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Project title: Creation of a hybrid alternative energy system with the purpose
of electricity and gas supply to Khinalig village of Guba district of the
Republic of Azerbaijan

Organization: International Ecoenergy Academy
The project will be implemented in partnership with foreign companies and specialists

Site description

Khinalig is one of the remote Caucasus villages situated in highest mountains of Azerbaijan on the
middle line of the Great Caucasus which separates Russia and South Caucasus. Being a unique travel
place of Azerbaijan, Khinalig also is an ancient research site from culture and tourism viewpoints. It has
distinguished nature including ancient land of fire, rocks and wonderful forests that make this village an
attractive recreation zone (at 2 hours distance of Baku city in the northern part of Guba district). Khinalig
people differ from other Azeri people by their specific language, tradition and culture.

Project goal

Based on the Decrees of the Azerbaijan Republic’s President Ilham Aliyev “On the measures of
acceleration of social and economic development in the Republic of Azerbaijan” from 2003 and “About
the use of alternative and renewable energy resources” from 2004 to supply energy demand of Khinalig
village using alternative energy resources

Work scope:
e Preparation of technical task
Installation of wind modules
Preparation and construction of solar modules
Preparation of accumulator block
Performing solar and wind modules’ tests
Choice and location of biogas plant
Location and connection of solar heaters to a general system
Construction of one small hydro power plant (SHPP) with two turbines on a small river

Project duration: 12 months

Project budget
Alternative energy resource Cost (AZN)

1. | SHPP (1.5 MWY) 4000000
2. | Wind power plant (0.2 MWH1) 2000000
3. | Solar photovoltaic (0.1 MW1) 1000000
4. | Biogas plant (500 m°) 500000
5. | Solar water heating system 400000
6. | Transport expenses 200000
7. | Project preparation, feasibility study

Total cost of hybrid system 8005000
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AZORBAYCAN RESPUBLIKASI QUBA RAYONU XINALIQ KONDININ
ELEKTRIK ENERJISI VO QAZ TOCHIZATI UCUN ALTERNATIV
ENERJI MONBOLORINDON ISTIFADO ETMOKLO

HIBRID SISTEMIN YARADILMASI

Azarbaycanin on ucqar nogtssi,
Azarbaycanin on hiindiir yeri,
Azorbaycanin on qadim yeri,

Xinaliq — Azorbaycanin yiiksok daglarinda yerlogon godim vo olgatmaz Qafqaz kondidir. Bu
Azaorbaycanda on yiiksoklikdo yerlogon konddir ki, o Rusiya vo Conubi Qafqazi ayiran Boyiik
Qafgazin orta zolaginda qorarlasmigdir. Bu Azorbaycan orazisinds on ¢ox xos veo maraqli
toossiirat yaradan soyahot mokanidir ki, Qafgazin madaniyyat vo ya diinya turizm sahoalorinin
todqiqi baximindan calbedicidir. Bu ciir masalalorin tanzimlonmasi Azarbaycanda on hiindiir dag
olan Sahdagin tadqigati tiglin Xinaligin asas diisargays ¢evrilmasina sorait yarada bilor.

Digor torofdon kondin gozalliyi vo geyri-adiliyi onu 6yronmays ayrica digqgot tolab edir. Kond
otrafinda bir ¢ox monzarali yerlor, o climlodon obadi atesgah, bir ¢ox magaralar vo filisunkar
meso vardir.

Bakidan iki saatliq bir yolda olan Qubadan simalda yerlosorak istirahat etmok baximindan daha
da calbedicidir.

Xmaliq — Boylik Qafgazin yiiksokliyindo olaraq godim Qafgaz kondidir. Bu etnik noqteyi
nozardon forgli insanlarin yasadigi vo Oziiniin xiisusi bir dils, adat vo anonalarina malik bir
konddir.

