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Aim: Efficiency of Glass (protective layer) based solar cells and ZnO (protective layer) based
solar cells was obtained by varying thickness (1000 nm to 6600 nm) of protective layer.
Materials and Methods: Efficiency of Glass (protective layer) based solar cells (n = 57) was
compared with ZnO (protective layer) based solar cells (n = 57) by varying thickness of
protective layer ranging from 1000nm to 6600nm in the Nano hub Simulation environment.
Results: ZnO (protective layer) based solar cell has significantly higher efficiency (21.17%)
than Glass (protective layer) based solar cell (20.21%). Conclusion: Within the limits of this
study, ZnO (protective layer) based solar cells offer better efficiency.
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Introduction

Comparative analysis of efficiency of glass (protective
layer) based solar cell and ZnO (protective layer) based solar
cell is investigated through simulation by varying thickness of
protective layers. Yan guo et.al, proposed a method for
designing highly efficient and stable ZnO based perovskite
solar cells that provided an efficiency upto 14.25% (Guo et al.
2018). S. Sheehan et.al, concluded that high performance
solar cells can be produced using FTO-coated willow glass
(Sheehan et al. 2015). Noel Djongyang et.al, concluded that
passive and active solar systems can be implemented for
building-integrated energy systems (Djongyang, Tchinda, and
Kapseu 2012). Mohd Rizwan Sirajuddin Shaik et.al, explored
the applications of solar energy systems like electricity
generation, heating and cooling of buildings in residence and
industry (Shaikh 2017).

Several research articles were published on efficiency of
Solar cells in the past 5 years.
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12 research articles were published in IEEE explore and
859 research articles were published in science direct. In this
work the focus is on two types of Solar cells, Glass (protective
layer) and ZnO (protective layer) based solar cell. Shruti
Sharma et.al, explained that solar cells are the renewable
source devices used for converting light energy to electrical
energy based on the concept of photovoltaic effect. Mehreen
Gul et.al, explained photovoltaic effect as the generation of
a potential when radiation ionises the area or near the
built-in theoretical semiconductor firewall(Gul, Kotak, and
Muneer 2016) and are a great alternative for fossil fuels and
petroleum deposits(S. Sharma, Jain, and Sharma 2015). Xinrui
Wang et.al, has done research on implementation of
photovoltaic power generation along with hydro power
generation systems by conservation of energy in storage
systems and proposed that encapsulation technology coupled
with silicon helps to produce solar cells with higher
stability(D. Wang et al. 2016). S.Gall et.al proposed ZnO-Al
coated glass which can be used for preparing poly-Si thin film
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solar cells (Gall et al. 2009). S.Saeful Bahri et.al, developed
a public transportation system using two technologies namely
network-connected systems and autonomous systems (Bahri
and Purwantiasning 2019)(X. Wang, He, and Ju 2015). S.
Seong Il Cho et.al developed thin-film silicon PV modules
based on tandem solar cells with amorphous silicon as top cell
and micro crystalline silicon as bottom cell used for lowering
manufacturing costs (Cho et al. 2019). Cham thi trinh et.al,
concluded that efficiency of solar cells can be increased by
improving surface passivation and bulk quality using cell
fabrication process in solar cells(Trinh et al. 2018). Masoud
Abrari et.al, showed that composite nanostructures can be
synthesised using dual anodic dissolution technique which
resulted in increased efficiency of ZnO based Dye-Synthesized
Solar Cells (DSSCs) (Abrari et al. 2019).

Previously our team has a rich experience in working on
various research projects across multiple disciplines (Sathish
and Karthick 2020; Varghese, Ramesh, and Veeraiyan 2019; S.
R. Samuel, Acharya, and Rao 2020; Venu, Raju, and
Subramani 2019; M. S. Samuel et al. 2019; Venu, Subramani,
and Raju 2019; Mehta et al. 2019; P. Sharma et al. 2019; Malli
Sureshbabu et al. 2019; Krishnaswamy et al. 2020;
Muthukrishnan et al. 2020; Gheena and Ezhilarasan 2019;
Vignesh et al. 2019; Ke et al. 2019; Vijayakumar Jain et al.
2019; Jose, Ajitha, and Subbaiyan 2020). Now the growing
trend in this area motivated us to pursue this project.
Inadequate efficiency of solar cells is a major challenge

which needs to be addressed in order to meet the increasing
demand of electricity. Ahmed Suhail et.al, designed a method
for improving efficiency of graphene/Si schottky junction
solar cells using DUV treatment(Suhail et al. 2018). Efficiency
of Glass (protective layer) based solar cells and ZnO
(protective layer) based solar cells are compared by varying
protective layer thickness from 1000nm to 6600nm in order to
optimize it.

Materials and Methods

In this research work there are two groups. Group 1 refers
to glass (protective layer) based solar cells and group 2 refers
to ZnO (protective layer) based solar cells(Praveen and Vijaya
Ramaraju 2017). The pre-test analysis was done using
clincalc.com by keeping gpower at 80%, threshold at 0.05%,
confidence interval at 95%(“High Efficiency Silicon Solar
Cells” 2013)(Zhao et al. 2019). Sample size of each group is
57 and the total sample size is 114. Nanohub®© Simulation tool
is the open and free platform for computational research,
teaching, and cooperation in nanotechnology and materials
science.

In sample preparation of group 1, efficiency of Glass
(protective layer) based solar cells were simulated for
different thickness of protective layer from 1000nm to
6600nm. Initially open Nanohub simulation tool. Select
Resources and choose Tools. From Tags select Solar Cell
Modelling and Simulation. After that in Resources,
Photovoltaics QCRF-FDTD Simulator tool has to be selected
and launched. Simulation window appears, now in simulation
options select the protective layer and choose glass material.
Measure efficiency by varying thickness of glass (protective
layer).

In sample preparation of group 2, process is carried out
as in the above preparation. In simulation options, select ZnO
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material protective layer instead of glass material and
measure efficiency by varying thickness of ZnO (protective
layer).

Nanohub©® simulation tool is used for simulating
efficiency graphs and ORIGIN PRO Vs software and SPSS
Softwares are used for comparative analysis of efficiency of
Glass (protective layer) based solar cell and ZnO(protective
layer) based solar cells. Protective layer thickness is the
independent variable and efficiency is the dependent variable
as it depends upon thickness.

