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Purpose and Methodology

 This study aims to analyze a PV |* Bu calisma, 600 KW sebekeye bagl

power plant type rainwater harvesting
system (PVPPRWHS) in a 600 kW
grid-connected solar photovoltaic
(PV) power plant.

An experimental stormwater harvest
was carried out in only 128 m? of
Altinoluk Solar Power Plant, which
has a surface area of 4320 m?2.

Using rainwater for PV cleaning
provides an innovative approach.
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bir fotovoltaik (PV) giines enerjisi
santralinde bir PV giic santral tipi

yagmur  SUyu  hasat  sistemini
(PVGSYSHS) analiz etmeyi
amaclamaktadir.

4320 m? yiizey alanina Sahip olan
Altinoluk GES Santralinin sadece 128

m?’lik  kisminda  deneysel  bir
yagmursuyu hasad1
gergeklestirilmistir,

PV temizligi i¢in yagmur Suyu
kullanimi  yenilik¢i  bir  yaklasim
saglar.



MATERIAL AND METHOD

For rainwater harvesting, a group of 144 PV
panels with 32° inclination angle located in
Corum was examined. Fig. 1 shows the
rainwater harvesting system. The rainwater
harvesting system has a gutter assembly that
collected and funneled water from the PV
arrays to branch pipes. The branch pipes are
directed water to tank or tanks. The storage
capacity of a rainwater harvesting system
varies depending on rain amount and water
consumption. In the first attempt pilot study,
the rainwater harvesting system has a 1 m?
tank. In the second attempt pilot study, a
system with a tank capacity of 25 m3 was
installed. In addition, a 5.5 KW booster was
added to the system. A hydrophore and a
400 m long waterline were installed to
irrigate the walnut saplings in an area 40 m
higher than the existing power plant.
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Yagmur suyu hasadi i¢in Corum'da bulunan
32° egim acisina sahip 144 PV panelden
olusan bir grup incelenmistir. Sekil 1, yagmur
suyu toplama sistemini  gostermektedir.
Yagmur suyu toplama sistemi, PV
dizilerinden suyu toplayan ve brangman
borularma akitan bir oluk tertibatina sahiptir.
Bransman borular1 suyu tanka veya tanklara
yonlendirir. Bir yagmur suyu hasat sisteminin
depolama kapasitesi, yagmur miktarina ve su
tilketimine baglh olarak degisir. Ik deneme
pilot calismasinda yagmur suyu toplama
sistemi 1 m3 tanka sahiptir. Ikinci deneme
pilot calismasinda 25 m3 tank kapasiteli bir
sistem kurulmustur. Ayrica sisteme 5,5 kW
kapasiteli bir hidrofor eklendi. Mevcut
santralden 40 m yiiksekte bulunan ceviz
fidanlarinin sulanmasi i¢in hidrofor ve 400 m
uzunlugunda su hatti yapilmistur.



MATERIAL AND METHOD

V

Area of PV arrays

{

= Yearly rainfall
Rainfall e

i Corum
431 mm

288 m?

square shape

Water conveying channel | on the slope

!

PVC pipe network

of the land

100 mm and

| \

Page = 4 Fig. 1. Rainwater harvesting system

l 120 mm dia
1 m’ water
Water stoiage 7111 ———.
10 bar
Hydrophore| o, 7,

Cleaning of Supplemental
PV arrays irrigation




MATERIAL AND METHOD

.‘ »
‘ Walnut sapling

% / - Pressure booster pump unit
o 3 < _',/ ———r = % e ===
s N e ok -~ Storage tanks T T T L —

W r‘!!f'&.a., ‘\
PV arrays arranged for rainwater harvestlng

R Irrlgatlon area
Zoan .
;;\\:.\uw

o

Fig. 2a. Rainwater harvesting system
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Fig. 2b. PV array and water collection channel
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RESULT AND DISCUSSION

=

Fig. 3 shows the rainfall amount for
Corum in the measurement from 1929 to
2020 (TSMS, 2021).

