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Abstract— It was intended to reveal the time-dependent 

power generation under the same load for two different solar 

panels under the conditions of Jhansi (U.P.), India on 13th 

June 2017. The testing sets include Solar PV emulator 

device and its web portal service, multimeter, and led lamp 

as a load. The efficiency of monocrystalline and 

polycrystalline solar panels was calculated depending on the 

climatic data measurements. As the result of the study, the 

average performances of monocrystalline and 

polycrystalline panels are 42.8525 and 55.1388Wh, 

respectively. It was seen that 64.6W instantaneous power 

could be obtained from a monocrystalline solar panel and 

that 83.64W instantaneous power could be obtained from 

the polycrystalline solar panel under maximum Insolation 

(722W/m^2). Within this frame, it was determined that 

polycrystalline solar panel is able to operate more efficiently 

under the conditions of BIET, Jhansi compared to a 

monocrystalline solar panel. When the multivariate 

correlations coefficients were examined statistically, a 

significant relationship in a positive direction was detected 

between total and direct radiation and ambient temperature 

on energy generation from a monocrystalline and 

polycrystalline panel. 
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I. INTRODUCTION 

Today, one of the most significant requirements of 

developed and developing countries is energy. Even if there 

are various methods of energy production and consumption, 

all the countries require cheap, large, and clean energy 

sources [1]. As the fossil fuels will be consumed after a 

specific period and as their production is very expensive, it 

becomes obligatory to determine alternative energy sources 

and to benefit from these sources with high efficiency. 

Moreover, the use of energy sources which cannot be 

renewed at a large extent had significantly increased the 

environmental problems. Thus, a tendency towards 

renewable energy sources with low environmental effects is 

advantageous in all aspects [2]. Renewable energy sources 

are defined as energy flows which are replaced at the same 

speed as they are used. All renewable energy sources on 

Earth arise from the effect of solar radiation which can be 

directly or indirectly converted to energy by using different 

technologies. Even if it is the most expensive renewable 

energy technology, “photovoltaic” technology is the easiest 

energy technology in respect of design and installation. But 

its main superiority arises from the fact that it is an 

environment-friendly technology with low maintenance cost 

[3]. Besides these, photovoltaic systems are also modular. In 

other words, they can be assembled anywhere required. In 

the case of an increase of requirement, new photovoltaic 

models can be easily added to the system in a short while. 

This is not on the subject for other energy production 

systems. In particular, the photovoltaic systems that are 

installed close to end users decrease the requirement for 

transmission and distribution devices and increase the 

reliability of local electric service. Crystalline silicon 

provides an improved efficiency when compared to 

amorphous silicon while still using only a small amount of 

material [4]. Silicon has many advantages such as 

abundance on Earth, low contamination rate, high durability, 

and the wide experience of the microelectronics industry. 

The most widely used silicon cells in manufacturing are 

monocrystalline and polycrystalline, although many other 

techniques have been developed [5]. In the first commercial 

solar panels, monocrystalline structured silicon had been 

used which was being enlarged by the crystal pulling 

method. In this technique, which is still in a generally used 

method in photovoltaic industry, first pure silicon is 

obtained through various chemical and thermal reactions of 

silicon oxide in arc furnaces. And then, a monocrystalline 

structured silicon piece is dipped in the silicon melt. When 

the core is removed from the melt, the cooling silicon melt 

becomes sharp all around the core. This silicon is divided 

into slices after getting a chunk.This happens in two phases. 

First, the pile is cut in the form of rectangle blocks. And 

then these blocks are separated to slices and processed in the 

form of a panel.The high amount of material loss during 

production is the disadvantage of these cells. They are 

produced with a thickness of about 0.5 mm. 

Their color is dark blue, and their approximate 

weight is less than 10 gr. Polycrystalline silicon production 

technologies are easier. The generally used method in 

production is the casting method. In polycrystalline silicon, 

the starting material is prepared as in the monocrystalline 

silicon. The required purity degree is also similar. The 

melted silicon with a semiconductor quality is cast into the 

molds and left for cooling. And then the obtained blocks are 

cut in square form. The cost of solar panels obtained from 

materials produced by this technology is low compared to 

their efficiency [6]. Solar panels are non-axial energy 

sources, and the operation points of the system also change 

along with the change in weather conditions [7]. Thus, the 

current/voltage values, power outputs, and efficiency of 

photovoltaic devices depend on climatic parameters [8, 9]. 

