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Abstract

The depletion of fossil energy resources and their limited resources on the one hand and the amount of pollution on the
use of these fuels on the other hand, led different countries to use available and clean energies such as solar, geothermal,
waves and wind. In the meantime, the use of geothermal energy is welcomed due to its simple equipment and especially
its use in certain areas is very useful. The geothermal heat exchanger consists of a tube that is installed deep in the ground
and mortars are used around this pipe to fix and increase performance. Since the type of this mixture is effective on the
amount of geothermal energy received by heat exchangers, in this study, the effect of using different compounds in the
structure of mortar around pipe is investigated. The thermal analysis of straight tube heat exchanger was performed in
different cities in Iran and according to the best thermal performance, Tabriz is selected for further study. Based on the
results of different mixtures around tube in Tabriz it is revealed that if the sand-bentonite combination is used, the energy
extraction rate will increase by 10% compared to native soil and increasing water content up to a point will result in more
energy exchange.

Keywords: Geothermal energy, Straight tube heat exchanger, Mortars’ properties, Numerical simulation

WwWw.jrenew.ir........  [— info@jrenew.ir

¥
ey

Y,
Moty

( v 1o D 19 pririeH 6 bo e Y5 eroqlo obdhHEC 6 (o Ly



https://dorl.net/dor/20.1001.1.24234931.1401.9.2.3.6

¥
ey

Y,
Moify

VEY linse) g 5l poo 05lod ¢ i Sl =53 5 pduasass sla (65, sole aslilad }

Gdies Ao ((dasuayl> D]

Colad g/ O b bl 4y S8l TN 9 LD (0,5 adlsl b e
e G IY 5 1A i o )

SIS o o Ol bylse (SilSege s ol [F] o Sen 5 5
@S oy lolr o ol dewily o)y Sa oS o
Sl Selas i Sl plad mali8l L ast wisls las ligl s ged dwlre
lyime il bgle 5,1 Calon Cyizman ol azily igl5dl bl
Sbaptass 13 6590 b & Glgiee | bolis cnl g wboo il Cush,
Dol oslaiwl olo)S ps

& ey Sl S o (il 0 Shae [VAL oS 5 JlglST
sy g eanSablal oy Gt Slagz sln ) @leS e slse
1y asd BT S 5yl olys ols glts oliy) oliios mbs wisges
ol b olga 5l oolinl | 5 S Casbs cglion Lial53l 5l solicasl b olsi oo
oyl J 5 o0 ool 1,38 o 45 Uyl 0l 5] 5W 5
sl o o0ls s cilizes glacdl o S 4y dy) )

Coigii o bale (Sdse 5 Gyl el (] GlKen 5 o5
Slyore s glaas,s o (Sdg,ae 5 51> colas Jols GMZ01
oo plas ligl Baiow guli sl |8 anslie 8 50 b Sleie 9 Cughs,
by g Cnl Il eSSl Bl 5l slgtoms Gliee wo o (o e
23,5 ey 1Y 5l o8 lgime Wb

Sl 2l 2 B 5 cdlS gl SN -] el 5 el
Slgze s I b Sose 4l (Gl Colas lagl Wsged gw) R
oty JSbKa ¥ jLad g ol Kbl a> )0 VF- B YO sles o5b 0
iols aly) og3 alfislel slaools aly 5 sl L;Lef PRY|

Elgl 5l oslanl b aS il yo g oo 00y plosil Gliass gl 4y 4> g5
Sl @D Gl ey SIS o A SLEL s ps Ol ol
Sas Gl ple ols Gl sz sd BB Gliee a2 ]y (2le)S oo (S Joe
Colan ol ad 4y 5 cilizee glacaS 5L lacdle jlsolatl « pol> Gs )|
Sl Joe So Gl @bl @8 (cmyn Sur Sglie )l
oS ) S o 1l () 55 o s ) e S
Sy30 S b Jol mls 5 oad (giluands ilide slajgd ;o s )50
“oeey Sl e 0 8es e lol p aelsl po 35S e 18 anslie
5B s 30,5 o S IS 059 anlsl gl e S codal sy sle S
anly> )13 25510550 23 0l ) ()l Jawe ()l 0,8kes po Bl g5

x 0390 (S yed Joo -¥
Ol |y gy onl 3o (s 9590 2lo S ey il a1 IS
a3 )5 O g0 Slados wlul pcwl e £o IS Job g jie o/ oY Culs
goad (28 ol S g gl oz g Jole Jlow (gl Sam 4 azgi b g
LS 0gd go ad)F Hhai jo ol Gl gl gy o L Sl culas
Jhw slos T 4z 10 g 0gd o 00l posi  Sloww Do 5)l,> Colon
@l 5 oy Sl s 30 (6550 Jlasnl Glie 5 ()l Joe 5l (295