Results

Measurements of efficiency were performed for different
thickness of protective layer (Glass, ZnO) based solar cells.
Efficiency of Glass(protective layer) based solar cells for
Single junction PV cell and Tandem PV cell are tabulated
(Table 1). Single junction PV cell based glass(protective layer)
solar cells appear to have higher efficiency compared to
tandem PV cell based glass(protective layer) solar cells due
to higher current mismatching, open circuit current density
of tandem PV cell (Meillaud et al. 2006) (Fig 1). Efficiency of
ZnO(protective layer) based solar cells for Single junction PV
cell and Tandem PV cell are tabulated (Table 2). Single
junction PV cell based ZnO(protective layer) solar cells
appear to have higher efficiency compared to Tandem PV cell
based ZnO(protective layer) solar cells (Fig 2). Single junction
PV cell based ZnO(protective layer) solar cells have higher
efficiency compared to single junction PV cell based
glass(protective layer) solar cells (Fig 3). Efficiency of tandem
PV cell based ZnO solar cells is higher compared to tandem
PV cell based glass solar cells (Fig 4). Independent T test
analysis between efficiency of glass(protective layer) and ZnO
(protective layer) based solar cells using SPSS software are
tabulated (Table 3).

EE{frc::ncyc:’ Single Junction pv cell based Glass(protactive layer) solar cell
—— Efficiency of Tandem pv cell based Glass(protective layer) solar cell
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Efficiency(%)
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Thickness of Glass(Protective layer) (nm)

Fig.1. Comparison of efficiency for different PV cells in
glass(Protective layer) based solar cell. Efficiency is
measured for varying protective layer thickness from 1000nm
to 6600nm. Black line represents efficiency of single junction
PV cell and red line represents efficiency of tandem PV cell.
Single junction PV cells appear to have higher efficiency than
tandem PV cell glass(protective layer) based solar cells.


https://paperpile.com/c/4jYlTx/Uyht
https://paperpile.com/c/4jYlTx/ANqr
https://paperpile.com/c/4jYlTx/ANqr
https://paperpile.com/c/4jYlTx/HMYe
https://paperpile.com/c/4jYlTx/a57M
https://paperpile.com/c/4jYlTx/hxL4
https://paperpile.com/c/4jYlTx/uZUD
https://paperpile.com/c/4jYlTx/szh2M+tbFtl+r3Iuj+J4z7l+iKSPo+wRqqT+2iDqe+snk7I+udsRR+pNndE+1Pmhb+6RcXh+MPXKF+33584+0dK7R+dp4Mn
https://paperpile.com/c/4jYlTx/szh2M+tbFtl+r3Iuj+J4z7l+iKSPo+wRqqT+2iDqe+snk7I+udsRR+pNndE+1Pmhb+6RcXh+MPXKF+33584+0dK7R+dp4Mn
https://paperpile.com/c/4jYlTx/szh2M+tbFtl+r3Iuj+J4z7l+iKSPo+wRqqT+2iDqe+snk7I+udsRR+pNndE+1Pmhb+6RcXh+MPXKF+33584+0dK7R+dp4Mn
https://paperpile.com/c/4jYlTx/szh2M+tbFtl+r3Iuj+J4z7l+iKSPo+wRqqT+2iDqe+snk7I+udsRR+pNndE+1Pmhb+6RcXh+MPXKF+33584+0dK7R+dp4Mn
https://paperpile.com/c/4jYlTx/szh2M+tbFtl+r3Iuj+J4z7l+iKSPo+wRqqT+2iDqe+snk7I+udsRR+pNndE+1Pmhb+6RcXh+MPXKF+33584+0dK7R+dp4Mn
https://paperpile.com/c/4jYlTx/szh2M+tbFtl+r3Iuj+J4z7l+iKSPo+wRqqT+2iDqe+snk7I+udsRR+pNndE+1Pmhb+6RcXh+MPXKF+33584+0dK7R+dp4Mn
https://paperpile.com/c/4jYlTx/szh2M+tbFtl+r3Iuj+J4z7l+iKSPo+wRqqT+2iDqe+snk7I+udsRR+pNndE+1Pmhb+6RcXh+MPXKF+33584+0dK7R+dp4Mn
https://paperpile.com/c/4jYlTx/szh2M+tbFtl+r3Iuj+J4z7l+iKSPo+wRqqT+2iDqe+snk7I+udsRR+pNndE+1Pmhb+6RcXh+MPXKF+33584+0dK7R+dp4Mn
https://paperpile.com/c/4jYlTx/szh2M+tbFtl+r3Iuj+J4z7l+iKSPo+wRqqT+2iDqe+snk7I+udsRR+pNndE+1Pmhb+6RcXh+MPXKF+33584+0dK7R+dp4Mn
https://paperpile.com/c/4jYlTx/szh2M+tbFtl+r3Iuj+J4z7l+iKSPo+wRqqT+2iDqe+snk7I+udsRR+pNndE+1Pmhb+6RcXh+MPXKF+33584+0dK7R+dp4Mn
https://paperpile.com/c/4jYlTx/szh2M+tbFtl+r3Iuj+J4z7l+iKSPo+wRqqT+2iDqe+snk7I+udsRR+pNndE+1Pmhb+6RcXh+MPXKF+33584+0dK7R+dp4Mn
https://paperpile.com/c/4jYlTx/KeWV
https://paperpile.com/c/4jYlTx/68oW
https://paperpile.com/c/4jYlTx/68oW
https://paperpile.com/c/4jYlTx/yeXn
https://paperpile.com/c/4jYlTx/yeXn
https://paperpile.com/c/4jYlTx/GX66
https://paperpile.com/c/4jYlTx/Zgck

Rojasri, K. and Dr. Deepak, A. (2021). Alinteri Journal of Agriculture Sciences 36(1): 682-691

EmE ficiency o fSingle Junction pv cell based ZnO(protective layer) solar cell
22 _ | —#®—E ficiencycfTandem pv cell based ZnO (protective layer) solar cell
20 o
18 -
16
£
S 14 o
=
@ g
=
10 -
a2 -
& T T T T T T T T T T T T T
1000 2000 3000 4000 5000 6000 7000
Thickness of ZnO(Protective layer) (nm)

Fig.2. Comparison of efficiency for different PV cells in ZnO (protective layer) based solar cells. Efficiency is measured for varying
protective layer thickness from 1000nm to 6600nm. Black line represents efficiency of single junction PV cell and red line represents
efficiency of tandem PV cell. Single junction PV cell appears to have higher efficiency than tandem PV cell based ZnO (protective
layer) based solar cell.
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Fig.3. Comparison of efficiency of single junction PV cell based glass (protective layer) solar cell that is represented by black line
and single junction PV cell based ZnO (protective layer) solar cell that is represented by red line.
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Fig.4. Comparison of efficiency of tandem PV cell based glass(protective layer) solar cell that is represented by black line and
tandem PV cell based ZnO(protective layer) solar cell that is represented by red line. Efficiency of tandem PV cell based ZnO solar
cells is higher compared to PV cell based glass solar cells.
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Table 1. Efficiency for varying thickness of glass (protective layer) solar cell.

