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Abstract 
The objective of this project to identify the temperature effect on the solar 

photovoltaic (PV) power generation and minimize the temperature effect. 

The photovoltaic (PV) cells suffer efficiency drop as their operating 

temperature increases especially under high insulation levels and cooling 

is beneficial. A selected photovoltaic module’s the Voc, Isc and Pmax will 

be determined for varying temperature when Irradiation is constant. (Isc = 

Short-circuit current (A), Voc = Open-circuit voltage (V) and Pmax= 

Maximum power (W)) and Compared Voc, Isc, Pmax from the Standard rest 

condition. From the gathered data, the best position (height difference 

between roof top and solar panel) for the solar panel to avoid temperature 

increasing will be determined and a suitable photovoltaic thermal system 

(active cooling) for solar panels.. These techniques are anticipated to 

contribute towards wider applications of PV systems due to the increased 

overall efficiency.  

  

Keywords: photovoltaic power, solar power, renewable energy, 
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Introduction 
Photovoltaic is a method of generating 

electric power by converting radiant 

energy (especially light) in to 

electricity using semiconductors that 

exhibit the photovoltaic effect. The 

solar photovoltaic (PV) panel is the 
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practical example for the photovoltaic power generations.  

The efficiency of a solar photovoltaic (PV) panel is affected by the ambient 

temperature. Because the current and voltage output of a PV panel is affected 

by weather conditions. The ambient Temperature can change the speed of the 

electrons travel in an electric circuit. This is due to an increase in resistance of 

the circuit that results from an increase in temperature. Likewise, resistance is 

decreased with decreasing temperatures. Solar panels work best in certain 

weather conditions only. However nowadays solar panels installed throughout 

the world in different climate regions. Most of these panels does not operate 

under ideal conditions. Therefore it is required to understand how panels react 

to different weather conditions.   

The individual PV systems has an inverter to ensure that the system runs at 

maximum efficiency. Note that the ambient temperature is another main factor. 

The solar PV Module performance is generally rated under standard test 

conditions (STC). They are irradiance of 1,000 W/m², solar spectrum of AM 

1.5 and module temperature at 25 °C. But when the PV module performing 

under irradiance, its ambient temperature will increase from 30 °C - 60 °C. This 

temperature effect courses the low efficiency performance of the solar PV 

systems (Wysocki and Rappaport 1960)3.  

In this research the main objective is to determine the ideal ambient temperature 

for selected solar photovoltaic (PV) module and ideal height difference between 

the roof top and the solar panel for thermal ventilation. Therefore a selected 

solar photovoltaic (PV) module will be observed in Colombo area under 

different climate conditions, after determining the above parameters, we are 

going to design ways to improve the efficiency of solar panels that operate in 

non-optimal conditions.  

The effect of temperature on the electrical efficiency of a PV cell/module can 

be traced to the former’s influence upon the current, I, and the voltage, V, as the 

maximum power is given by  

 

Pm = VmIm = (FF )PVocIsc ------------------------------------------------------- (01)  

  

In this fundamental expression, which also serves as a definition of the fill 

factor, FF, subscript m refers to the maximum power point in the module’s I–V 

curve, while subscripts oc and sc denote open circuit and short circuit(Skoplaki 

and Palyvos 2009)2
  

 

Methodology  

A selected Photovoltaic module (250W-300W) will observed by Solmetric 

Photovoltaic analyzer and Solmetric Pyranometer near BMICH Colombo 07, 

observed data will be uploaded to laptop via Wi-Fi connection.  
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Figure01  

Solmetric PV Analyzer and Solmetric Pyranometer will be connected to a Solar 

PV module as figure 01. The both Solmetric PV Analyzer and Solmetric 

Pyranometer will be connected to a Laptop via Wi-Fi connection.  

After the connecting Solmetric PV Analyzer and Solmetric Pyranometer, 

constant Irradiation will be maintained by monitoring the Solmetric 

Pyranometer. The Wi-Fi connected laptop will be received Voc, Isc and Pmax via 

Wi-Fi. The temperature will be varied by adding cool water (ice bath cooling) 

and changing the height between roof top and the solar panel. The readings will 

be taken about one month.  

Solemetric Windows based Software generates a professional report of the 

measurement results (Voc, Isc, Pmax). These templates can import to other formats 

such as MS Word or MS Excel.  

The collected data will be processed using Solmetric windows based software, 

IscvsVoc curves will be plotted for different temperatures with constant 

irradiation, each IscvsVoc curves, Pmax curve will be plotted. The plotted graphs 

will be analyzed to find the maximum efficiency ambient temperature and how 

maintain the temperature.  

 

Results, Discussion, Conclusion and Recommendations  

In the view of fact this Project is ongoing research, the results, Discussions, 

Conclusions and Recommendations could not include to this paper. However 

the previous results included in the references include to the paper.  

The operating temperature plays a central role in the photovoltaic conversion 

process. Both the electrical efficiency and hence the power output of a PV 

module depend linearly on the operating temperature, decreasing with 

Tc.(Skoplaki and Palyvos 2009)3. The operating temperature vs. power graph is 

given below.  

Figure  01   
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Figure 02  

   

Figure 2: P–V characteristics as a function of the module temperature Tm, 

adopted from [2]. The module temperature varies between 0 0C and 75 
0C.(Moharram, Abd-Elhady et al. 2013)1

  

To control the operating temperature we can use Air-cooling, either by forced 

ornatural flow, presents a non-expensive and simple method of PV cooling and 

the solar preheated air could be utilized in built, industrial and agricultural 

sectors.(Tonui and Tripanagnostopoulos 2007)4. The other method of operating 

temperature control is water spraying. A cooling system has been developed 

based on water spraying of PV panels. A mathematical model has been used to 

determine when to start cooling of the PV panels as the temperature of the 

panels reaches the maximum allowable temperature (MAT). A cooling model 

has been developed to determine how long it takes to cool down the PV panels 

to its normal operating temperature,(Moharram, Abd- Elhady et al. 2013)1.
  

However the new system called PV/Thermal hybrid system we can not only 

control the operating temperature but also we can use this thermal 

power.(Assoa, Menezo et al. 2007)4.
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