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Abstract v View references (20)

This research work is intended to evaluate the reliability of commonly utilized empirical correlations of module

operation temperature in performances in tropical region . The Nominal

Operation Cell Temperature (NOCT) model, Tropical Field Operation Cell Temperature (tFOCT) model and

the experimental back module temperature were selected for evaluation purposes. The models were evaluated by

estimating the photovoltaic

comparing the performance characteristics of a 250W monocrystalline photovoltaic module installed at
University Malaysia Pahang. The monocrystalline back module temperature and power output as well as the
environmental data including both solar irradiation and ambient temperature were monitored to assist the analysis.
Based on the 5 consecutive day experimental data, results indicated that the module

operation temperature

estimated by tFOCT model had the closest value to the experimental back module temperature . Whereas, the
temperature estimated by NOCT model showed the highest deviation up to 25.8% from the experimental back
module temperature . However, in terms of estimating the photovoltaic module power output, the NOCT
model had the closest value to the experimentally measured power output. The results also indicated that utilizing the
back module temperature often mislead the estimation of photovoltaic module power output. In addition,
the deviation of estimated power output from NOCT model, tFOCT model and back module operation
temperature as compared to the experimental power output were 15.4%, 18.87% and 21.2%, respectively. Thus, the
NOCT model demonstrated better estimation of power output as compared to the experimental result than tFOCT
model, and back module temperature . However, better estimation method for tropical regions is still needed
because three methods evaluated in this study shows deviation of more than 15.4% from the measured power

output. © 2018 The Authors, published by EDP Sciences.

SciVal Topic Prominence ®
Topic: Photovoltaic cells | Solar energy | photovoltaic thermal

Prominence percentile:  99.767 ®

Indexed keywords

Engineering
controlled terms:

C Photovoltaic cells) C Tropical engineering) CTropics)

Engineering
uncontrolled terms

(Empirical correlations) (Environmental data) (Estimation methods ) (Nominal operations)

C Operation temperature) ( Performance characteristics) ( Photovoltaic modules)

( Photovoltaic  performance )

Engineering main
heading:

Thermoelectric power

Metrics @

0 Citations in Scopus

0 Field-Weighted

Citation Impact

X

PlumX Metrics v

Usage, Captures, Mentions,
Social Media and Citations

beyond Scopus.

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Set citation feed >

Related documents

Non-destructive in situ
evaluation of a PV module
performance using infrared
thermography

Tsanakas, J.A. , Botsaris, P.N.
(2009) 6th International
Conference on Condition
Monitoring and Machinery
Failure Prevention Technologies
2009

Analysis and experimental
verification of the sensitivity of
PV cell model parameters

Andrei, H. , Ivanovici, T. ,
Diaconu, E.

(2012) 2012 International
Conference on Synthesis,
Modeling, Analysis and
Simulation Methods and
Applications to Circuit Design,
SMACD 2012

Development of a method to
simulate performance of
commercial photovoltaic
modules under non standard
radiation and temperature
conditions | Desarrollo de un
método para simular el
funcionamiento de médulos
fotovoltaicos comerciales en
condiciones de radiacién y
temperatura no estandar


https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1051%2fmatecconf%2f201822504018&locationID=1&categoryID=4&eid=2-s2.0-85056754849&issn=2261236X&linkType=TemplateLinking&year=2018&zone=outwardlinks&origin=recordpage&dig=86f51564e1a977bb9fe981534dc6db69&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1051%2fmatecconf%2f201822504018&locationID=1&categoryID=4&eid=2-s2.0-85056754849&issn=2261236X&linkType=ViewAtPublisher&year=2018&origin=recordpage&dig=9ac1b7e8de24c2c3fbd5303bee01b0db&recordRank=
https://www.scopus.com/sourceid/21100316064?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=56297548800&amp;eid=2-s2.0-85056754849
https://www.scopus.com/authid/detail.uri?authorId=36679631300&amp;eid=2-s2.0-85056754849
mailto:mfirdausb@ump.edu.my
https://www.scopus.com/authid/detail.uri?authorId=57193708092&amp;eid=2-s2.0-85056754849
https://www.scopus.com/authid/detail.uri?authorId=57189365551&amp;eid=2-s2.0-85056754849
https://www.scopus.com/authid/detail.uri?authorId=37114658100&amp;eid=2-s2.0-85056754849
https://www.scopus.com/authid/detail.uri?authorId=57189358045&amp;eid=2-s2.0-85056754849
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85056754849&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85056754849
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-79955058074&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=37100568400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6602506321&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84870596126&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=10738847700&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35318084100&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=43761973000&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84886511982&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&relpos=2

