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g2=Mbpl-c 55— 17)
X1~ Xy
here

12Fel " kel * k1 * kz
2= =
3) condition of wear resistance of brake pulleys.
One of the parameters characterizing the basic performance of the brake is its wear resistance. The
condition of wear resistance of brake pads can be expressed by the formula:
1

5 —k(h)7 o 1 L<[§,] 18
Yy~ U\R) prmy y (18)

here, [§,] - the output power of the brake pulleys was assumed to be [6,] = %61; k; - coefficient, depending
on the geometric shape and % -height of the section of the surface of the brake pads k; = (0,15...0,21); -

ratio of surface stuttering to its average radius (% =101+ 10‘2); Pa _ the ratio of the nominal pressure on

Pz

the contact surface to the actual pressure (% =10"1=+ 10‘4); ni coefficient characterizing the resistance
T L
of a material to destruction under repeated exposure (nl =10"1 =+ 10‘12); L - Whether the friction path is
L
found as follows [4]:

L=Sn (19)
here S - is the path of the brake disc during braking, for a uniform deceleration it is found as follows:
wD,t
§=0,5vtr = 0,5:0,5  wDyty = —° !

n="THXxyv (20)
where n - is the number of attachments during the operation of the brake; T - is the running time of the brake
pulleys per hour.

Taking into account expressions (19) and (20) in expression (18), we obtain:
1

5 —k (h)i P, 1 wD,tTv < [6 ] 21
Yy "R/} pr my 4 — Y (21)
Then we can express the condition of resistance to eating as follows [5].
g93=1[6,]-C3-x,>0 (22)
here
1
c _k<h)2 P, 1 wT
3=Fi\R) "prm 2"
4. Geometric dependencies of the design are conditional.
g4=x4—de20 (23)
where d,, - is the diameter of the shaft; B = (3,5) - is accepted.
gs=x3—32=20 (24)

Thus, the task is to find the expression (12) g_0 of the objective function (14), (17), (22), (23) and (24)
are reduced to finding the minimum under the restriction conditions. The compiled optimization problem
belongs to a non-linear programming model. To solve problems of this type, a very common penalty function
method is used. In this method, we determine the minimum of the function (12) and (14), (17), (22), (23) and
in order to find the optimal values of the parameters x_i that ensure the satisfaction of (24) of the constraint
conditions, we bring the problem to finding the unconditional minimum of the penalty function with successive
approximation. To do this, we formulate the penalty function as follows.

5
1
F(X,) = X; TZ

( u) go( 1)+ ]._lgj(Xi)
where r - is the penalty factor; g,(X;) — objective function, g;(X;) - limit functions. To find the minimum
of function (25), a special program was developed, the implementation of which was carried out on modern
computers. The optimization of a multi-disc friction brake used on hoisting machines was carried out based
on the following input data:

Tr = 93,3 Nm; = 76,4 "0/ v=120 1/ vt 1= 03;
187

(25)
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E=21-105MPa; p=785x107° kq/mm310'6; py=18-10"° kq/m
— manat . — manat . — 2manat .

a; = 3000 [kq @2 = 4000 /kq @2 =3 /MPa

a=16x107° 1/K; j =481 Coul/kq g k=1k =12 k=11 f =042

[p] = 0,3 MPa; 7= 1san; [8,] = 2mm; T = 1500 saat (180000 tsikl);

Foy = 200N ; ke =1,25; k; =02 (7)== (’;—) =0,001; n; = 10000.

m3’

~ 50’