Layihanin magsadi:

Azorbaycan Respublikasmin Prezidenti conab [lham Oliyev torafindon imzalanmis «Azorbaycan
Respublikasinda sosial-iqtisadi inkisafin siirotlondirilmosi todbirlori haqqinda» 2003-cii il va
«Azaorbaycan Respublikasinda alternativ vo barpa olunan enerji monbolorinin istifadosi
haqqinda» 2004-cii il saroncamlarina uygun olaraq Xinaliq kondinin enerji tochizati

Layihanin reallasmasi gedisinda asagidaki islor yerina yetirilacokdir:

- Texniki tapsirigin iglonib hazirlanmasi;

- Kiilok modullarinin qurasdirilmast;

- Giinos modullarinin hazirlanmasi va birlosdirilmasi;

- Akkumulyator blokunun hazirlanmasi;

- Giinos va kiilok modullarinin sinaginin aparilmasi;

- Biogaz qurgusunun segilmasi va yerlosdirilmasi;

- Glinas su qizdiricilarinin yerlogdirilmasi Vo imumi sistema qosulmast;

- Ki¢ik ¢ay tizorindo iki turbinli kigik su elektrik stansiyasinin qurasdirilmast;

- Umumi hibrid modulun sinag1 va istismara verilmosi.

Texniki xarakteristika
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# Alternativ enerji novii Dayari (AZN)

1. 2 turbinli kigik su elektrik stansiyasi 1.600.000
(IMVY)

2. Kiilok stansiyas1 (0,2MVt) 1.400.000

3. Glinos fotovoltaik qurgusu (0,1MVt) 900.000

4. Biogaz qurgusu (500m°) 500.000

5. Giinas su isitma sistemi 400.000
Hibrid sitemin timumi doyari 4.800.000

Layihs islorinin imumi doyoari: — 4,800 min manat.
Layihs tizra islorin yerino yetirilmo miiddati: — 1 il.

Layiho Azorbaycan Miihandislik Akademiyasi, Beynolxalq Ekoenergetika Akademiyasi Vo
acnobi miitoxassis alimlor muallifliyi ilo amokdasliq ¢oar¢ivasinds hoyata kegiricilocokdir.

XINALIK DATA

Parameters for Solar Cooking:

Monthly Averaged Insolation Incident On A Horizontal Surface (kWh/m?day)

Jan |Feb IMar Apr [May Pun Pul JAug [Sep |Oct |Nov |Dec

10-year Average 1.65 |2.27 13.36 [4.22 [5.05 [5.71 |5.32 4.68 |4.16 [2.86 [1.84 |1.48

Parameters for Sizing and Pointing of Solar Panels and for Solar Thermal
Applications:
Monthly Averaged Insolation Incident On A Horizontal Surface (kWh/m?/day)

| | Annual
Jan |Feb |Mar |Apr [May Pun Pul JAug [Sep [Oct [Nov |Dec Average
10-year Average 1.65 [2.27 |3.36 |4.22 [5.05 |5.71 [5.32 |4.68 }4.16 [2.86 [1.84 [1.48 [3.55

Minimum And Maximum Difference From Monthly Averaged Insolation (%)

4



INTERNATIONAL ECOENERGY ACADEMY

Jan  [Feb IMar Apr IMay Jun  Pul IAug  Sep |Oct |Nov |Dec

IMinimum -19 |29 19 |11 F11 f16 22 |13 K16 |24 16 12

Maximum 8 17 14 19 6 12 10 17 3 14 16 14

Monthly Averaged Clear Sky Insolation Incident On A Horizontal Surface (kWh/m?%/day)

Jan  |Feb IMar Apr [May Pun Pul  |Aug [Sep [Oct [Nov [Dec

10-year Average 2.50 [3.65 [5.30 [6.75 |[7.76 [8.15 [7.62 [6.69 [5.63 |4.24 [2.87 [2.21

Solar Geometry:

Monthly Averaged Daylight (hours)

Jan Feb IMar Apr IMay Jun  Pul Aug  [Sep [Oct |Nov |Dec

Average 0.58 [10.6 119 [132 J144 150 |[148 |[13.8 125 |J11.1 19.94 19.30

Parameters for Sizing Battery or other Energy-storage Systems:

Minimum Available Insolation Over A Consecutive-day Period (%0)

Jan Feb IMar Apr IMay Jun  Pul IAuUg [Sep [Oct [Nov |[Dec
{Min/1 day 38.1 [7.48 279 305 2.7 30.1 225 121 [9.61 174 (304 |37.1
{Min/3 day 529 |28.4 1427 149.8 W27 [36.0 W47 252 [28.6 348 }6.7 [50.4
[Min/7 day 69.1 140.7 559 [67.6 [66.6 [60.3 }48.7 524 [50.4 [52.0 [59.8 168.5
|Min/14 day 73.1 639 [7/35 [754 (743 |[780 [57.8 [66.1 644 [70.0 [69.4 [81.1
[Min/21 day 745 [59.6 |[78.2 819 811 |[78.6 [65.7 81.0 (719 [76.9 [78.0 [81.0
IMin/Month 81.2 |[71.3 [80.6 [88.8 885 844 |[77.6 [86.7 [84.1 [75.8 [83.6 [87.8

