2024 4FE3 WHHENKFS%MARB¥R) Mar. 2024
Ha0E 52 1 Journal of Shenyang Jianzhu University ( Natural Science) Vol. 40, No.2
NEHS 2095 -1922(2024)02 - 0338 - 07 doi.10. 11717/j. issn ;2095 — 1922.2024. 02. 17

ETIESENN URMIBEHORE
E+EEEHHAR

EFERE,TINE % & KEZR, TEE

(1. VPSR R F B S A EE TR 10T WP 110168 ;2. T FHI T 3% 2 b T B 55 3088 TR e,
LT BH 110167)

i EHNRRZEIES BT RERLTHRIZE G 28 AR R
B, AERATESIAAREREI ) EE I RBESZBRE S LEH LR E
W T ARG R @AM FA E AT R R B ERIIEBE G HYa, BR LEm
B A 290,15 K B, R RIZF730 d G HIZE R 2B B R 5,15 %) 280. 43 K; =#F
“‘"‘}ﬂ 8 W AT P ) B e ROR BT A6 AR A W AR 3R R AR o LA B

A AR W T RS R K B 200 m/a BE 33 R O iR E A 280.85 K, AAE T
Kﬁ&iﬁﬂké“mﬂ‘éﬁ BOEENMT 0.51 K, i 2R E T RERR
B 532 E 0B E2 B LB EY TIE— A2 E LR T @A
89 b K B A W T KB IR 6 B AR BB OH TR R 3R A F A AR M3 SR A R
L3 ek B R GT @ EES

SRR X U A IR 5 O 5 IRLEDRORE s st R KB I s IR

hE4SES TUS33 .3 XHERARER A

SR TR, TIIBL, Zeq, 55, 5T 1320000 U B A 1 i B e L3R B o [ 1], T AR5
Rz (A ARBE2=R) ,2024,40 (2) 338 - 344. ( WANG Hongwei, YU Chuangi, AN Rui, et al. Study on water
temperature and soil temperature field for outlet of double-U buried pipe based on soil stratification[ J]. Journal of
Shenyang jianzhu university ( natural science) ,2024,40(2) :338 —344. )

Study on Water Temperature and Soil Temperature
Field for Outlet of Double-U Buried Pipe Based
on Soil Stratification

WANG Hongwei' , YU Chuangi' ,AN Rui' ,ZHANG Yunli® ,YU Leixin’

(1. School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 ;
2. School of Municipal and Environmental Engineering, Shenyang Urban Construction University ,Shenyang,China,
110167)

s B H9:2023 -05 - 13
B4 A . FLH S AR5 H (2017 YFB0604001 ) ;i1 T4 8 & /T HARHFI H (JYTMS20231575)
EERN TR (1964—) L, #8047 , i+, 2N F 0] FA: AR IR A 0 R 9T,



52 1) ERARRE AT RN MR U B HBIEAE Y 030 B2 e - 3 B S5 339

Abstract; The outlet water temperature and the heat transfer of underground pipes under the
conditions of soil stratification and groundwater seepage were studied. Based on the theory of
porous media,a transient three-dimensional model of layered rock and soil mass was established.
The effects of the initial temperature of the soil, the seepage of groundwater, and the type of
backfill material on the water temperature and temperature field of soil at the outlet of the buried
pipe were analyzed. The initial soil temperature and the groundwater seepage velocity are positively
correlated with the outlet temperature of the buried pipe. The temperature field variation of the soil
depends to some extent on the type of backfill material and the thermal physical properties. When
the initial temperature of soil was 290. 15 K, the outlet water temperature of the buried pipe
reached 280. 43 K after 30 days of heat pump operation. Among the three commonly backfill
materials, sand’ s heat exchange effect is the best,and when clay is used as backfill material there
is a obvious cold accumulation near the buried pipe. When the groundwater seepage velocity
reaches 200 m/a, the outlet water temperature of the underground pipe is 280. 85 K, which is
0.51 K higher than that when there is no groundwater seepage. So the existence of groundwater
seepage can eliminate the cold energy of soil accumulation, and the distance between the buried
pipes along the seepage direction should be appropriately increased when laying underground
pipes.

Key words: vertical double U buried pipe; outlet temperature; backfill materials; groundwater
seepage ; soil temprature
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Table 1 Physical parameters of rock and soil mass

o V) 7 He#y SR/
m  (kg'm™) (K- (kg-K) ") (W-(m-K) ")

FHtZE 0-~6 2 025 1142.5 1. 465
RHZE 6~17 2610 868. 5 1.996
WEZE 17~43 259 1 069.0 2.974
RAEE 43~73 2579 841. 4 1. 834
WEZE 73~90 2540 1 069.0 2.654
JAE)Z90 ~141 2585 852.0 1.924

[FI3E+ 0~141 1700 1200.0 1.970
U R4 0 ~140 930 2 300.0 0. 420

0 50.00

100.00(mm) o

25.00

25.00 75.00

(a)UBE
1

50.

(o) 1
P4 S AR

B E M U BRI 5 o B A AR [
F st BN A%, R s B AU o AR v 1 I
[i] A, A8 an T B s D2 AR B 4y
A4 5), LIERCE S Z LA i HA 1 R, +
etk 5 R AR b TE T @R B
KB B X R B i Ty 18] S K F T 1) DM
ARSI BE O A 16 R R s DR
TR 25 DX I 2 [] 42 ik B2 4, 220 Wt 2 AR
1.2 JUa&RE &L

FIF SpaceClaim {4, ¥ i T F2 i R ~F
AL XU B I TR 140 m, AR
27 mm, 5 EEEEE N 5 mm, IFATHES , PRAE ]
PSR 50 mm, FHE XA 154 mm, B4
TEEUA T3 XU RO, K x 58 x R
6 mx6 mx141 m,

% Workbench ' mesh i3 17 X 4%
K155, W B 4 e B CFD, 3K fiff % I 4 325 %
Fluent, PRIRHY LB RFIANE 7630 53 4% B
XU AU b A RIAS A O A X8 SR 4T 12
TERSEISATIN: | 3048 ] 6] I P8 Ao B 78 A 85
R, B LU AU AL 3 A5 DL R[0T 3 X8 1)
PR, S B P TSR 3 XY
A BB L, W U BV S N AR
S T3 A DX DA R 5 DX ) A ] 3 A A
mE 1 R,

100.00(mm)
75.00

2.5x10°
125x1

5 x10° (mm)
375x 1

()X

Fig. 1 Meshing model

1.3 HEEUEZFHEE

P AR A A A VR R [l A RS 458
K, BFEH B i n 5 oL T i sl 2438
3, Tr s b R4 ] P AR A TR 2 AL ke SR

UG FE SR i i SR A o RS R A k-epsilon
(k-g) A RER T, A U B IR A Y
& 5 0 i & O Pressure-outlet Fll
Velocity-inlet; 73 2 + 8 3% B 0 fluid Z LA



42 4

ERARRE AT RN MR U B HBIEAE Y 030 B2 e - 3 B S5 341

o, WL 4 % B N Solid, K 7 RikE N
Simple ,
1.4 TFEMIIE

MR S 25 B AR E T
RS IET 30 do % 30 d M R B AR R
S ST E ST IR (LR 2) .

2or —— B
2891 —e— SEYE
288}
287}
286
§ 285
7d 284
283 {
282
281 Mmm
280
279

0 g 1I0 1I5 2I0 2IS 3I0
B} El/d
B2 A CHR R

Fig.2 Outlet temperature of buried pipe
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Table 2 Physical parameters of backfill soil material
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Fig. 6 Soil temperature field under using different backfill materials
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