THICKNESS(nm) | Efficiency(%) by using Single junction PV cell | Efficiency(%) by using Tandem photovoltaics
based Solar Cell PV cell based Solar Cell
1000 19.6057 6.25716
1100 20.448 6.3013
1200 20.2468 6.27432
1300 20.2915 6.28716
1400 19.9023 6.28101
1500 20.4815 6.28762
1600 20.1023 6.27968
1700 20.2458 6.28685
1800 20.1384 6.27935
1900 20.2124 6.28705
2000 20.2669 6.27773
2100 20.2023 6.28583
2200 20.0303 6.28327
2300 20.3877 6.28556
2400 20.2017 6.28488
2500 20.0892 6.28269
2600 20.2281 6.28526
2700 20.3253 6.28139
2800 20.1228 6.29081
2900 20.1416 6.27196
3000 20.2986 6.29299
3100 20.2123 6.28022
3200 20.1336 6.28187
3300 20.2426 6.28364
3400 20.1968 6.28196
3500 20.2448 6.28834
3600 20.1531 6.29033
3700 20.1693 6.28354
3800 20.2905 6.28288
3900 20.1785 6.277555
4000 20.1517 6.28289
4100 20.2101 6.2733
4200 20.3263 6.29626
4300 20.0468 6.26473
4400 20.2544 6.29915
4500 20.2317 6.27049
4600 20.1958 6.29076
4700 20.1753 6.28883
4800 20.2124 6.27682
4900 20.2395 6.29315
5000 20.1839 6.27761
5100 20.1908 6.29395
5200 20.1703 6.26724
5300 20.3186 6.30529
5400 20.1224 6.26589
5500 20.2038 6.29789
5600 20.2529 6.25617
5700 20.1959 6.29281
5800 20.1442 6.27752
5900 20.206 6.29233
6000 20.2461 6.27549
6100 20.1733 6.28822
6200 20.1794 6.27909
6300 20.2207 6.28319
6400 20.2261 6.30473
6500 20.1912 6.25375
6600 20.1528 6.32287
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Table 2. Efficiency for varying thickness of ZnO(Protective layer) solar cell

Thickness(nm) | Efficiency(%) by using Single junction PV cell Efficiency(%) by using Tandem photovoltaics PVcell
based Solar Cell based Solar Cell
1000 21.2382 6.58383
1100 21.4563 6.57809
1200 21.282 6.58755
1300 21.1001 6.56721
1400 21.083 6.57924
1500 21.047 6.57533
1600 21.0022 6.57874
1700 21.1183 6.57017
1800 21.1548 6.58212
1900 21.155 6.58088
2000 21.1881 6.57273
2100 21.2042 6.57072
2200 21.2452 6.58302
2300 21.2429 6.584071
2400 21.2457 6.5779
2500 21.1621 6.56502
2600 21.1245 6.57497
2700 21.0921 6.57614
2800 21.2036 6.60126
2900 21.1571 6.56251
3000 21.0735 6.56312
3100 21.1672 6.56645
3200 21.3026 6.60197
3300 21.2822 6.56966
3400 21.1598 6.56789
3500 21.188 6.56587
3600 21.2207 6.60249
3700 21.162 6.57651
3800 21.1132 6.5581
3900 21.166 6.58166
4000 21.2578 6.59931
4100 21.2228 6.57952
4200 21.2277 6.56432
4300 21.2072 6.59462
4400 21.1943 6.56409
4500 21.2066 6.60486
4600 21.2285 6.56751
4700 21.1902 6.5657
4800 21.1372 6.60239
4900 21.1806 6.53048
5000 21.2558 6.66549
5100 21.2016 6.52437
5200 21.1559 6.64116
5300 21.1373 6.53152
5400 21.2313 6.59576
5500 21.1766 6.62547
5600 21.174 6.51315
5700 21.1111 6.62815
5800 21.0976 6.54455
5900 21.0764 6.57523
6000 21.0322 6.6258
6100 21.0164 6.54383
6200 21.0385 6.57685
6300 21.161 6.61457
6400 21.2709 6.57545
6500 21.2744 6.54954
6600 21.2471 6.59089
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Table 3. T test comparison of efficiency of glass(protective layer) and ZnO(protective layer) based solar cells by varying thickness
ranging from 1000nm to 6600nm. Statistically significant difference in efficiency of glass(protective layer) based solar cell and
ZnO(protective layer) based solar cell is observed. ZnO(Protective layer) based solar cell appears to have the highest mean efficiency
of single junction PV cell(21.176291) over glass(protective layer) based solar cell that has the lowest mean efficiency of single
junction PV cell (20.215349). Mean efficiency of tandem PV cell based ZnO(protective layer) based solar cell(6.578944) appears to
be higher than efficiency of tandem PV cell based ZnO(protective layer)(6.288858).

Group | N | Mean Std. Deviation | Std. Error Mean
Thickness Glass | 57 | 3800.00 1659.819 219.848

Zn0 57 | 3800.00 1659.819 219.848
Efficiency of Single PV cell Glass | 57 | 20.215349 | .1845463 .0244437

Zn0 57 | 21.176291 | .0812099 .0107565
Efficiency of Tandem PV cell | Glass | 57 | 6.288858 | .0408024 .0054044

Zn0 57 | 6.578944 | .0272129 .0036044

Table 4. Standard deviation for efficiency of single junction PV cell and efficiency of tandem PV cell based glass (protective layer)
and ZnO (protective layer) solar cells are shown. There is a significant difference between the two groups since p<0.05 (Independent

Sample T Test).
Levene's Test for | t-test for Equality of Means
Equality of
Variances
F Sig. t dfdfdf Sig. Mean Std. Error 95% Confidence Interval
(2- Difference Difference of the Difference
tailed)
Lower Upper
Thickness Equal .000 1.000 .000 112 1.000 .000 310.913 -616.034 616.034
variances
assumed
Equal .000 112.000 | 1.000 .000 310.913 -616.034 616.034
variances
not assumed
Efficiency of | Equal 1.780 .185 - 112 .000 -.9609421 .0267058 -1.0138562 -.9080280
Single PV cell | variances 35.983
assumed
Equal - 76.904 .000 -.9609421 .0267058 -1.0141212 -.9077630
variances 35.983
not assumed
Efficiency of | Equal .562 .455 - 112 .000 -.2900857 .0064961 -.3029569 -.2772145
Tandem PV variances 44,655
cell assumed
Equal - 97.590 .000 -.2900857 .0064961 -.3029777 -.2771937
variances 44.655
not assumed

Significant difference in efficiency of glass(protective
layer) based solar cells and ZnO(protective layer) based solar
cells is observed. Single junction PV cell based ZnO(protective
layer) solar cells have the highest mean efficiency(21.176291)
over single junction PV cell based glass(protective layer) solar
cells which have the lowest mean efficiency(20.215349).
Tandem PV Cell based ZnO(protective layer) solar
cell(6.578944) appears to give better mean efficiency than
tandem PV cell based glass(protective layer) solar
cell(6.288858). Standard deviation for efficiency of single
junction PV cell and tandem PV cell of glass(protective layer)
based solar cell and ZnO(protective layer) based solar cell are
tabulated (Table 4). It can be seen that there is a significant
difference between the two groups since p<0.05(Independent
Sample T Test). Single junction PV cell based ZnO(protective
layer) solar cells show higher efficiency compared to single
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junction PV cell based glass(protective layer) solar cells and
tandem PV cell based ZnO(protective layer) solar cells show
better efficiency compared to tandem PV cell based
glass(protective layer) solar cells (Fig 5).
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Fig. 5. The Bar chart compares mean (+/-2 SD) efficiency of single junction PV cell and efficiency of tandem PV cell of Glass
(protective layer) based solar cell and ZnO (protective layer) based solar cell by varying thickness. There is a significant difference
between the two groups as p<<0.05 (Independent Sample T Test). X Axis: Glass vs ZnO. Y Axis: Mean efficiency of Single PV cell and

TandemPV cell.

