Balall agle g clualyyl) 4lS
il

Nt = o
~< S

Y.
kY ;

7

S alall salgs lilbiia JLeSinY dasie 5,S0
Balal) asle Lol
eliyd 1daa &)
Badatia Cililag dugilla ey 1 yaiadnll
sl of ggliba _ Jlgs ol dac) oye

FOlgian
dladiie i3 pia aladialy (abaielly 4 ) alai 4
4 a gad) dBlal) o aaiad allal) g ) ad) (ulia)

Analysis of Absorption Refrigeration
Systems using low Global warming Potential
Refrigerants based On Geothermal Heating

03/06/2026 :is Ule el 5 cadis

tBalaad) (pa AdgSal) Aiall) aldf
Ly = Ay — 7Ly S2ald dadls |
Ll — Aliys— 7Ly gauali daala = 1= palae Hdd
byde = Alij— rlje gaali deala  — = jualas Ml

2026/2025 : daalal) i)







KTy

Y5DJJDJLTLAL§AS\4:UMAJ\DL@}Y!M}ﬂY}L\AA.\LALfJ\A:UAAAj\

M‘“JA?LAJYLS’ALS"“UAJSJ\VMYJ‘G‘“SJCM\ KV d&\
550l Silile 5 l g ol

el GalSad) ga Slaa¥) 13 o oSl o ol oAt Jaial Ul ol
Logy i gy ol A S g

eladl LDy LS Liall o fale o () YT sy (ol 03 53
Slalal anal) Lﬁj\jtﬁj‘)";\jﬁ)ﬁun @M@d‘jy‘ L;Ac\daé),.d\j
REAPA]

il o Qo (8 W jee il e ) Laily sl auai Uil gen calla ) al
Al ddlall g dnally & yae 44 JUal o sk

L) S s 8 aSasas (gaiuy eed il A€ Al Sl )
) siall 138 JaSY Lealia] Al da dll

il Jimad (e (I (bl glel () Gaolall 138 (8 Iai g Lise OIS e )
(o sab Al J g sl

dﬁj c@@@yﬁ@dﬁcﬂﬁ@cﬁd@dywc)ﬂ\ RV
@A) Ll 138 aSiaf g 8 Glai (po Lepas oSl ¢ IaT e W saind ) 552

Al 2z Slindy o
Jiss



¢laa)

s )l Lagd JB e N
i 05 WS Lagan 3l 005 i)
clall les il i UGS o salall g JaY) s 3L e e )

(200 Gy (s b Gl o)
(A3 B Hlas daladal g dacy IS (A
¢bailusal) g Bl W g e Jam &l (63l

bl sleall s daddly ablal e 0S5 ddan S ilile LY

QMg (D) IS 48 jaall g alall (5 ke L) Ul cpdl) Jualdy) 3l )

Bl L <5 T SV
Saadl 138 Slad) (8 2y gl s e paba e IS L5
s 3o 4 o dunl ) caunl il (3¢ 5,a8 S
(hiinal Al 5 1380 e aleay ()

s



NS S s M W J6

Ol A1 da e Dldly Slally callall oy 4t 2eal)
el dmag all ey ) SV il W,
5 5SA o8 ety llely Liadg (o) 4t KEN g deall

ealla " 3550 layally plsayly S Uiy s ol
ne « ! -

3

Gindl Slaif 5ae Jlshe pundilly  alall pe ) (e Ll desé L

Lall o) 5 puailly HSal) cihlie anls aag aay L
Al Ll oS ) Ko i)

o ol a1 Sy ps ) Ll A
{*@'@:‘;‘9:19 ?“..ZSJ BJB\.;})_[\ ds ‘_Al ua‘yaaj‘ 4&5.1‘5 ;1:1):125\ (—y.uﬁ
Cfgin el l) QDR AR a0



—l *AAlA
. —

oo Ay Bl DDl i Wby Beldine Jol o ol ] (3 Al oda £y
e ez oLVl el s auls (1) Cudy il ) s as) ol
Ma 3 alaid )l jtaeS st Bl b ae (A oY) Radsie L5 Wlss
Szs) T e Y5 e cobaneVl syl plladd ol il ) Yol G el & ¢ faall
130 iy plad) ko loed willally 2SN Bl SYslae Gdes ) BL] el Y1 5 9Sag
9 R1234yt=NMP cgili aols canad) adl wilse aulys e 3857100 ¢ S
5L o Ly asldlls a4 Liguailas LIE D= 0 R1234yt=DMTTEG
sdomie b haeS ay st Bl 280 510 ¢ (5T agr o L COP) sbsY Julas 4 5,5
Blall o slexe¥) i (3 valoy L o polianall dpdl Audail fass (3 izl oS8 ity
V) Rzisiin L5 wilge pldsaal OF duhll) il @bl By (501 984llg AL ¢Sl
ol pr Jarg pllal) (g pllall 1oV n punt OF (S8 edmtn (Sl s g oS ()4
)
oy il B i B slaasly st 48T s Bl ods AT (el e cp 3

oo A B e il g R Sl 3 Rt B el gy o
gyl Bl o Lgalasizal asdy 225N s 30U ) oLl

2 ¢ olansVU bl i Y1 ) 4 @l debadl) SledST)



. Abstract

This study is part of the ongoing search for sustainable and efficient
solutions aimed at reducing energy consumption and minimizing the
environmental impact of conventional refrigeration systems. It focuses on the
analysis and investigation of an absorption refrigeration system using low
Global Warming Potential (GWP) refrigerants powered by geothermal energy
as a renewable heat source.

The first part of this work presents the theoretical background of
absorption refrigeration systems, including their operating principle, main
components, and different configurations. In addition, mass and energy
balance equations were applied to evaluate the system behavior and
performance. Particular attention was given to modern refrigerant mixtures,
especially R1234yf~-NMP and R1234yf~-DMTTEG, through the study of their
thermophysical properties and their influence on system performance

parameters such as the coefficient of performance (COP) and circulation ratio

Furthermore, the study highlights the importance of geothermal energy
as a stable and renewable energy source that can effectively drive absorption
cooling systems while reducing dependence on electrical energy and fossil
fuels. The obtained results indicate that the integration of low-GWP
refrigerants with renewable thermal energy sources can significantly improve

the energetic performance of the system and reduce its environmental impact.

Based on these findings, this work emphasizes the importance of
developing environmentally friendly refrigeration technologies and encourages
the wider use of geothermal energy in thermal applications. It also
recommends further theoretical and experimental investigations to enhance
the efficiency and practical implementation of absorption refrigeration

systems.

Keywords: Geothermal Energy, Absorption Refrigeration, Simulation
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