSHENEE TS
PERE, BT LR O RO .

SE Rk

(1] F 8, 287K B, 55 B 4 TR PN B AR 45 DR Bt 1
Tk FEE JRE (] BRIE 2 14,2012,42(9):7.

21 X ELR, &5 P TR R B E
BT[] 90 TF2,2012,34(1):65-67.

[3] B8R FHTEE, BRC A B i R A A K e T SR
R 88 ARSI T 0], 86104 2412,2016,37(4):95-100.

[4] B84 B, 55 i TR TR E U TR E
FANE BE A SEIR BT ST [J]. 11 ¥ 24 41,2018,39(2):99-104.

[5] J-Y Lee. Current status of ground source heat pumps in
Korea[J]. Renew. Sustain. Energy Rev., 2009,(13):1560-
1568.

[6] JHu.An improved analytical model for vertical borehole
ground heat exchanger with multiple-layer substrates
and groundwater flow[J]. Appl. Energy, 2017,(202):
537-549.

[7]1 J Luo, Z Luo, J Xie, et al. Investigation of shallow
geothermal potentials for different types of ground
source heat pump systems (GSHP) of Wuhan city in
China[J]. Renew Energy, 2018,(118):230-244.

[8] W Xu, C Liu, A Li, et al. Feasibility and performance
study on hybrid air source heat pump system for
ultra-low energy building in severe cold region of
China[J]. Renew Energy, 2020,(146):2124-2133.

[9] Barla M, Donna A D, Perino A. Application of energy
tunnels to an urban environment[J]. Geothermics,

2016,61(5):104-113.

(REE48 655 T1)



	0  引言
	1  数学模型
	1.1  物理模型
	1.2  初始条件及边界条件
	1.3  网格无关性检验
	1.4  运行参数的设置

	2  岩土初始温度对工程口部的影响
	2.1  不同岩土初温下口部空气温度场的变化
	2.2  不同岩土初温下口部空气湿度场的变化

	3  结论