Parameters for Sizing Surplus-product Storage Systems:

Available Surplus Insolation Over A Consecutive-day Period (%0)

Jan  |Feb IMar Apr [May Pun QPul  JAug [Sep |[Oct |Nov |[Dec
|Max/1 day 162 169 |[183 174 168 157 166 163 172 |178 |[188 |[164
|Max/3 day 142 152 |166 156 149 148 150 156 158 178 |[181 |[141
|Max/7 day 130 137 |146 |148 133 137 139 141 141 171 |[158 |133
|Max/14 day 120 127 (134 132 122 131 129 136 139 140 141 [117
Max/21 day 116 121 124 126 116 122 117 121 125 133 121 |120
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Max/Month 108 (117 |114 119 J106 (112 110 117 J108 |[114 |116 |[114

Cloud Information:
Monthly Averaged Daylight Cloud Amount (%)

Jan  |Feb IMar Apr [May Pun Pul  |Aug [Sep [Oct [Nov [Dec

10-year Average 78.8 [81.2 83.2 843 [79.1 [71.9 [68.6 [67.3 [61.8 [69.4 [78.4 [76.7

Meteorology (Wind):

Monthly Averaged Wind Speed At 50 m Above The Surface Of The Earth (m/s)

Annual

Jan |Feb |Mar |Apr [May Pun Pul JAug [Sep [Oct [Nov [Dec [Average

10-year Average 7.87 [8.66 [8.33 [7.99 [7.45 [7.72 [8.69 [8.78 [8.02 |7.98 [8.44 |8.61 [8.21

Minimum And Maximum Difference From Monthly Averaged Wind Speed At 50 m (%o)

Annual
Jan [Feb [Mar JApr [May Pun Pul JAug [Sep |Oct |Nov |Dec Average
IMinimum -16 20 (10 (10 |22 9 +9 |8 8 +7  J11 10 12
Maximum 22 17 Q5 P 16 15 |9 11 |7 3 15 12 |13
Monthly Averaged Wind Direction At 50 m Above The Surface Of The Earth (degrees)
Lat 41
Jan |Feb [Mar |Apr |[May Pun Qul JAug [Sep [Oct [Nov |Dec
Lon 47
10-year Average 260 258 [254 249 [248 [249 [244 233 [219 [208 [214 [227

Monthly Averaged Wind Speed At 10 m Above The Surface Of The Earth For Terrain Similar To Airports
(mfs)

| | Annual
Jan |Feb |Mar |Apr [May Pun Pul JAug [Sep [Oct [Nov |Dec [Average
10-year Average 6.22 16.84 [6.58 [6.31 [5.89 |6.10 [6.87 6.94 |6.34 |6.30 [6.68 |6.81 |6.48
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> GIRIS VO TOQDIMAT

Enerji manbolarinin tiikkonmoys iz tutdugu v an bahali istehsal xarclarindon birinin enerji
oldugu bu giiniin sartlarinds, yeni va yenilona bilon enerji manbalarinin tadbigati boyiik
shomiyyat kasb etmoys baslamigdir. Bu enerji moanbolori, enerji qithgiyla miibarizads biza
molum olan enerji manbalarins alternativ olaraq goriillmokdadir. Bu alternativ enerji
monbalarindan biri do biogaz enerjisidir. Bu enerji monbai, {izvi tullantilarin
giymatlondirilmasinds olduqgca boyiik bir shomiyyats sahibdir.

Heyvan va bitgi monsali tullantilar, oksoron ya birbasa yandirilir, ya da giibro kimi okin
sahalorine verilir. Ancaq, tullantilarin yandirilaraq istilik oalds edilmasi mogsadilo istifadasine
daha tez tez rast golmok miimkiindiir. Bu sokildo arzu edilon parametrlords istilik oldo
edilmamoakls yanasi, istilik olds edildikdan sonra tullantilarin giibra kimi istifadosi do miimkiin
deyil. Biogaz texnologiyasi isa {izvi moansali tullantilardan hom enerji alds olunmagina, ham do
tullantilarin  giibro  kimi torpaga verilmasine imkan yaradir. Heyvan mongali giibranin
yandirilmasinin qarsisini alaraq torpaglara verilmasi, kond vyerlorinds yasayan ohaliya bu
enerjinin yerina istifads edacayi basga bir enerjinin verilmasilo miimkiindiir. Bu avazedici enerji
do, yena heyvan moansali giibradan alds olunacaq bioqazdir.

