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PV Sistemlerde Kullanilan Bataryalarin Sarj Ve Desarj
Durumunda Sicakhik Analizi

Temperature Analysis of Batteries Used in PV Systems in Charging and
Discharge Conditions
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OZET

Off-grid (sebekeden bagimsiz) PV (fotovoltaik) sistemler, elektrik sebekesine bagli olmadan
enerji ihtiyacini karsilayan ve genellikle uzak veya erisimi zor bolgelerde kullanilan enerji
sistemleridir. Bu sistemlerde, giines panelleri araciligiyla giines enerjisi elektrik enerjisine
dondistiiriiliir ve enerjiyi depolamak i¢in akii (batarya) gruplar1 kullanilir. Batarya performansi,
sistemin genel verimliligi ve gilivenilirligi agisindan kritik 6neme sahiptir. Ancak g¢evresel
sartlar batarya performansini 6nemli 6l¢iide etkilemektedir. Bu ¢aligmada sebekeden bagimsiz
bir PV sistem iizerinde sarj ve desarji yapilan iki farkli bataryada (jel ve kuru) sicakligin etkisi
deneysel olarak incelenmistir. Deneysel ¢aligmada voltaj, akim ve sicaklik degerleri sarj/desar;j
durumlarinda 6Slgiilerek dataloggerda kayit altina alinmistir.  Akiiler yiik altinda ¢alistirilarak
Olclimler almmustir. Di1s ortam sicakligi ve akii sicakligt T tipi termokupllar kullanilarak
Olciilmiistiir. Batarya voltaji ve akima ait veriler ise 6zel bir devre tasarlanarak kaydedilmistir.

Dis ortamin akii sicakligini etkiledigi belirlenmistir. Bunun yaninda batarya sarj ve desarj
edilirken sicakligin degistigi tespit edilmistir. Batarya sicakliginin dig ortam sicakligindan
yiiksek oldugu goriilmiistiir. Kuru bataryalarin sicakliga karsi jel bataryalara gore daha az
etkilendigi gozlemlenmistir. Yiiksek performans almak i¢in batarya gruplarinin sicakliklarinin
izlenmesi ve aktif veya pasif 6nlemlerle kontrol edilmesi gerekmektedir. Ayrica sicaklik ve dig
cevre sartlarindan daha az etkilenen batarya cesitlerinin kullanilmast daha uygun olacaktir. Bu
tir analizler, yenilenebilir enerji kaynaklarinin daha etkin kullanilmasin1 saglayarak enerji
bagimsizligi ve siirdiiriilebilirlik hedeflerine ulasmada 6nemli bir rol oynamaktadir.

Anahtar Kelimeler—PYV; Batarya, Sicaklik

ABSTRACT

Off-grid PV systems are energy systems that meet energy needs without being connected to
the electrical grid and are often used in remote or difficult-to-access areas. These systems
convert solar energy into electrical energy through solar panels and use battery groups to store
the energy. Battery performance is critical to the overall efficiency and reliability of the system.
However, environmental conditions significantly affect battery performance. In this study, the
effect of temperature on two different batteries (gel and dry) charged and discharged on an off-
grid PV system was experimentally investigated. In the experimental study, voltage, current
and temperature values were measured in charge/discharge states and recorded in the data
logger. The batteries were operated under load and measurements were taken. Outdoor
temperature and battery temperature were measured using T-type thermocouples. Battery
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voltage and current data were recorded by designing a special circuit. It has been determined
that the external environment affects the battery temperature. In addition, it has been detected
that the temperature changes while the battery is being charged and discharged. It has been
observed that the battery temperature is higher than the outdoor temperature. It has been found
that gel batteries are less affected by temperature than dry batteries. In order to get high
performance, the temperature of the battery groups should be monitored and controlled with
active or passive measures. In addition, it would be more appropriate to use battery types that
are less affected by temperature and external environmental conditions. Such analyzes play an
important role in achieving energy independence and sustainability goals by ensuring more
effective use of renewable energy resources.

Keywords- PV, Battery, Temperature
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