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Fig. 4- Means comparison of soil moisture and air transferring pipe length on the system efficiency
first experiment (right) and second experiment (left)

u_’j.'a) ) alelws 80 A_.Jj.’ >—AMJLA)-A.’ U‘ﬁ_’ k.wj.uc
PWa ol Sl a b ga v VoS>

o algi (Sl 3195 » Glalo3T o ylod 3T
B QLW ‘) alol—w o0 d._aJy ‘rwoLo)w

Agricultural Mechanization & Systems Research
24(87), 2023

a4



V=o€ oV E0T Jul/AY 8,lows ITE ala/ (55,9UiS ygmol 33l g rdilob ciliyiions

5 VY Job 90 )0 o255 Glo sl a5 el ]
Slo— sl polie g ol LSy L )& 20 0)
=9 sbes | S a0l Job 93 50 (29>
ol e a0 el ;e VY s b o e
e TV Jobo sl el (c29)5 5 53959 Sl Lo
s e Silre S| 0l e ialyl A e 4
Slon slas L) sl Ltalas] 5 oot adgs stlo oo
L) pgo talosT Loy (Uogomnds &z jo £410 (599
9> )3 (Luga—eds &2 13 YOIO (5395 sl Lo
Lol s (Li et al., 2019) el gy LS S,
Slod WS (5 s aly 3l g5 e
Sl Jsl Gtalsl o (Wl (255 5 5355 Slo—2
ojl ) mlepw Olss Gl eel el o as
od pgs Lialojl Ly anlie 5o sl Gialajl (il

(Agrawal et al., 2020) <.l

Canod 4 Slgg LS VY g VIV s 5 am pgo ialaj]
(Li et al, 2019; Morshed et al., 2018) ol

Slos aibel—w —iolo

Ol azl 5 a
Sl dilols (29,5 5 (53955 s (slos DS
Ole—3 J—do o 4 (Sakhri et al, 2022)
Jacie s ads) Jyb il 81 Ly sa s a5 o le e
St an ez basb oo Gl S Skl cugb,
s s 33 600 a5 (mislep 055 el
lyg LS Y g VIF IV i ay ;0 VY 5 YF D)
oo L slm ot 5 (inle o ol S5
doy i bl w0 e Y 0) 4]y
ey Sla5 S JLo ol L e o e
Bl 5 ;2 W 5T gl Js b L sln o 5o
e il e <l o ins 0oy Sy (5]

2.5a
26 1 2.4a
2.4 4
2=
iy g 221 2
- 1.9b
‘i % 2 1.8¢
S 1.8
1g
o5 16 1
328 1.3d — S
1.4 . - Cagb,
12 ] — Y S Cagh,
1
17 34 51
Gollga JUisl agd Jsb
Air transfer tube length (m)

351 3.3a 3.3a

3.3 A

3b
3.1 2.9bc

291 2.7¢
2.7 1

2.5

(g 9l Salojow lg
Cooling Powe (kW)

23 1 —)e S Cagb,
214 — Y S Cagb)
1.9 A
1.7

17 34 51

Gaollgn JUsl ) Jobo
Air Transfer Tube Length (m)

(Coly S ) Il ritlej] 038 3l ol 0133 32158 JR g Jobo 5 ST gl 31 5e50len gl —0 JS5
(G JSW8) 290 ilejl 9

Fig. 5- Means comparison of the effect of soil moisture and air transferring pipe length on produced cooling power,
first experiment (right) and second experiment (left)

c—iolo o (3o el Jol> ¥ ddal) gllae ailals
0d—ied (oSG Sl ja g Byman le A ca o Jg

Ol ess e Liads el ol ol sy woul

Ll 00 A..Jj.: ‘SMAJLAJ.QA) O‘}’

alolw o ;Slos w)"‘)’u“"u)i s slows ).-ui.:
3 ol o, Shae oy Ol i & IS
Jlisl adg) Jobo g adel Gl bl SLs cgb ) Jlaio
0, Slos oo aSulas a g U ans oo lis 1) Iga

Agricultural Mechanization & Systems Research
24(87), 2023



Ol ySon o iloskus e ol Jiwo g BILbI S Cugb, il asdlas
3.5 4 3.2a 57
33 31a 44a 44a
Q
% 31 | §4.5
€ 29 £ b
= 2.7b 5 4 3.8c
L8 271 2.6bc 3 £ 3.6d
- 2.4¢ ¥ &
i 5 % 35
2 23 - Nt
25 — s - S 2.9
£ 211 e S cugb, ? :‘;5 3 4 — o S cagb
£ 19 - 1.7d YD S g, g — Y S gy
© 1.7 4 O 25
15

17 34 51

Gollgs JUsl agd Job
Air Transfer Tube Length (m)

N

17 34 51

(ollgn JUsil ) Jobo
Air Transfer Tube Length (m)

ool g (Cuwly Cuom ) Jgl Gl cailolw 3,S0as oo 0 19 JUESI Wg) Jgb g S Cugh ) 5T uKile Al =1 JSU5
(o cow) 093
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Performance first experiment (right) and second experiment (left)
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Abstract

In order to investigate the effect of soil moisture and air transfer tube lenth on the performance indicators of
a geothermal system, two factorial experiments were conducted based on a complete randomized block
design in three replications in a greenhouse equipped with Earth—-Air Heat Exchanger(EAHE)system located
in the city of Arak in early August and September 2022. Two soil moisture levels, a;=10% and a,=25%, were
considered as the first factor and three pipe lengths of b1=17, b,=34, and bs=51 m, were considered as the
second factor in both experiments. The air was circulated by a fan through two PVC pipes with a diameter
of 200 mm, which were buried at three meters deep from the ground surface. An irrigation tape with a
diameter of 16 mm was used to increase the soil moisture around the pipe. The results showed that with the
increase of soil moisture from 10% to 25%, the temperature of the outlet air decreases from 25.5°C to 23.5°C.
The average efficiency at soil moistures of 25% and 10%, was 0.82 and 0.69 respectively. The produced
cooling power was 2.7 KW and 2.2 kW, at two levels of soil moisture respectively. The best treatment from
the point of performance indicators was obtained with a tube length of 34 meters and soil moisture of 25%.
The outlet air temperature, system efficiency , cooling power and coefficient of performance for this
treatment were 23.7°C, 0.90, 2.8 kW and 3.7 respectively.
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