Discussion

Comparison of efficiency of Glass(protective layer)
based solar cells and ZnO(protective layer) is investigated in
the present research work. Protective layer thickness is
increased from 1000nm to 6600nm. In Glass(protective layer)
based solar cells, efficiency of single junction PV cell
increases from 19.6057 to 20.1528 and efficiency of tandem
PV cell increases from 6.25716 to 6.32287. In ZnO(protective
layer) based solar cells efficiency of single junction PV cell
increases from 21.2382 to 21.2471 and efficiency of tandem
PV cell increases from 6.58383 to 6.59089.

Fukran Dincer et.al explored on different factors
affecting the efficiency of solar cells and those factors are
cell temperature, energy conversion efficiency, shading,
protective layer thickness, anti reflection layer thickness and
active material thickness(Dincer and Meral 2010). Avijit Saha
et.al, suggested in their work that non-uniform shading
caused by the building model must be avoided for getting
higher efficiency (Saha, Nipu, and Khan 2019).
M.Senthilkumar et.al, concluded that efficiency increases
with decrease in temperature(“Effect of Temperature on
Solar Photovoltaic Panel Efficiency” 2019).

Our institution is passionate about high quality evidence
based research and has excelled in various fields
((Vijayashree Priyadharsini 2019; Ezhilarasan, Apoorva, and
Ashok Vardhan 2019; Ramesh et al. 2018; Mathew et al. 2020;
Sridharan et al. 2019; Pc, Marimuthu, and Devadoss 2018;
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Ramadurai et al. 2019). We hope this study adds to this rich
legacy.

Shading and cell temperature does not affect our
research work as this work is only limited to simulation.
Ramadhani Bakari et.al, investigated the effect of Glass
material thickness on efficiency and found that thickness of
4mm increases performance of air solar collectors by
7.6%(Bakari, Minja, and Njau 2014). M.Giannouli et.al,
investigated morphology and its effects and discovered that
presence of ZnO nanoparticles decreases efficiency of solar
cells(Giannouli and Spiliopoulou 2012). After analysing the
simulation results, observation is that thickness of protective
layer affects the efficiency of solar cell. Thickness of the
antireflection layer and active material of the solar cell also
affect the efficiency of the solar cells. Precautions are taken
to keep the thickness of both antireflection layer and active
layer constant throughout the research work.

Solar cells designed were not tested at different ambient
environments is one of the major limitations in the research
work. In the future ZnO(protective layer) based novel solar
cells can be designed for residential and commercial
applications.

Conclusion

ZnO (protective layer) based solar cells give better
efficiency compared to Glass(protective layer) based solar
cells. Efficiency of single junction PV cell based ZnO
(protective layer) solar cell is higher compared to efficiency
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of single junction PV Cell based Glass(protective layer) solar
cell. Tandem PV cell based ZnO (protective layer) solar cells
show better efficiency compared to tandem PV cell based
glass (protective layer) solar cells.

Declarations

Conflict of Interests
No conflict of interest in this manuscript.

Author Contribution

Author K. Rojasri was involved in data collection, data
analysis, manuscript writing. Author Dr. A. Deepak was
involved in conceptualization, guidance and critical review of
manuscript.

Acknowledgements

All the simulations used in this research paper were
carried out in NanoHub and the data was processed in the tool
and graphs were generated. The authors would like to express
their gratitude towards Saveetha School of Engineering,
Saveetha Institute of Medical and Technical Sciences
(Formerly known as Saveetha University) for providing the
necessary infrastructure to carry out this work successfully.

Funding

We thank the following organizations for providing
financial support that enabled us to complete the study.

1. Manac Infotech Pvt. Ltd.,

2. Saveetha university.

3. Saveetha Institute of Medical

Sciences.
4. Saveetha School of Engineering

and Technical

References

Abrari, Masoud, Morteza Ahmadi, Majid Ghanaatshoar, Hamid
Reza Moazami, and Saied Saeed Hosseiny Davarani.
2019. “Fabrication of Dye-Sensitized Solar Cells Based
on Sn02/Zn0 Composite Nanostructures: A New Facile
Method Using Dual Anodic Dissolution.” Journal of
Alloys and Compounds.

https://doi.org/10.1016/j.jallcom.2018.12.299.

Saeful, and Ari Widyati Purwantiasning. 2019.
“Understanding the Application of Photovoltaic
Technology for Public Transportation.” Proceedings of
The International Conference on Advanced Research
in Applied Science and Engineering.
https://doi.org/10.33422/raseconf.2019.07.358.

Bakari, Ramadhani, Rwaichi J. A. Minja, and Karoli N. Njau.
2014. “Effect of Glass Thickness on Performance of
Flat Plate Solar Collectors for Fruits Drying.” Journal
of Energy. https://doi.org/10.1155/2014/247287.

Cho, Seong Il, Hye Kyeong Sung, Sang-Ju Lee, Wook Hyun Kim,
Dae-Hwan Kim, and Yoon Soo Han. 2019. “Photovoltaic
Performance of Dye-Sensitized Solar Cells Containing
Zn0O Microrods.” Nanomaterials (Basel, Switzerland) 9
(12). https://doi.org/10.3390/nan09121645.

Bahri,

689

Dincer, Furkan, and Mehmet Emin Meral. 2010. “Critical
Factors That Affecting Efficiency of Solar Cells.” Smart
Grid and Renewable Energy.
https://doi.org/10.4236/sgre.2010.11007.

Djongyang, Noél, René Tchinda, and César Kapseu. 2012. “A
Review of Solar Technologies for Buildings” 4(4):

11-36.
“Effect of Temperature on Solar Photovoltaic Panel
Efficiency.” 2019. International Journal of

Engineering and Advanced Technology.
https://doi.org/10.35940/ijeat.f8745.088619.

Ezhilarasan, Devaraj, Velluru S. Apoorva, and Nandhigam
Ashok Vardhan. 2019. “Syzygium Cumini Extract
Induced Reactive Oxygen Species-Mediated Apoptosis
in Human Oral Squamous Carcinoma Cells.” Journal of
Oral Pathology & Medicine: Official Publication of the
International Association of Oral Pathologists and the
American Academy of Oral Pathology 48 (2): 115-21.