Conclusion

To find the optimal dimensions of the main geometric parameters that ensure the satisfaction of the
conditions of strength and durability of plate brakes used on hoisting machines, a new method of universal
optimization was developed.
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AZIORBAYCANIN CONUB BOLGOSININ GEOTERMAL SULARINDAN iSTILIK
ENERGETIKASINDA ISTIFADONIN TODQIQi
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Texnika elmlor namizadi, dosent
Orcid id: 0000-0002-9334-5483
Abbash ilkin Biinyad oglu
Magistrant
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Azorbaycan Dovlat Neft vo Sanaye Universiteti, Azorbaycan
Abstract: In the article, the use of geothermal water, which is one of the alternative energy sources in
the southern region of Azerbaijan, in thermal energy is studied. For this, the experience of developed countries
was studied, and the scheme of the heat supply system was selected for the object under study. Unlike wind,
solar, and hydropower, which depend directly and indirectly on the sun's rays, geothermal energy is thermal
water that can emerge from underground as a result of radioactive decay and gravity. Bivalent-parallel mode
of geothermal power plant system is adopted and studied. The use of geothermal water in the heat energy of
the southern region was investigated and a number of analyzes were carried out. The temperature of thermal
water was checked in several districts of the southern region. The temperature of geothermal waters in these
regions has shown the factors that respond to the construction of geothermal power plants.
Key words: geothermal energy, thermal water, geothermal water, heat energy, geothermal power
plant, steam
Giris
Azaorbaycan Respublikasinda termal sularin temperaturu g¢ox yiiksok olmasa da, onlardan istifads
perspektivli sayilir. Miixtalif arazilor Gizro termal sularin temperaturu 30 — 110°C arasinda dayisir (Muxtarov,
Nadirov, Mammadova, V.A.Mammadov, s.4). Olka (izra on perspektivli arazilor Kiir ¢okokliyi, Qusar dagotoyi
zonas1 vo Abseron yarimadasi hesab edilir (IRENA, 2019), Barpaolunan Enerji Monbalarindan istifadoaya
hazirligin giymatlondirilms, s.11). Bu orazilorde muvafiq olaraq 480, 70, 65 MVt gucunds potensial qoyulus
imkanlar1 vardir. Umumilikda, 6lka (izro termal sularin potensiali 245.6 min m®/giin vo ya 800 MVt hacminda
giymatlondirilir.

Canub Regional Markazi

Lankaran rayonu
Masall rayonu
Astara rayonu
Lerik rayonu
Yardimh rayonu
Calilabad rayonu

Sakil 1. Conub Regional Markazi
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Conub bolgasi asasan, Lankaran igtisadi rayonunu ohats edir. Azarbaycan Respublikasinin Lonkaran
igtisadi rayonu, Astara, Calilabad, Lerik, Masalli, Yardimli va Lonkaran inzibati rayonlarinin arazisini shats
etmoklo, Azorbaycanm conub-sorgindo yerlosir. Igtisadi rayonun iimumi sahosi 7 min kv.km ohatas edir.
Ohalinin imumi say1 770 min nofor olmagla 6lka shalisinin 10 %-ni toskil edir. Burada yerlogon ohalini
geotermal monbalordan istifads edoarak, istilik enerjisi ilo tamin etmok mumkdnd(ir.