The annual rainfall for Corum is
approximately 431 mm. The monthly
highest and lowest precipitation occur in
May and August, respectively. Similarly,
the monthly highest and lowest average
rainy days are seen in May and August
with 15.5 and 3.8 days, respectively.

Fig. 4 shows the rainfall amount in
September and November 2020.

Model-A
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Sekil 3, 1929'dan 2020'ye kadarki
yapilan oOl¢imde Corum i¢in yagis
miktarii gostermektedir (TSMS, 2021).

Corum'un yillik yagis miktar1 yaklasik
431 mm'dir. Aylik en yiiksek ve en
diisiik yagis sirasiyla Mayis ve Agustos
aylarinda goriliir. Benzer sekilde aylik
en yiiksek ve en diisiik ortalama yagish
giinler sirasiyla 15,5 ve 3,8 giin ile
Mayis ve Agustos aylarinda
gorilmektedir.

Sekil 4, Eyliil ve Kasim 2020'deki yagis
miktarin1 gostermektedir.

Model-Al
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Fig. 3. Rainfall amount for
Corum in the from 1929 to
2020 [TSMS, 2021].

Fig. 4. Rainfall amount in
September and November
2020
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Fig. 5. Average monthly rainwater harvesting potential at the PV plant.
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Fig. 6 shows the first attempt for rainwater
harvesting with 1 m3 tank. The system was
first tested with a 1 m?3 tank in order to detect
system errors and detect water loss and leaks.
Also, slope and flow compatibility was
observed. After the system was fully
arranged, 5 tanks of 5 m3 each were placed.
Finally, the hydrophore unit and drip
Iigation system were installed.

Fig. 6. First attempt
for rainwater
harvesting with 1 m?3

tank.

Sekil 6, 1 m3 tank ile ilk yagmur suyu toplama
girisimini gostermektedir. Sistem hatalarin1 ve
su kayip ve kacaklarini tespit etmek i¢in sistem
Ilk olarak 1 m3'lik bir tank ile test edilmistir.
Ayrica egim ve akis uyumu gozlemlenmistir.
Sistem tam olarak diizenlendikten sonra her biri
5 m3'lik 5 tank yerlestirildi. Son olarak
hidrofor tinitesi ve damla sulama sistemi
montaj1 yapilmistir,



RESULT AND DISCUSSION

Fig. 7. Second attempt for rainwater harvesting with 25 m3 tank

Fig. 7 shows the second attempt for Sekil 7, 25 m3 tank ile ikinci yagmur suyu
rainwater harvesting with 25 m3 tank.  toplama girisimini gostermektedir.
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RESULT AND DISCUSSION

The study was found to be
extremely  successful In
collecting rainwater while
generating electricity. For this
reason, a study  was
conducted to reveal the
rainwater collection potential
of the power plants in Corum,
which have been licensed
since 2016 (Fig. 8).
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Calismanin  elektrik  iiretirken
yagmur suyunu toplamada son
derece basarili oldugu bulundu.
Bu nedenle Corum'da 2016
yilindan  itibaren  lisanslanan
santrallerin yagmur suyu toplama
potansiyelini ortaya cikarmak ic¢in
bir ¢alisma yapilmistir (Sekil 8).
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PV Power Plants

While the rainwater harvesting potential of the
power plant where the rainwater harvest is
made is calculated as 1646 m3/year, the highest
potential belongs to the 2 power plants located
in the Sungurlu district, Derekisla and
Alembeyli, which are 10129 m3/year and 11591
m3/year, respectively. The total rainwater
harvesting potential of the power plants that
have been licensed since 2016 in Corum has

bpeen E:3alculated as 56388 m3/year.
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Yagmur suyu hasadi yapilan santralin
yagmur Suyu hasadir potansiyeli 1646
m3/y1l olarak hesaplanirken, en yiiksek
potansiyel 10129 m3/yil ve 11591 m3/yil
ile Sungurlu ilgesinde bulunan 2 santral
Derekisla  ve  Alembeyli'ye  aittir.
Corum'da 2016  yilindan  itibaren
lisanslanan santrallerin toplam yagmur
suyu toplama potansiyeli ise 56388 m3/yil
olarak hesaplanmustir,