Gall, S., C. Becker, E. Conrad, P. Dogan, F. Fenske, B. Gorka,
K. Y. Lee, B. Rau, F. Ruske, and B. Rech. 2009.
“Polycrystalline Silicon Thin-Film Solar Cells on Glass.”
Solar  Energy  Materials and  Solar Cells.
https://doi.org/10.1016/j.solmat.2008.11.029.

Gheena, S., and D. Ezhilarasan. 2019. “Syringic Acid Triggers
Reactive Oxygen Species-Mediated Cytotoxicity in
HepG2 Cells.” Human & Experimental Toxicology 38
(6): 694-702.

Giannouli, M., and F. Spiliopoulou. 2012. “Effects of the
Morphology of Nanostructured ZnO Films on the
Efficiency of Dye-Sensitized Solar Cells.” Renewable
Energy.
https://doi.org/10.1016/j.renene.2011.10.010.

Gul, Mehreen, Yash Kotak, and Tarig Muneer. 2016. “Review
on Recent Trend of Solar Photovoltaic Technology.”
Energy Exploration & Exploitation.
https://doi.org/10.1177/0144598716650552.

Guo, Yan, Leilei Kang, Menghua Zhu, Yan Zhang, Xin Li, and
Ping Xu. 2018. “A Strategy toward Air-Stable and
High-Performance ZnO-Based Perovskite Solar Cells
Fabricated under Ambient Conditions.” Chemical
Engineering Journal.
https://doi.org/10.1016/j.cej.2017.11.189.

“High Efficiency Silicon Solar Cells.” 2013. Energy Procedia 33
(January): 1-10.

Jose, Jerry, Ajitha, and Haripriya Subbaiyan. 2020. “Different
Treatment Modalities Followed by Dental Practitioners
for Ellis Class 2 Fracture - A Questionnaire-Based
Survey.” The Open Dentistry Journal 14 (1): 59-65.

Ke, Yang, Mohammed Saleh Al Aboody, Wael Alturaiki,
Suliman A. Alsagaby, Faiz Abdulaziz Alfaiz, Vishnu
Priya Veeraraghavan, and Suresh Mickymaray. 2019.
“Photosynthesized Gold Nanoparticles from
Catharanthus Roseus Induces Caspase-Mediated
Apoptosis in Cervical Cancer Cells (Hela).” Artificial
Cells, Nanomedicine, and Biotechnology 47 (1):
1938-46.

Krishnaswamy, Haribabu, Sivaprakash Muthukrishnan, Sathish
Thanikodi, Godwin Arockiaraj Antony, and Vijayan
Venkatraman. 2020. “Investigation of Air Conditioning
Temperature Variation by Modifying the Structure of
Passenger Car Using Computational Fluid Dynamics.”
Thermal Science 24 (1 Part B): 495-98.

Malli Sureshbabu, Nivedhitha, Kathiravan Selvarasu, Jayanth
Kumar V, Mahalakshmi Nandakumar, and Deepak


http://paperpile.com/b/4jYlTx/NKFX
http://paperpile.com/b/4jYlTx/NKFX
http://paperpile.com/b/4jYlTx/NKFX
http://paperpile.com/b/4jYlTx/NKFX
http://paperpile.com/b/4jYlTx/NKFX
http://paperpile.com/b/4jYlTx/NKFX
http://dx.doi.org/10.1155/2014/247287
http://paperpile.com/b/4jYlTx/NKFX
http://paperpile.com/b/4jYlTx/a57M
http://paperpile.com/b/4jYlTx/a57M
http://paperpile.com/b/4jYlTx/a57M
http://paperpile.com/b/4jYlTx/a57M
http://paperpile.com/b/4jYlTx/a57M
http://paperpile.com/b/4jYlTx/a57M
http://paperpile.com/b/4jYlTx/a57M
http://dx.doi.org/10.3390/nano9121645
http://paperpile.com/b/4jYlTx/a57M
http://paperpile.com/b/4jYlTx/2cwy
http://paperpile.com/b/4jYlTx/gofC
http://paperpile.com/b/4jYlTx/gofC
http://paperpile.com/b/4jYlTx/gofC
http://paperpile.com/b/4jYlTx/qf5Uh
http://paperpile.com/b/4jYlTx/qf5Uh
http://paperpile.com/b/4jYlTx/qf5Uh
http://paperpile.com/b/4jYlTx/qf5Uh
http://paperpile.com/b/4jYlTx/qf5Uh
http://paperpile.com/b/4jYlTx/qf5Uh
http://paperpile.com/b/4jYlTx/qf5Uh
http://paperpile.com/b/4jYlTx/qf5Uh
http://paperpile.com/b/4jYlTx/qf5Uh
http://paperpile.com/b/4jYlTx/Uyht
http://paperpile.com/b/4jYlTx/Uyht
http://paperpile.com/b/4jYlTx/Uyht
http://paperpile.com/b/4jYlTx/Uyht
http://paperpile.com/b/4jYlTx/Uyht
http://paperpile.com/b/4jYlTx/Uyht
http://paperpile.com/b/4jYlTx/Uyht
http://dx.doi.org/10.1016/j.solmat.2008.11.029
http://paperpile.com/b/4jYlTx/Uyht
http://paperpile.com/b/4jYlTx/6RcXh
http://paperpile.com/b/4jYlTx/6RcXh
http://paperpile.com/b/4jYlTx/6RcXh
http://paperpile.com/b/4jYlTx/6RcXh
http://paperpile.com/b/4jYlTx/6RcXh
http://paperpile.com/b/4jYlTx/6RcXh
http://paperpile.com/b/4jYlTx/RYVc
http://paperpile.com/b/4jYlTx/RYVc
http://paperpile.com/b/4jYlTx/RYVc
http://paperpile.com/b/4jYlTx/RYVc
http://paperpile.com/b/4jYlTx/RYVc
http://paperpile.com/b/4jYlTx/RYVc
http://paperpile.com/b/4jYlTx/RYVc
http://dx.doi.org/10.1016/j.renene.2011.10.010
http://paperpile.com/b/4jYlTx/RYVc
http://paperpile.com/b/4jYlTx/yeXn
http://paperpile.com/b/4jYlTx/yeXn
http://paperpile.com/b/4jYlTx/yeXn
http://paperpile.com/b/4jYlTx/yeXn
http://paperpile.com/b/4jYlTx/dp4Mn
http://paperpile.com/b/4jYlTx/dp4Mn
http://paperpile.com/b/4jYlTx/dp4Mn
http://paperpile.com/b/4jYlTx/dp4Mn
http://paperpile.com/b/4jYlTx/dp4Mn
http://paperpile.com/b/4jYlTx/dp4Mn
http://paperpile.com/b/4jYlTx/33584
http://paperpile.com/b/4jYlTx/33584
http://paperpile.com/b/4jYlTx/33584
http://paperpile.com/b/4jYlTx/33584
http://paperpile.com/b/4jYlTx/33584
http://paperpile.com/b/4jYlTx/33584
http://paperpile.com/b/4jYlTx/33584
http://paperpile.com/b/4jYlTx/33584
http://paperpile.com/b/4jYlTx/33584
http://paperpile.com/b/4jYlTx/33584
http://paperpile.com/b/4jYlTx/pNndE
http://paperpile.com/b/4jYlTx/pNndE
http://paperpile.com/b/4jYlTx/pNndE
http://paperpile.com/b/4jYlTx/pNndE
http://paperpile.com/b/4jYlTx/pNndE
http://paperpile.com/b/4jYlTx/pNndE
http://paperpile.com/b/4jYlTx/pNndE
http://paperpile.com/b/4jYlTx/pNndE
http://paperpile.com/b/4jYlTx/udsRR
http://paperpile.com/b/4jYlTx/udsRR