Geotermal (geo - yer, termik - istilik demokdir) isti su, buxar va yer gabiginin miixtalif darinliklorindo
yigilan istilik naticasinds amolo golon kimyavi mayedir. Geotermal enerji termal monbalordon vo birbasa
yaxudda dolay1 yolla istehsal etdiklori enerjidan istifadani shats edir. Geotermal enerji barpa olunan, yenilona
bilon, davamli, tiikonmaz, nisbaton ucuz, etibarli, ekoloji cahatdan tomiz, yasil ilkin enerji moanbayidir. Su
olmadan isti quru gayalar da geotermal enerji manbayi hesab oluna bilor.Yagis, qar, doniz sularinin torpaq
altinda moasamali vo catlamis qaya kiitlolorini qidalandirmaqla yaratdigi geotermal ehtiyatlar yeralti sortlorinin
davam etdiyi middotdo borpa olunan vo yenilonmo xisusiyyatlorini qoruyur. Qisa miiddotli atmosfer
soraitindon tasirlonmirlor. Yerin dorinliyino getdikco har 33 metrdan bir temperatur orta hesabla 1°C artir.
“Yeralt1” enerjinin istifadosi asan deyil, amma bir sira hallarda rentabelli ola bilor. Masalon, Mutnovski
geotermal yataginda Mutnovski vulkaninin yaxinliginda Kamgatkanin canubunda giicli termal saho yerlosir
ki, onun sahasi 600 km? toskil edir. Orada atmosfers atilan buxarin temperaturu 270°C-o gatir. Ogor quyuya
darinliys su vurularsa, ylksok temperaturun tasiri ilo gaynar buxara gevrilor, tozyiq iss onlarca atmosfer ola
bilor. Onun sonraki istifadasi prinsipcs, buxarin istilik elektrik stansiyalarinda istifadesindon farglonmir: buxar
elektrogeneratorun turbinini firladir, o da carayan verir. Amma agar quyudan buxar il birlikds agressiv gazlar
da ¢ixarsa, o halda birbasa olmayan istilik doyismo sxemi istifado olunur. Yani buxar agreessiv gazlardan
tomizlonarak, tomiz buxar alds olunur. Geotermal stansiyalar artiq bir ne¢o on ildir ki, bir sira 6lkslords islayir.
Birinci ndvbada 2003-ci ilds isa salinmis Mutnovsk geotermal elektrik stansiyalart onlarla meqavat giicinda
enerji verir. Geotermal elektrik stansiyalar1 Kamgatkanin elektrik tolabatinin tigda birini tomin edir. Bu da
yarimadanin bahali, konardan gatirilon mazutun asililigini xeyli zoiflotmoyo imkan verir. Geotermal elektrik
stansiyalar1 bir sira digor Olkalords do tikilib. Bu kifayst godor perspektivli istigamatdir: geotermal stansiyalar
— ekoloji tomiz enerji manbayidir, onun isi iglim soraitindon asili deyil. Diinyanin an boylk geotermal enerjisi
istehsalgilart ABS, Filippin vo Indoneziya 6lkaloridir. Hal-hazirda bu enerjinin diinya tizro potensiali 7% toskil
edir (Geothermal energy utilization, technology and financing by Kriti Yaday, Anirbid Sircar, Apurwa Yaday
s.17). Dunyada bu godor inkisaf etmis enerji bizim 6lkads do 6ziine yer ala bilor. Quru buxar stansiyalar — bu
stansiyalar daha sads va kéhna bir dizayna malikdir (sokil 2).

a) b)
Sokil 2. Geotermal elektrik stansiyalari

Buxar1 birbasa istifado etmoklo toaxminon 150°C va ya daha yiksok temperaturda turbini idaro etmok
Vo elektrik enerjisi istehsal etmok Ugun istifads edilir (sokil 2a).

Flas buxar stansiyalar1 - Bu sxem quyulardan yiksok tozyiqgli isti suyun galdirilmasi vo asagi tozyiqgli
¢onlara (seperatora) vurulmasi ilo isloyir. Tozyiq endirildikds suyun bir hissasi buxarlanir va turbini idars
etmok U¢lin mayedan ayrilir. Digor hallarda oldugu kimi, artiq soyudulmus maye su va qatilagdirilmis buxar
Su anbarina qaytarilir (sokil 2b).

Ikili morkazi sistem — bunlar on miiasir texnologiyadir vo 57°C temperaturlu maye ils isloys bilor.
Asag1 temperaturlu su, qaynama temperaturu sudan asagi olan digar bir maye ils istilikdoyisdirici vasitasilo
goriisdiiriiliir. Bu sxemds hamin maye su ilo tomasda oldugda, 57°C vs asagi tempertaurlu maye bels bu
istilikda buxarlanir va turbinlori harakat etdirmak Gglin istifads edils bilir (sokil 3).
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Sobake
Freon axim A A
’ .‘.m x :-;
Hava vo su
buxari
—

Sakil 3. 1kili morkazi sistem

Conub bolgslasinin Lonkaran inzibati rayonunda fordi yasayis evinin istilik tochizatinda istilik
nasosundan istifado olunmasimin kompiiter simulyasiyast modeli totbiq edilmisdir. Bu model GeoTSOL
kompiiter progqramindan istifado olunmagla tortib olunmusdur. Programin tayinati istilik nasoslarinin miixtalif
monbalardan istifade etmakls layihslondirilmasidir. Kompiiter programi vasitasils :

e Istilik nasosu iigiin ilkin monbo secilir: geotermal zondlar, geotermal kollektorlar, hava va yeralti sular;

e Istilik nasosunun is¢i cismini secir: duzlu su/su, su/su, hava/su;

e Bir il arzindo kompiiter simulyasiyasi ilo bittin istilik nasosu sistemi tglin mdvsiimi performans
amillarini, enerji istifadasini, itkilorini, igtisadi gostoricilorini va s. hesablayir.

o Maliyys tohlili edir: istilik nasosu sisteminin istilik qiymati vo miqgayisasi sisteminin istismar middoti
arzinds hesablanmasini hoyato kegirir.