Conclusion

With this study, it has been tried to find a
solution to the water scarcity caused by climate
change by conducting regional studies with
innovative  adaptation  technologies and
systems. A new concept study was carried out
by using a solar power plant with large surface
areas in rainwater harvesting with a different
approach. Thus, while ensuring the adaptation
of the people of the region to a new situation
such as water scarcity, a regional solution has
been produced for the harvest, storage, and
efficient use of wasted freshwater resources. By
making use of this study data, annual reports of
water usage statistics of the people of the region
and annual rainwater harvest amount can be
created, so that the availability of solar power
plants in rain harvesting will be revealed and
total reserve calculations in Turkey and the
world can be made. Rainwater harvesting
systems, which can be created with small
investments in PV power plants, are seen as
rydehmore effective methods compared to the
methods of producing water from the air.

Bu calisma ile yenilik¢i adaptasyon teknolojileri
ve sistemleri ile bolgesel c¢alismalar yapilarak
iklim degisikliginin neden oldugu su kithigma
¢oziim bulunmaya calisilmistir.  Farkli  bir
yaklasimla yagmur suyu hasadinda genis yiizey
alanina sahip giines enerjisi santrali kullanilarak
yeni bir konsept c¢alismasi yapilmistir. Boylece
bolge halkinin su kitligir gibi yeni bir duruma
uyum saglamasi saglanirken, bosa harcanan tatl
su kaynaklarinin hasadi, depolanmasi ve verimli
kullanilmasi i¢in bolgesel bir ¢oziim tiretilmistir.
Bu c¢alisma verilerinden yararlanilarak bolge
halkinin  su  kullanim istatistiklerinin ~ yillik
raporlar1 ve yillik yagmur suyu hasadi miktari
olusturulabilir, boylece giines enerjisi
santrallerinin ~ yagmur hasadi  konusundaki
kullanilabilirligi ortaya konabilir ve Tirkiye'deki
ve diinyadaki toplam rezerv hesaplamalari
yapilabilir. PV santrallerde kiiglik yatirimlarla
olusturulabilen yagmur suyu hasat sistemleri,
havadan su iiretme yontemlerine gore ¢ok daha
etkili yontemler olarak goriilmektedir.



Yillik 1.100.000,00kW’lik tiretim l1le;
Tedas'a gore bir konutun yillik
ortalama  tikketimi  1528kW iken
Altinoluk GES yilda 720 Kkonuta
elektrik sagliyor.

2006 Eskom verilerine gore, yapilan
tretim ile 1.075.800,00 kg karbon
salinimini engellemuistir.

1 agac saatte 4kW enerji i¢in salinan
karbonu emer. Altmoluk GES ise
saatte 275000 agacin emdigi karbonun
salinimini engelliyor..

Tesis igerisinde yaklasik 10 dontimliik
alana, 280 adet ceviz ve badem agaci
dikilmistir.

WHAT ARE COOPERATIVES ACTUALLY?
e
« With an

annual
1,100,000,00kW;
According to Tedas, when the average
annual consumption of a residence Is
1528kW, Altinoluk SPP provides
electricity to 720 residences annually.
According to 2006 Eskom data,
1,075,800,00 kg of carbon emissions
have been prevented with the
production.

1 tree absorbs the carbon released for
4kW of energy per hour. Altinoluk
SPP, on the other hand, prevents the
release of carbon absorbed by 275000
trees per hour.

Within the facility, 280 walnut and
almond trees were planted on an area
of approximately 10 decares.

production of
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Detayli bilgiler1 bildiri i¢erisinde bulabilirsiniz.
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You can find other information In our paper.
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