Rojasri, K. and Dr. Deepak, A. (2021). Alinteri Journal of Agriculture Sciences 36(1): 682-691

Selvam. 2019. “Concentrated Growth Factors as an
Ingenious Biomaterial in Regeneration of Bony Defects
after Periapical Surgery: A Report of Two Cases.” Case
Reports in Dentistry 2019 (January): 7046203.

Mathew, M. G., S. R. Samuel, A. J. Soni, and K. B. Roopa.
2020. “Evaluation of Adhesion of Streptococcus
Mutans, Plaque Accumulation on Zirconia and Stainless
Steel Crowns, and Surrounding Gingival Inflammation

in  Primary ...” Clinical Oral Investigations.
https://link.springer.com/article/10.1007/s00784-
020-03204-9.

Mehta, Meenu, Deeksha, Devesh Tewari, Gaurav Gupta,
Rajendra Awasthi, Harjeet Singh, Parijat Pandey, et
al. 2019. “Oligonucleotide Therapy: An Emerging
Focus Area for Drug Delivery in Chronic Inflammatory
Respiratory Diseases.” Chemico-Biological
Interactions 308 (August): 206-15.

Meillaud, F., A. Shah, C. Droz, E. Vallat-Sauvain, and C.
Miazza. 2006. “Efficiency Limits for Single-Junction
and Tandem Solar Cells.” Solar Energy Materials and
Solar Cells.
https://doi.org/10.1016/j.solmat.2006.06.002.

Muthukrishnan, Sivaprakash, Haribabu Krishnaswamy, Sathish
Thanikodi, Dinesh  Sundaresan, and Vijayan
Venkatraman. 2020. “Support Vector Machine for
Modelling and Simulation of Heat Exchangers.”
Thermal Science 24 (1 Part B): 499-503.

Pc, J., T. Marimuthu, and P. Devadoss. 2018. “Prevalence and
Measurement of Anterior Loop of the Mandibular Canal
Using CBCT: A Cross Sectional Study.” Clinical Implant
Dentistry and Related Research.

https://europepmc.org/article/med/29624863.

Praveen, J., and V. VijayaRamaraju. 2017. “Materials for
Optimizing Efficiencies of Solar Photovoltaic Panels.”
Materials Today: Proceedings.

https://doi.org/10.1016/j.matpr.2017.05.032.

Ramadurai, Neeraja, Deepa Gurunathan, A. Victor Samuel,
Emg Subramanian, and Steven J. L. Rodrigues. 2019.
“Effectiveness of 2% Articaine as an Anesthetic Agent
in Children: Randomized Controlled Trial.” Clinical
Oral Investigations 23 (9): 3543-50.

Ramesh, Asha, Sheeja Varghese, Nadathur D. Jayakumar, and
Sankari Malaiappan. 2018. “Comparative Estimation of
Sulfiredoxin Levels between Chronic Periodontitis and
Healthy Patients - A Case-Control Study.” Journal of
Periodontology 89 (10): 1241-48.

Saha, Avijit, Naznin Nahar Nipu, and Md Fayyaz Khan. 2019.
“Effect of Partial Shading on the Performance of Solar
PV Module and Impact of Bypass Diode in Performance
Enhancement.” 2019 5th International Conference on
Advances in Electrical Engineering (ICAEE).
https://doi.org/10.1109/icaee48663.2019.8975669.

Samuel, Melvin S., Jayanta Bhattacharya, Sankalp Raj,
Needhidasan Santhanam, Hemant Singh, and N. D.
Pradeep Singh. 2019. “Efficient Removal of
Chromium(VIl) from Aqueous Solution Using Chitosan
Grafted Graphene Oxide (CS-GO) Nanocomposite.”
International Journal of Biological Macromolecules
121 (January): 285-92.

Samuel, Srinivasan Raj, Shashidhar Acharya, and Jeevika
Chandrasekar Rao. 2020. “School Interventions-Based
Prevention of Early-Childhood Caries among 3-5-Year-
Old Children from Very Low Socioeconomic Status:

690

Two-Year Randomized Trial.” Journal of Public Health
Dentistry 80 (1): 51-60.

Sathish, T., and S. Karthick. 2020. “Wear Behaviour Analysis
on Aluminium Alloy 7050 with Reinforced SiC through
Taguchi Approach.” Journal of Japan Research
Institute for Advanced Copper-Base Materials and
Technologies 9 (3): 3481-87.

Shaikh, Mohd Rizwan Sirajuddin. 2017. “A Review Paper on
Electricity  Generation from  Solar  Energy.”
International Journal for Research in Applied Science
and Engineering Technology.
https://doi.org/10.22214/ijraset.2017.9272.

Sharma, Parvarish, Meenu Mehta, Daljeet Singh Dhanjal,
Simran Kaur, Gaurav Gupta, Harjeet Singh, Lakshmi
Thangavelu, et al. 2019. “Emerging Trends in the
Novel Drug Delivery Approaches for the Treatment of
Lung Cancer.” Chemico-Biological Interactions 309
(August): 108720.

Sharma, Shruti, Kamlesh Kumar Jain, and Ashutosh Sharma.
2015. “Solar Cells: In Research and Applications—A
Review.” Materials Sciences and Applications.
https://doi.org/10.4236/msa.2015.612113.

Sheehan, S., P. K. Surolia, O. Byrne, S. Garner, P. Cimo, X.
Li, D. P. Dowling, and K. R. Thampi. 2015. “Flexible
Glass Substrate Based Dye Sensitized Solar Cells.”
Solar Energy Materials and Solar Cells.
https://doi.org/10.1016/j.solmat.2014.09.001.

Sridharan, Gokul, Pratibha Ramani, Sangeeta Patankar, and
Rajagopalan Vijayaraghavan. 2019. “Evaluation of
Salivary Metabolomics in Oral Leukoplakia and Oral
Squamous Cell Carcinoma.” Journal of Oral Pathology
& Medicine: Official Publication of the International
Association of Oral Pathologists and the American
Academy of Oral Pathology 48 (4): 299-306.