Bu sistemdo istilik monbayi kimi yeralti termal sulardan istifado edilmisdir. Fordi yasayis evinin isti
su va istilik tachizati ti¢lin istilik nasosu sistemi vo akkumlyasiya conindan ibarst sistem sokil 4-da
goOstorilmisdir. Kompiiter programinin komoayi ilo asagidaki sistemin ham texniki hom do igtisadi
gostoricilorini hesablamaq miimkiindiir(Babayeva S.$.(2022) Istilik tachizat1 sisteminda monovalent rejimda
isloyon istilik nasoslarini isinin tadqiqi. ENERGETIKANIN PROBLEMLORI elmi texniki jurnal Ne 1, Baki,
25-31 sah.).
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Sakil 4. Fardi yasay1s evinin isti su va istilik tachizati {iglin istilik nasosu sistemi

Toaqdim olunan sistema asasan istilik manbayi kimi yeralti termal sular gétiiriilmiisdiir. Sistemda asagi
temperaturlarda belo qaynayan is¢i cisim kimi freondan istifado olunmusdur. Bu freon 4°C temperaturda belo
gaynaya bilir vo 6z istiliyini istilik nasosu vasitesile ikinci is¢i cismo 6tiiriir. Ikinci isci cisim do 6z névbasinde
akkumlyasiya ¢onindo dovr edarak fordi evin isti su tohizatin1 tomin edir. Eyni zamanda ikinci is¢i cisimdan
hom da fardi evin istilik tochizatinda istifads olunur. Asagidaki qrafikds il arzinds aylar lzrs istilik nasosunun
giris va ¢ixisinda is¢i cismin temperaturu simulyasiya torafindan alinan naticalars asasen gostorilmisdir (sokil
5). Qrafikdon goriindiiyii kimi yay aylarinda yeralti termal sulardan aldigimiz temperatur daha yiiksok olur.
Buna sabab termal sularin otrafinda yerlogmis siixurlarin vo yeralt1 tobagonin qizmasidir.

qurgnda temperatir

Sakil 5. Lankaran rayonu asrazisinds il arzinds aylar izrs istilik nasosunun giris va ¢1x1s temperaturu
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Isti su tachizati iigiin akkumlyasiya ¢onindoan istifads olunur. Burada istilik nasosundan ¢ixan isci cisim
¢ondo ddvr etdikdan sonra yenidan istilik nasosuna géndarilir. Istilik nasosundan ¢ixan is¢i cisim ham da istilik
tachizatinda istifads olunur. Cadval 1-do simulyasiya naticasinds alinan naticalor gdstorilmisdir.

i J\/PH/-
%
<&
1
Te T Ta

Sokil 6. Istilik nasosu sisteminin is rejimi qrafiki.

Sakil 3-da istilik nasosu sisteminin is rejimi qrafiki simulyasiya naticosinds toyin edilmisdir. Burada,
1-istiliknasosu, P-istilik ytku, Py—istilik nasosu ilo otiiriilmis istilik yiikii, ®wg—binanin istilik yiikii, Ta-
otraf mihitin temperaturu, T, —qizma temperaturu hoddi, togribon 20°C, Te-otraf muhitin standart
temperaturu, taqribon — (- 15°C) (Nosirov, Babayeva, 2022: s.4).
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Sokil 7. Istilik tachizat1 sistemi iigiin aylar iizro istilik nasosu va istilik nasosunun gevrilmo amsali.