Within the scope of this study, it was intended to determine 

time-dependent power performances and power values that 

can be generated under the same load of monocrystalline 

and polycrystalline solar panel by determining global and 

diffuse radiation and ambient temperature values for Jhansi, 

India. 
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II. METHODOLOGY 

In this study, the power performance of a monocrystalline 

and the polycrystalline panels experiments was performed 

for indoor meteorological conditions in CAD Lab of 

Department of Electronics and Communication Engineering, 

BIET, Jhansi, India (25.4591°N, 78.6404°E). Photograph of 

this experimental setup is shown in Figure 1.  

 
Fig. 1: experimental setup 

The experiments were conducted on 13th June 

2017, from 08:00 to 16:00 h. In the testing system, there are 

monocrystalline (1197×535mm) and polycrystalline 

(1481×666mm) solar panels with a power of 95W and 

120W respectively. The photovoltaic emulator is basically 

used to emulate photovoltaic panels.  

The difference between emulator and simulator is- 

 Emulator: - using emulator we can get physical output. 

 Simulator: - using simulator we can get only to see the 

output. 

We can work in three modes- 

 Fixed mode: -All the four channel function as the 

separate power supply due to four SMPS. 

 Table mode: -we can upload different panel simulate 

output from the WebApp. 

 Simulated mode: -when we do not want to use the 

internet then we can simply use the downloaded table to 

supply. 

We are working here in table mode. Table mode 

lets users emulate PV panels at various geographical 

locations and at the different month of the year. For this 

purpose, PV emulator needs to be connected to the host 

computer. 

Follow the steps below to operate the device in 

table mode- 

1) When the device is switched on, the user will be 

brought to the default screen. 

2) Press CONFIG key to getting to the configuration 

screen. 

3) use select (set) to select table downloading  and Ts time 

4) Press mode to get mode selection screen. Use the select 

(set) key to select table mode and press enter. 

5) Select view description to view simulations details here 

we can see the selected time, day, month, year, 

temperature, panel manufacturer name, and model no. 

and voltage and current at MPP. 

6) Select channel no. 

7) Press start/stop key anytime to begin the simulation. 

A. Application software operation- 

In this section lists various menus in the WebApp, their 

functions and their usage in operation of PV emulator and 

panel details respectively.  

Selection of ambient conditions for different panels 

as shown below in tabular form- 

When we generate simulation we find global and 

diffuse radiation, fill factor, ambient temperature and 

changes in IV characteristics according to time, temperature 

and insolation. 

We can see IV table and IV characteristic on 

system screen and when we send this IV table to emulator 

device then we can see MPP at device display according to 

time and at which channel IV table downloaded after 

configuration and start device for emulation we can see its 

output DC voltage in its display and we can measure Output 

DC current through multimeter. 

 
Table 1:  inputs for simulations for monocrystalline 
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Table 2: inputs for simulations for poly crystalline 

III. RESULT AND DISCUSSION               

We apply ohm’s law to find a maximum power point. 

Pmax=Vmp×Imp 

Where  

Vmp= Maximum voltage at the Maximum Power point. 

Imp= Maximum current at the Maximum Power point. 

Note:-  

1) Pmax directly proportional to irradiation. 

2) As module temperature increases Isc increases and Voc 

decreases and Pmax also decreases. 

3) Both selected PV panels(SR-M53695 monocrystalline 

type and SR-P636120 polycrystalline type) used for this 

experiment and their specifications at STC(Standard 

Test Conditions: 1000W/𝑚2 irradiace, 25°C cell 

operating temperature and air mass 1.5 global spectrum) 

 

Fig. 2: a (variation in MPP with insolation and local time for 

monocrystalline and polycrystalline ) 

 
Fig. 3: b (variation in Vdc with insolation, temperature and 

local time for monocrystalline and polycrystalline) 

 
Fig. 4: c (Combine I-V & P-V curve for Mono-crystalline) 
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Fig. 5: d (Combine I-V & P-V curve for Polycrystalline) 

IV. CONCLUSION 

Thus we can test easily with minimum cost and we can 

choose which one will be best for us according to ambient 

condition. As compared in figures: a, b, c, and d, we can say 

the polycrystalline solar panel is able to operate more 

efficiently under the conditions of  BIET, Jhansi compared 

to a monocrystalline solar panel. 
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