3. ground Compressed Expanded Natural Graphite (CENGg)

wWww.jrenew.ir........ I

... info@jrenew.ir

doddie -
2975 il (sl Ll g ais Gl b J55le 5 S| udyayans eyl
30938 9 o Jod 5l (hewd slacss il 3l 6ok mlie IS Gll sl
oS w05 651 5 60k (65 (st 53 (5551 aiile pdyasazs slagss
@l Sloolg s 13008 Caz 4,985 )8 ol plie a5 4 azgi b ol
LiSal, oanl 50 Wl oo (rae) 5 s ys5 iile 351 (55,1 aolie 51 eolictusl
J 5o @loanslis jobo 4 Sl yo Gl (6551 mbie 5l oolanl & 5ls sl
oSl o Sgame mlin 5 hd o gms 6Yb Caod LS &5 el a8l
lacsspl 5l eslital a4 3,51 (59, el Sy banme 4 e BBt o]
b gyl 655 SL slagsyl cilie mlie ol ond pdiayass
@l S ome) lacey loslital aiten olo)S o) 6551 5 ot yo>
ol sleslaiwl g oy Blos! jo 00l 0,53 (6551 Jlaziwl 4 (5 ks S5
il s Jilte sl S 5o

Calad cnay siale,S S 50 Jule Jhow GL calie Gl Gl 5o
3Bl 551 Gl 50 ol 53U o BLBT e 5 Ay oz 5,1~
5 Ay Jbw (Sol> Suba jais e csls aales fele Jlow bawgi (e
olpls cdl wales iuli8l e 655 i Ce g il YL Sl
2l S il S 5o Jale Jlow iz die 50 (65l Oliiio
Yl 5651 ooliial Sygo 4o wiols ol Slids 5 ol oad ploxl
el Rl ad e 51 Jlase

5 5 LTS3 g5 e 15 ikt olRiRs ] sl 53
@ Olsse abox o] 5l isls plil Sliiss o1 )l Clas 6,050
S ok calise g9 cdn ol jo a5 dges o,lal [Y] ol Sen o J Guios
Pl Gl Cua woges awslie dljeSng 5 Sl Colas bl
Colas olge cpl Gl b g wisges adlol codl S o Klow oy a4 31>
Jore a5 sl o5 1528 5o wals Gl 1y ol jsSns 5 G
S se 03lital STL S35 ZYO LD o e Ygano slo)Sime) 55>
Sl selaa 86 ey Gln G5s TY 5 IT Glabgle cnlnle
A8 oS Slews Jlade 0938 L ols plas Bdss ol guls leads eolasl
ORI e 3l Gl i (Sl calae Gl e e (20 ale
sl Blkws 51 s 0815 00 51 G006 )l colan

&3 5l ool b 1) codl S-cosigin Cujemels [¥] o)) Kan 5 (uSIVS
SIESRATCIE T NSO R AN JP O
5 osliiul & o 45 a5 wals las Ll aisls Sguge S L ond 00,28
S 55 sladoy 5 S b e 63,88 Lt sads Sodl,S 8
ogdedy s, O WMK Collas 5, > Colaw 4y )lg co (5559 10) &l S
yob 4 b e LEalS as 4 T Sl colae (o e o Sas
VWMK sga> o oo Gyl Colas ol 50 1)+ lgiome gl Jlie
boe pRals

— o bl )l culas o 1) O lyie 36 [F] ol iKen 5
59505 ooy |y sl ool s S, sl S 55 5% e 3 Sisiy
Slgme ;o Coigir b belxe 5l calba by Glas lag] Slisies
@ Cand TVF 9 IV G g TV 5 0 bl glacans ;0 UV osh,
OBl e (i OMe 4y Cudgiy 0,5 adlol aiS e ey rals n
205 e b Gl Spdidei Gl a5 Ol (IS oyl

1. Graphite flakes
2. Expanded Natural Graphite (ENG)
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