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Figure 1- a) Schematic of energy pile configuration [10] b) Installation of HDPE pipe on pile reinforcement [37]
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Table 1- Some recent studies about the effect of groundwater flow on the performance of energy geostructures
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Figure 2- Model Geometry Specifications, Meshing and Boundary Conditions
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Figure 3- Schematic illustration of the concrete cover'on the heat exchanger pipes a) Longitudinal section of the
end of the energy pile b)/Cross section of the energy pile

Table 2 - Geometric, physical and operational characteristics of the model used in this study
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Table 3- Soil stratification characteristics in this model
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Figure 4- The schematic of the Lee et al. study model and the location of the thermal sensors [27]
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Figure 7- The output power of the energypile in three different scenarios in winter

Wl )l orb Cdyen ol ()5 I 0 g @i T plz a5 Gloj wgdge saalin ¥ JSS o oS jshiles

Ol 5 0 ,8os Sgue (2l 05 s Ty S50 95 0925 (i ST lyz 45 (e 4 S (g3 ol Oliee HWa il
595 3 ! M 09k 18,5 a5 50 (aeb S8 pem (L > 45T Sloj Lol sy (o0 TVIF D90 4 I 59, 50 Sl ol e
IV G 4 S U )35 o) sl o 59, 50 (2alS (nlidiS o oy 208 625 i 55k & (29,5 Ol Ol IV
2 o855 g amag 53 205 e iy A JSE 0l b lsn it A SSBISLS L) (25 ol il e s e
Ol « s dllojlae A JSS o amope (iulad |y ple 595 50 (-A 5 A JSB) Y-Z g (A 9 AFA JSL) X-Z (gazmio g0
bS50 bz el 05 g Sylge y0 a8 b o wms e lid b Cdpar gl SIS L 50 e ]y die
ools ioled by bglas Vo g A JS 50 a5 aib oo X jame liwly 1o ciuej s SlGL > Cam a5 cunl [S3 @ p5Y caloass

Cawloauds

b sy P Boe 0995 B (e rhaw (5lod (S Laee JS10 50 (ol 8500 3529 pig 4 ax g L omA g A S o

A 55 09b b 00d (S Larze 55 (o) gl (Slod 5 (LAU (605 (slod it ylicn GBEas S 5 WS e 9k CS19iSy
b Cdyen bz baug (G)lzl Céjan) (iein ol by 02y B ogdie el (xS je oz (285 i 0 oA
Sdgee (505 .08,5 Slol S J2ls ) (oamb Zdjen 5l (AL s0g0e ZdS 5 28, Bl 9 90018 S LRI sk
slos Galplo by ot (6350 o SLbl larzme (glod g a8 oy JU! S Goe 09,0 4 (ae) haw LS 99200 T2 90 Jlow
Ol odny cpl a0 b oo 2alS sl (els shls o] dlawly 4 g slawle S Jols 45 Jas SBgd cund o SIE

20,5 g0 L8l o (glaz g BB job 4 s ) 502>

\Y



Time=90 d Contour: Temperature (degC) Streamline: Velocity field

m [T T T T T T T m g T T T T T
30+ 1 30t
25+ 1 25f i
20+ 1 20f 4
15F 1 15f 4
10 1 10f B
5F 41 5¢ 4 degC
L 117
or 1 © 16
5L 4 -5F B 15
14
-10f 1 -10r 1113
J 12
-15F 4 -15¢ 11
10
-20k s
-30 8
7
m 3]
30f 5
4
25f 3
2
20F 1
0
15+ 1
10
5_
0,
_5—
-10r
-15F
L L L L L L d 20 L L L L L
-30 -20 -10 0 10 20 m -30 -20 -10 0 10 20 m
() @)

09N (@ (XZ axino j0) (rmb S pod 9oy (A (yluw) 50 (rub Cd pod (1 32 3929 pueg 0929 5l S )0 (gl i —A S5
(Y-Z axiuo jo) b Cd pod 0959 (0 (X-Z dxiuo jO) (b b pod 3929 (FHAY-Z axio jO) (b Cé jo
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Figure 9- The output power of the energy pile in three different scenarios in summer
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Figure 11- Temperature distribution in the sand layer due to the natural convection flow in winter and summer
(on the 90th day - on the x-z plane)

(the thermal index for the winter mode is displayed on the right side and for the summer mode on the left side)
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