Suhail, Ahmed, Genhua Pan, David Jenkins, and Kamrul Islam.
2018. “Improved Efficiency of graphene/Si Schottky
Junction Solar Cell Based on Back Contact Structure
and DUV Treatment.” Carbon.
https://doi.org/10.1016/j.carbon.2017.12.053.

Trinh, Cham Thi, Natalie Preissler, Paul Sonntag, Martin
Muske, Klaus Jager, Martina Trahms, Rutger
Schlatmann, Bernd Rech, and Daniel Amkreutz. 2018.
“Potential of Interdigitated Back-Contact Silicon
Heterojunction Solar Cells for Liquid Phase
Crystallized Silicon on Glass with Efficiency above
14%.” Solar Energy Materials and Solar Cells.
https://doi.org/10.1016/j.solmat.2017.08.042.

Varghese, Sheeja Saji, Asha Ramesh, and Deepak Nallaswamy
Veeraiyan. 2019. “Blended Module-Based Teaching in
Biostatistics and Research  Methodology: A
Retrospective Study with Postgraduate Dental
Students.” Journal of Dental Education 83 (4): 445-50.

Venu, Harish, V. Dhana Raju, and Lingesan Subramani. 2019.
“Combined Effect of Influence of Nano Additives,
Combustion Chamber Geometry and Injection Timing
in a DI Diesel Engine Fuelled with Ternary
(diesel-Biodiesel-Ethanol) Blends.” Energy 174 (May):
386-406.

Venu, Harish, Lingesan Subramani, and V. Dhana Raju. 2019.
“Emission Reduction in a DI Diesel Engine Using
Exhaust Gas Recirculation (EGR) of Palm Biodiesel
Blended with TiO2 Nano Additives.” Renewable Energy
140 (September): 245-63.


http://paperpile.com/b/4jYlTx/udsRR
http://paperpile.com/b/4jYlTx/udsRR
http://paperpile.com/b/4jYlTx/udsRR
http://paperpile.com/b/4jYlTx/udsRR
http://paperpile.com/b/4jYlTx/udsRR
http://paperpile.com/b/4jYlTx/udsRR
http://paperpile.com/b/4jYlTx/s2DBM
http://paperpile.com/b/4jYlTx/s2DBM
http://paperpile.com/b/4jYlTx/s2DBM
http://paperpile.com/b/4jYlTx/s2DBM
http://paperpile.com/b/4jYlTx/s2DBM
http://paperpile.com/b/4jYlTx/s2DBM
http://paperpile.com/b/4jYlTx/s2DBM
http://paperpile.com/b/4jYlTx/s2DBM
https://link.springer.com/article/10.1007/s00784-020-03204-9
https://link.springer.com/article/10.1007/s00784-020-03204-9
http://paperpile.com/b/4jYlTx/s2DBM
http://paperpile.com/b/4jYlTx/2iDqe
http://paperpile.com/b/4jYlTx/2iDqe
http://paperpile.com/b/4jYlTx/2iDqe
http://paperpile.com/b/4jYlTx/2iDqe
http://paperpile.com/b/4jYlTx/2iDqe
http://paperpile.com/b/4jYlTx/2iDqe
http://paperpile.com/b/4jYlTx/2iDqe
http://paperpile.com/b/4jYlTx/2iDqe
http://paperpile.com/b/4jYlTx/Zgck
http://paperpile.com/b/4jYlTx/1Pmhb
http://paperpile.com/b/4jYlTx/1Pmhb
http://paperpile.com/b/4jYlTx/1Pmhb
http://paperpile.com/b/4jYlTx/1Pmhb
http://paperpile.com/b/4jYlTx/1Pmhb
http://paperpile.com/b/4jYlTx/1Pmhb
http://paperpile.com/b/4jYlTx/61Wx4
http://paperpile.com/b/4jYlTx/61Wx4
http://paperpile.com/b/4jYlTx/61Wx4
http://paperpile.com/b/4jYlTx/61Wx4
http://paperpile.com/b/4jYlTx/61Wx4
http://paperpile.com/b/4jYlTx/61Wx4
http://paperpile.com/b/4jYlTx/61Wx4
http://paperpile.com/b/4jYlTx/RdUUm
http://paperpile.com/b/4jYlTx/RdUUm
http://paperpile.com/b/4jYlTx/RdUUm
http://paperpile.com/b/4jYlTx/RdUUm
http://paperpile.com/b/4jYlTx/RdUUm
http://paperpile.com/b/4jYlTx/RdUUm
http://paperpile.com/b/4jYlTx/RdUUm
http://paperpile.com/b/4jYlTx/rLxv
http://paperpile.com/b/4jYlTx/iKSPo
http://paperpile.com/b/4jYlTx/iKSPo
http://paperpile.com/b/4jYlTx/iKSPo
http://paperpile.com/b/4jYlTx/iKSPo
http://paperpile.com/b/4jYlTx/iKSPo
http://paperpile.com/b/4jYlTx/iKSPo
http://paperpile.com/b/4jYlTx/iKSPo
http://paperpile.com/b/4jYlTx/iKSPo
http://paperpile.com/b/4jYlTx/iKSPo
http://paperpile.com/b/4jYlTx/r3Iuj
http://paperpile.com/b/4jYlTx/r3Iuj
http://paperpile.com/b/4jYlTx/r3Iuj
http://paperpile.com/b/4jYlTx/r3Iuj
http://paperpile.com/b/4jYlTx/r3Iuj
http://paperpile.com/b/4jYlTx/r3Iuj
http://paperpile.com/b/4jYlTx/r3Iuj
http://paperpile.com/b/4jYlTx/r3Iuj
http://paperpile.com/b/4jYlTx/szh2M
http://paperpile.com/b/4jYlTx/szh2M
http://paperpile.com/b/4jYlTx/szh2M
http://paperpile.com/b/4jYlTx/szh2M
http://paperpile.com/b/4jYlTx/szh2M
http://paperpile.com/b/4jYlTx/szh2M
http://paperpile.com/b/4jYlTx/szh2M
http://paperpile.com/b/4jYlTx/snk7I
http://paperpile.com/b/4jYlTx/snk7I
http://paperpile.com/b/4jYlTx/snk7I
http://paperpile.com/b/4jYlTx/snk7I
http://paperpile.com/b/4jYlTx/snk7I
http://paperpile.com/b/4jYlTx/snk7I
http://paperpile.com/b/4jYlTx/snk7I
http://paperpile.com/b/4jYlTx/snk7I
http://paperpile.com/b/4jYlTx/uaoT
http://paperpile.com/b/4jYlTx/uaoT
http://paperpile.com/b/4jYlTx/uaoT
http://paperpile.com/b/4jYlTx/uaoT
http://paperpile.com/b/4jYlTx/uaoT
http://paperpile.com/b/4jYlTx/uaoT
http://dx.doi.org/10.4236/msa.2015.612113
http://paperpile.com/b/4jYlTx/uaoT
http://paperpile.com/b/4jYlTx/HRFL
http://paperpile.com/b/4jYlTx/T0GnW
http://paperpile.com/b/4jYlTx/T0GnW
http://paperpile.com/b/4jYlTx/T0GnW
http://paperpile.com/b/4jYlTx/T0GnW
http://paperpile.com/b/4jYlTx/T0GnW
http://paperpile.com/b/4jYlTx/T0GnW
http://paperpile.com/b/4jYlTx/T0GnW
http://paperpile.com/b/4jYlTx/T0GnW
http://paperpile.com/b/4jYlTx/T0GnW
http://paperpile.com/b/4jYlTx/hxL4
http://paperpile.com/b/4jYlTx/tbFtl
http://paperpile.com/b/4jYlTx/tbFtl
http://paperpile.com/b/4jYlTx/tbFtl
http://paperpile.com/b/4jYlTx/tbFtl
http://paperpile.com/b/4jYlTx/tbFtl
http://paperpile.com/b/4jYlTx/tbFtl
http://paperpile.com/b/4jYlTx/tbFtl
http://paperpile.com/b/4jYlTx/J4z7l
http://paperpile.com/b/4jYlTx/J4z7l
http://paperpile.com/b/4jYlTx/J4z7l
http://paperpile.com/b/4jYlTx/J4z7l
http://paperpile.com/b/4jYlTx/J4z7l
http://paperpile.com/b/4jYlTx/J4z7l
http://paperpile.com/b/4jYlTx/J4z7l
http://paperpile.com/b/4jYlTx/J4z7l
http://paperpile.com/b/4jYlTx/wRqqT
http://paperpile.com/b/4jYlTx/wRqqT
http://paperpile.com/b/4jYlTx/wRqqT
http://paperpile.com/b/4jYlTx/wRqqT
http://paperpile.com/b/4jYlTx/wRqqT
http://paperpile.com/b/4jYlTx/wRqqT
http://paperpile.com/b/4jYlTx/wRqqT