Toklif olunmus sxemds slave qizdiricya ehtiyac yoxdur. Istilik yiikii tamamilo istilik nasosunun
hesabina ddonilir. Istilik nasosunun gevrilmo omsali 5,1 — 5,9 aras1 dayisir (sokil 7).
Cadval 1. Simulyasiya naticasinds alinan noticalor

Parametr Qiymat Parametr Qiymat
Hasil edilan enerji Itkilor (illik)
(illik):
Istilik nasosu ila 8414 kVt/saat (79%) Saxlama ¢anindan 320 kVt/saat
Qazan ilo 2230 kVt/saat (21%)
istifada olunan Talab olunan giic:
enerji (illik)
Avtonom 10882 kVt/saat Istilik nasosu 1856 kVt/saat (65%)
istilogdirma Vo isti Komokgi enerji 278 kVt/saat (4%)
su tachizati

Ekologiyanin ¢irklonmasinin artmasi, istixana effektinin tarazliginin pozulmasi tadrican global iglim
dayisikliyine gatirib ¢ixarir. Atmosfers atilan CO; — nin artmasi global iglim doyisikliyinin inkisafina tokan
veran amillorden biridir. Kompiiter simulyasiyasi vasitasilo Lonkaranda fordi yasayis evinin isti su va istilik
tochizat1 iigiin totbiq etdiyimiz istilik nasosu vasitssilo 11551 kVt/saat enerjiys gonast olunmusdur. Eyni
zamanda 2859 kq CO- — nin atmosfers atilmasinin qarsisi alinmigdir.
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The rapid evolution of information and communication technology (ICT) has significantly impacted
the public sector by improving service delivery, enhancing transparency, and increasing accountability. This
paper presents a comprehensive analysis of the impact of ICT adoption on service delivery in the public sector.
Through a systematic literature review, we identified key themes related to ICT adoption in the public sector,
including e-governance, digitalization, and ICT-enabled service delivery. We conducted a meta-analysis of
empirical studies on the impact of ICT adoption on service delivery, utilizing a quantitative research approach.
Our findings suggest that ICT adoption has a significant positive impact on service delivery in the public
sector, enhancing efficiency, effectiveness, and responsiveness. We also identified several challenges
associated with ICT adoption, such as resource constraints, infrastructure limitations, and digital divide. We
provide recommendations for policymakers and practitioners to mitigate these challenges and harness the
potential of ICT adoption to improve service delivery in the public sector.

Keywords: ICT, service delivery, public sector, e-governance, digitalization, meta-analysis,
empirical studies.

Introduction

The public sector plays a critical role in the provision of essential services to citizens, such as
healthcare, education, and public safety. Service delivery in the public sector is influenced by various factors,
including organizational structure, management practices, and technological capabilities. The increasing use
of ICT in the public sector has significantly impacted service delivery, enabling governments to provide better
services, enhance transparency, and increase accountability. Despite the potential benefits of ICT adoption in
the public sector, there is limited research on its impact on service delivery [Heeks, 2006: p.304-305]. This
paper presents a scientific analysis of the impact of ICT adoption on service delivery in the public sector,
aiming to provide insights into the benefits and challenges of ICT adoption and inform policymakers and
practitioners on how to leverage ICT for better service delivery.

Literature Review: The literature review identified key themes related to ICT adoption in the public
sector, including e-governance, digitalization, and ICT-enabled service delivery. E-governance refers to the
use of ICT to enhance government-citizen interactions, improve transparency, and increase accountability.
Digitalization involves the conversion of analog data into digital format, enabling more efficient storage,
processing, and sharing of information. ICT-enabled service delivery refers to the use of ICT to improve
service delivery in the public sector, such as through the use of online portals, mobile applications, and digital
payment systems. The literature review also identified several benefits of ICT adoption in the public sector,
such as enhanced efficiency, effectiveness, and responsiveness. However, the literature also highlighted
several challenges associated with ICT adoption, such as resource constraints, infrastructure limitations, and
digital divide [Fountain, 2001].

Methodology: We conducted a meta-analysis of empirical studies on the impact of ICT adoption on
service delivery in the public sector. We searched electronic databases, including Google Scholar,
ScienceDirect, and IEEE Xplore, using keywords related to ICT adoption, service delivery, and the public
sector. We included studies published between 2010 and 2022, with a focus on empirical studies that measured
the impact of ICT adoption on service delivery [Tolbert, Mossberger, 2006: p. 354-356]. We utilized a
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