Funding details

Funding sponsor Funding number Acronym
Ministry of Higher Education, Malaysia FGRS/1/2014/TK06/UMP/01/1 MOHE
Ministry of Higher Education, Malaysia RDU140119 MOHE

Funding text
The author would like to acknowledge the authority of Malaysia Ministry of Education and University Malaysia Pahang
upon the funding provided for the research under grant RDU140119 or FGRS/1/2014/TK06/UMP/01/1

ISSN: 2261236X DOI: 10.1051/matecconf/201822504018

Source Type: Conference Proceeding Document Type: Conference Paper

Original language: English Volume Editors: Abdul Karim S.A.,Zainuddin N.,Sa'ad N.,Yusof
M.H.

Publisher: EDP Sciences

References (20) View in search results format >

All Export (@ Print X E-mail Save to PDF  Create bibliography

1 (2016) Snapshots of Global Photovoltaic Market
IEA

2 (2016) Fraunhofer ISE: Photovoltaic Report
June

3 (2015) Trends 2015 in Photovoltaic Applications. Cited 39 times.
IEA

4 Sahu, B.K.
(2015) Renew. Sust. Energ. Rev., 43, p. 621.

5 Mekhilef, S., Safari, A., Mustaffa, W.E.S., Saidur, R., Omar, R., Younis, M.A.A.
Solar energy in Malaysia: Current state and prospects

(2012) Renewable and Sustainable Energy Reviews, 16 (1), pp. 386-396. Cited 133 times.
doi: 10.1016/j.rser.2011.08.003

View at Publisher

6  Ong, H.C., Mahlia, T.M.I., Masjuki, H.H.
A review on energy scenario and sustainable energy in Malaysia

(2011) Renewable and Sustainable Energy Reviews, 15 (1), pp. 639-647. Cited 204 times.
doi: 10.1016/j.rser.2010.09.043

View at Publisher

7 (2014) National Survey Report of PV Power Aplications in Malaysia 2014
(SEDA), S.E.D.A.M.

Narvaez, J.R., Posada, J.G.
Aguas, F.

(2013) Revista Colombiana de
Fisica

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors >  Keywords >


https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=4bdf928bfb74009f12d9cf6d1cf8f0fe&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85056754849%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85056754849
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-84960351424&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-82355191704&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-82355191704&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.rser.2011.08.003&locationID=3&categoryID=4&eid=2-s2.0-82355191704&issn=13640321&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=5ed8a4bad3c7d142e5f80070be3919cd&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-78149413175&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-78149413175&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.rser.2010.09.043&locationID=3&categoryID=4&eid=2-s2.0-78149413175&issn=13640321&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=a92956978b6c69340bb06590bc013fa7&recordRank=
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55904327100&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55904423000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55903097900&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85056754849&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85056754849&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85056754849&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

10

11

12

13

14

15

Basrawi, F., Yamada, T., Obara, S.

Economic and environmental based operation strategies of a hybrid photovoltaic-
microgas turbine trigeneration system

(2014) Applied Energy, 121, pp. 174-183. Cited 42 times.
http://www.elsevier.com/inca/publications/store/4/0/5/8/9/1 /index.htt
doi: 10.1016/j.apenergy.2014.02.011

View at Publisher

Sharma, R., Tiwari, G.N.