Biogaz, iizvi tullantilarin anaerobik (yoni, havasiz) miihitdo fenmantasiyasi naticosinda
amoala galon, rangsiz va iysiz, havadan yiingiil, havaya nozoron sixlig1 0,83 vo oktan odadi do 110
olan, parlag mavi alovla yanan va torkibinin bdyiik bir hissasini metan (CH,) vo karbondioksid
(COy) toskil edan bir qaz qarisigidir.

Biogaz, ¢oxyoniimlii bir enerji monbai olaraq, birbasa istilik vo isiqlandirma mogsadilo
istifado edilo bilmaklo yanasi, bioqazin elektrik enerjisino Vo mexaniki enerjiys ¢evrilmosi do
miimkiindiir.

> LAYIHONIN MoQSoDi

- Bu layihs alternativ enerji monbai olaraq biogazin inkisaf etdirilmasi magsadini
qarsiya qoyub.

- Qurgunun “hozm” (qicqirma) qisminin xiisusilo qis aylarinda 37°C-ya godor
isidilmasi lazim oldugu tgiin, bu moagsadlo “giinos enerjisindon faydalanmaq”
nazars alinib.
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> LAYIHO® HAQDA STRAFLI MOLUMAT VO LAZIM OLAN MATERIALLAR:

A — Qabul ediloan parametrlar

QOBUL EDILON PARAMETR

Fermantorun tempraturu 36°C

Istehsal olunan giibra 15 kq (yas) / giin / heyvan
Giibranin bark madda nisbati 20%

Gozladilma miiddoti 20 giin

Giibranin sixhg1 975 kg/m’

Giindalik giibrs istehsah

15 x 600 = 9000 kq agirhinda

9000/975 = 9,25 m° hacminda

Qurgunun giindalik talab etdiyi su migdar:

iiciin talab olunan su miqdar)

9000 kq (10% bark maddanin tamin edilmasi

Ilkin marhalads 180000 kq giibrs iiciin 180000
kq su tokiilmali, daha sonra har giin 9000 kq
giibra ii¢iin 9000 kq su alava edilmalidir.

Qurgunun hacmi

9,25x 2 x 20 (giin) = 360 m°

Tosorriifatlardaki | Buna miivafiq | Giindolik talob | Istehsal olunacaq | LPG (maye gaz)
heyvanlarin say1 qurgunun olunan giibra bioqaz miqdar1 | ekvivalenti (kq)
miqyasi (kq (yas) / giin) (m®/giin)
600 adad iriboynuz 360 m°® 180000 300 120

B — Qurgu hagda strafli malumat

Giinas paneli olan hissa: 300 odod giinos kollektoruna sahib, 90 m® hocmli dért odod maye goni,

biitiin iglim soraitinds 36 - 37°C sabit tempraturu tomin edon avtomatik idaroetmali va
sirkulyasiya nasoslu sistem.

Qicqirdici: Domir 16vhadon emal olunmus, epoksit boyali xiisusi biogaz ¢ani.

Alternativ: arzu edilmasi halinda bu ¢on domir beton materialindan da hazirlanabilor.

Gazin yigildigy depo: iistii domir 16vhodon emal olunmus, alti1 daslarla hortilmiis i¢indo soyuga

davamli maye olan rezervuar.
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C — Qurgu istismar iiciin giindalik nazarat formasi

ancaq rezervuarda
|qaz yoxdur

tixaniqliq bas verib

Nozarat Xeyir [Bali |Sobab |Hall yolu
Qicqirdicida kifayot % Su olavs edin
gadar su var?
-Qaz otiirticii xottlorda
|qopma bas verib. Moatboxdan qicqirdiciya gadar olan
|Qaz iyi galir? X Motboxds gaz buraxan Ibutun borulart yoxlayn.
hisso var. Qaz buraxan hissalori tomir edin.
Borular desilib.
. -Qazotiiriicti borulardan N . . s
Kifayat qodor qaz U Xotor gbran hissani yenisi ilo
. X biri yerindan ¢ixib, N
lgalmir. sinb. zodolonib. |doyisdirin.
Tez tez nazarat edin.
Qicqirdicida bol
miqdarda gaz var, % |Qazin ¢1x1s yerindo Cix1s borusundaki krandan istifado

edarok suyu bosaldin.
Suyun ¢ix1s kanalini qurgunun on
alt hissasine yerlogdirin.