Rojasri, K. and Dr. Deepak, A. (2021). Alinteri Journal of Agriculture Sciences 36(1): 682-691

Vignesh, R., Ditto Sharmin, C. Vishnu Rekha, Sankar
Annamalai, and Parisa Norouzi Baghkomeh. 2019.
“Management of Complicated Crown-Root Fracture by
Extra-Oral Fragment Reattachment and Intentional
Reimplantation with 2 Years Review.” Contemporary
Clinical Dentistry 10 (2): 397-401.

Vijayakumar Jain, S., M. R. Muthusekhar, M. F. Baig, P.
Senthilnathan, S. Loganathan, P. U. Abdul Wahab, M.
Madhulakshmi, and Yogaen Vohra. 2019. “Evaluation
of Three-Dimensional Changes in Pharyngeal Airway
Following Isolated Lefort One Osteotomy for the
Correction of Vertical Maxillary Excess: A Prospective
Study.” Journal of Maxillofacial and Oral Surgery 18
(1): 139-46.

Vijayashree Priyadharsini, Jayaseelan. 2019. “In Silico
Validation of the Non-Antibiotic Drugs Acetaminophen
and Ibuprofen as Antibacterial Agents against Red
Complex Pathogens.” Journal of Periodontology 90
(12): 1441-48.

Wang, Dian, Matthew Wright, Naveen Kumar Elumalai, and
Ashraf Uddin. 2016. “Stability of Perovskite Solar
Cells.” Solar Energy Materials and Solar Cells.
https://doi.org/10.1016/j.solmat.2015.12.025.

Wang, Xinrui, Long He, and Changbin Ju. 2015. “Application
of Photovoltaic Power Generation System in Military
Systems.” Proceedings of the 2015 6th International
Conference on  Manufacturing  Science  and
Engineering.
https://doi.org/10.2991/icmse-15.2015.19.

Zhao, Yang, Qiufeng Ye, Zema Chu, Feng Gao, Xingwang
Zhang, and Jingbi You. 2019. “Recent Progress in High-
efficiency Planar-structure Perovskite Solar Cells.”
ENERGY & ENVIRONMENTAL MATERIALS.
https://doi.org/10.1002/eem2.12042.

691


http://paperpile.com/b/4jYlTx/MPXKF
http://paperpile.com/b/4jYlTx/MPXKF
http://paperpile.com/b/4jYlTx/MPXKF
http://paperpile.com/b/4jYlTx/MPXKF
http://paperpile.com/b/4jYlTx/MPXKF
http://paperpile.com/b/4jYlTx/MPXKF
http://paperpile.com/b/4jYlTx/MPXKF
http://paperpile.com/b/4jYlTx/MPXKF
http://paperpile.com/b/4jYlTx/0dK7R
http://paperpile.com/b/4jYlTx/0dK7R
http://paperpile.com/b/4jYlTx/0dK7R
http://paperpile.com/b/4jYlTx/0dK7R
http://paperpile.com/b/4jYlTx/0dK7R
http://paperpile.com/b/4jYlTx/0dK7R
http://paperpile.com/b/4jYlTx/0dK7R
http://paperpile.com/b/4jYlTx/0dK7R
http://paperpile.com/b/4jYlTx/0dK7R
http://paperpile.com/b/4jYlTx/0dK7R
http://paperpile.com/b/4jYlTx/pp7Hc
http://paperpile.com/b/4jYlTx/pp7Hc
http://paperpile.com/b/4jYlTx/pp7Hc
http://paperpile.com/b/4jYlTx/pp7Hc
http://paperpile.com/b/4jYlTx/pp7Hc
http://paperpile.com/b/4jYlTx/pp7Hc
http://paperpile.com/b/4jYlTx/pp7Hc
http://paperpile.com/b/4jYlTx/pp7Hc
http://paperpile.com/b/4jYlTx/pp7Hc
http://paperpile.com/b/4jYlTx/BY4H
http://paperpile.com/b/4jYlTx/BY4H
http://paperpile.com/b/4jYlTx/BY4H
http://paperpile.com/b/4jYlTx/BY4H
http://paperpile.com/b/4jYlTx/BY4H
http://paperpile.com/b/4jYlTx/BY4H
http://dx.doi.org/10.1016/j.solmat.2015.12.025
http://paperpile.com/b/4jYlTx/BY4H
http://paperpile.com/b/4jYlTx/GX66
http://paperpile.com/b/4jYlTx/GX66
http://paperpile.com/b/4jYlTx/GX66
http://paperpile.com/b/4jYlTx/GX66
http://paperpile.com/b/4jYlTx/GX66
http://paperpile.com/b/4jYlTx/GX66
http://paperpile.com/b/4jYlTx/GX66
http://dx.doi.org/10.1002/eem2.12042
http://paperpile.com/b/4jYlTx/GX66