Technical performance evaluation of stand-alone photovoltaic array for outdoor field
conditions of New Delhi

(2012) Applied Energy, 92, pp. 644-652. Cited 28 times.
http://www.elsevier.com/inca/publications/store/4/0/5/8/9/1/index.htt
doi: 10.1016/j.apenergy.2011.06.033

View at Publisher

Saber, E.M., Al, E.
(2014) Energy, 71, p. 588.

Pillai, R., Aaditya, G., Mani, M., Ramamurthy, P.

Cell (module) temperature regulated performance of a building integrated
photovoltaic system in tropical conditions

(2014) Renewable Energy, 72, pp. 140-148. Cited 8 times.
http://www.elsevier.com/inca/publications/store/9/6/9/index.htt
doi: 10.1016/j.renene.2014.06.023

View at Publisher

Amin, N., Lung, C.W.,, Sopian, K.
A practical field study of various solar cells on their performance in Malaysia

(2009) Renewable Energy, 34 (8), pp. 1939-1946. Cited 63 times.
doi: 10.1016/j.renene.2008.12.005

View at Publisher

Ye, J.-Y., Ding, K., Reind|, T., Aberle, A.G.

Outdoor PV module performance under fluctuating irradiance conditions in tropical
climates (Open Access)

(2013) Energy Procedia, 33, pp. 238-247. Cited 13 times.
http://www.sciencedirect.com/science/journal /18766102
doi: 10.1016/j.egypro.2013.05.064

View at Publisher

Ye, Z., Al, E.
(2013) Sol. Energy, 88, p. 80.

Bayrakci, M., Choi, Y., Brownson, J.R.S.
Temperature dependent power modeling of photovoltaics (Open Access)
(2014) Energy Procedia, 57, pp. 745-754. Cited 7 times.

http://www.sciencedirect.com/science/journal /18766102
doi: 10.1016/j.egypro.2014.10.282

View at Publisher


https://www.scopus.com/record/display.uri?eid=2-s2.0-84896865681&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-84896865681&src=s&origin=reflist&refstat=core
http://www.elsevier.com/inca/publications/store/4/0/5/8/9/1/index.htt
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.apenergy.2014.02.011&locationID=3&categoryID=4&eid=2-s2.0-84896865681&issn=03062619&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=62ec7069a6b3b4dc6ec0ce93021856d3&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84855262554&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-84855262554&src=s&origin=reflist&refstat=core
http://www.elsevier.com/inca/publications/store/4/0/5/8/9/1/index.htt
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.apenergy.2011.06.033&locationID=3&categoryID=4&eid=2-s2.0-84855262554&issn=03062619&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=0d7913708066e1f804608a2e07c91146&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84904738652&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-84904738652&src=s&origin=reflist&refstat=core
http://www.elsevier.com/inca/publications/store/9/6/9/index.htt
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.renene.2014.06.023&locationID=3&categoryID=4&eid=2-s2.0-84904738652&issn=09601481&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=3fe4199ba6a98819564f5508f66f063e&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-64549153996&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-64549153996&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.renene.2008.12.005&locationID=3&categoryID=4&eid=2-s2.0-64549153996&issn=09601481&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=95fcde5b77508439872feb58a19c800a&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84897506960&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-84897506960&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com/science/journal/18766102
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.egypro.2013.05.064&locationID=3&categoryID=4&eid=2-s2.0-84897506960&issn=18766102&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=8b9c6028936d95d972320c66e1edacfe&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84922325226&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-84922325226&src=s&origin=reflist&refstat=core
http://www.sciencedirect.com/science/journal/18766102
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.egypro.2014.10.282&locationID=3&categoryID=4&eid=2-s2.0-84922325226&issn=18766102&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=8f5477a4ef55b20aaa70a86246925cc4&recordRank=

16

17

18

19

20

Muller, M.
Measuring and Modeling Nominal Operation Cell Temperature (NOCT)
(2010) PV Performance Modeling Workshop.. Cited 5 times.