> LAYIHOYLO OLAQODAR MUOYYONLOSDIRILONLOR

Qaz istehsali: Giinds togriban 120 kg maye gaza ekvivalent olan biogaz istehsal edilir.

Giibra istehsali: Hor giin 13500 kq ¢ox dayarli qusguluq giibrasi istehsal etmok olar.

> LAYIHONIN IDARO OLUNMASI VO HOYATA KECIRILMO ANALIZi

Qurasdirilan biogaz qurgularindan bir ¢oxunun asagida gostorilon Sabablarlo istismar

edilmadiyi miiayyanlosdirilmigdir:

. Qurgunun quragdirilmast moévzusunda kifayst godor informasiyanin olmamasi
sobabilos tikinti sohvlaring yol verilmisdir.

o Qurgu sahiblori texniki informasiya ¢atismamazligi sobobilo qurgular: istismar
eda bilmayiblor.

o Qurgunun istismargilari maslohatgi bir toskilat tapa bilmayiblar.

Bu problemloarin hall edilmasi halinda mogsads nail olunmasi ii¢iin heg bir problem

olmayacagi ac¢iq aydin goriiniir.

Bu movzuda an boyiik problemlardon biri qurgunun istismariyla slagadar informasiya
catigmazligidir. Layihomizds gostarilon “giindslik nozarst formasi” bu problemi demok olar ki,

hall edir.

> HODOFLONON FAYDALAR VO TOSIRLOR
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Bioqaz, c¢oxsaxoali bir enerji monbai kimi, birbasa isitmo Vo isiglandirma mogsadilo
istifads edila bilmokls yanasi, elektrik vo mexaniki enerjiys ¢evrilmoasi do miimkiindiir.

Bioqazin isitmo maqgsadilo istifadasi: biogazin yanma xiisusiyyati torkibindoki metan
(CH4) gazindan irali galmokdadir. Biogaz, hava ils tagriban 1/7 nisbstinds qarisdigda tam yanma
bas verir.

Isitmo mogsadilo gaz yanacaglarla isloyon soba vo ocaglardan istifade oluna bilmaklo
yanasl, termosifon va digar su qizdiricilardan da istifado etmak olar.

Biogazdan, maye halina gatirilon neft qazi ilo isloyan sobalarin mams diametrlorinds
tozyiqi nizamlamaq yoluyla asanligla istifado etmok olar. Biogaz sobalarda istifado olunarkan
torkibindaki sulfid (H,S) gqazinin yanmadan miihits yayilmasinin garsisini almaq moagsadilo baca
sistemina ehtiyac var. Bu sobablas, daha etibarli bir isinma {iglin radyatorlu isitma sistemindon
istifado etmak lazimdir.

Bioqazin isiqlandirma moaqsadila istifadasi: Biogazdan hom birbasa yandirarag, ham do
elektrik enerjisino ¢evirarok isiglandirma mogsadilo istifado etmok olar. Biogazin birbasa
isiglandirmada istifado olunmasinda maye halina gatirilmis neft qazlari ils isloyan lompalordan
istifado etmok olar. Bu sistemds isiglandirma alovunu artirmaq {igiin amiant koynakdon va siiso
fanusdan (gorgiva) istifado etmok lazimdir. Siiso fanus isig1 sabitlosdirmoklo yanasi, ayrilan
istiliyi geri gevirarak alovun daha ¢ox olmasini tomin edir.

Bioqazin miiharriklards istifadasi: Biogaz, benzinls isloyon miiharriklords heg bir alava
maddays ehtiyac olmadan birbasa istifado oluna bilmoklo yanasi, torkibindoki metan qazi
saflagdirilaraq da istifado oluna bilor. Dizel miiharriklords istifads olunarsa, miioyyan Saviyyada
(18 — 20 %) motorin ilo qarigdiriimalhidir.
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