Alonso Garcia, M.C., Balenzategui, J.L.
Estimation of photovoltaic module yearly temperature and performance based on
Nominal Operation Cell Temperature calculations

(2004) Renewable Energy, 29 (12), pp. 1997-2010. Cited 144 times.
doi: 10.1016/j.renene.2004.03.010

View at Publisher

Skoplaki, E., Palyvos, J.A.
On the temperature dependence of photovoltaic module electrical performance: A
review of efficiency/power correlations

(2009) Solar Energy, 83 (5), pp. 614-624. Cited 858 times.
doi: 10.1016/j.solener.2008.10.008

View at Publisher

Ya'Acob, M.E., Hizam, H., Khatib, T., Radzi, M.A.M., Gomes, C., Bakri A., M., Marhaban,
M.H., (...), Elmenreich, W.

Modelling of photovoltaic array temperature in a tropical site using generalized
extreme value distribution

(2014) Journal of Renewable and Sustainable Energy, 6 (3), art. no. 033134. Cited 3 times.
http://scitation.aip.org/content/aip/journal/jrse
doi: 10.1063/1.4885175

View at Publisher

Alonso Garcia, M.C., Balenzategui, J.L.

Estimation of photovoltaic module yearly temperature and performance based on
Nominal Operation Cell Temperature calculations

(2004) Renewable Energy, 29 (12), pp. 1997-2010. Cited 144 times.
doi: 10.1016/j.renene.2004.03.010

View at Publisher

Q. Basrawi, F.; Energy Sustainability Focus Group, Faculty of Mechanical Engineering, University Malaysia Pahang,

Pekan, Pahang, Malaysia; email:mfirdausb@ump.edu.my

@© Copyright 2019 Elsevier B.V., All rights reserved.

< Back to results

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters

1ofl

Language

HAZBICUVEZD

YRR R AL
IR Lve

Pycckun a3bik

~ Top of page

Customer Service

Help

Contact us

ELSEVIER

Terms and conditions »

Privacy policy »

Copyright © 2019 Elsevier B.V . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the

use of cookies.

& RELX Group™


https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-84941696946&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-2942616620&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-2942616620&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.renene.2004.03.010&locationID=3&categoryID=4&eid=2-s2.0-2942616620&issn=09601481&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=fae23db877d3f916f615004c3ab826dd&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-63449141127&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-63449141127&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.solener.2008.10.008&locationID=3&categoryID=4&eid=2-s2.0-63449141127&issn=0038092X&linkType=ViewAtPublisher&year=2009&origin=reflist&dig=46ed170b834e2ce6c4612ff9730557d5&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84903169212&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-84903169212&src=s&origin=reflist&refstat=core
http://scitation.aip.org/content/aip/journal/jrse
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1063%2f1.4885175&locationID=3&categoryID=4&eid=2-s2.0-84903169212&issn=19417012&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=e76dc347038e27732f1920a5865cd5b7&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-2942616620&origin=reflist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85056754849&refeid=2-s2.0-2942616620&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.renene.2004.03.010&locationID=3&categoryID=4&eid=2-s2.0-2942616620&issn=09601481&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=fae23db877d3f916f615004c3ab826dd&recordRank=
mailto:mfirdausb@ump.edu.my
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region&st2=&sid=6b2306731b4e5341d9145bcbfcf732e0&sot=b&sdt=b&sl=140&s=TITLE-ABS-KEY%28Evaluation+on+Methods+in+Estimating+the+Photovoltaic+Performances+Affected+by+Module+Operation+Temperature+in+Tropical+Region%29&offset=1&origin=recordpage
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/

ZI 114U 1Y OCOpUS - vocument aetans

https://www.scopus.com/record/display.uri?eid=2-s2.0-85056754849&origin=resultslist&sort=plf-f&src=s&st1=Evaluation+on+Methods+in+Estima...  5/5



	Zafri Azran Scopus

