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= \
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Academic Editing

Your paper will be matched by subject area to a US-trained editor wi
advanced degree.

American Journal Experts C

Metrics based on Scopus® data as of April 2021

Vikas Magdum 3 months ago

Respected sir,

From which volume IOP conference Series material science and Engineering is discontinued from
Scopus.

But after using following link it shown as indexed from 2007-present
https://www.scopus.com/sourceid/19700200831?origin=resultslist

Please clarify wheather it Scopus Indexed or not?

reply

L]

W

Melanie Ortiz 3 months ago

Dear Vikas,

Thank you very much for your comment.

All the metadata have been provided by Scopus /Elsevier in their last update sent to

SCImago, including the Coverage’s period data. The SJR for 2020 has been released on 17

May 2021. We suggest you consult the Scopus database directly to see the current index

status as SJR is a static image of Scopus, which is changing every day.

For further information, please contact Scopus support:
https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/scopus/
Best Regards, SCImago Team
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Melanie Ortiz 3 months ago

Dear Vikas,

Thank you for contacting us.

SJRis a portal with scientometric indicators of journals indexed in Elsevier/Scopus.
Unfortunately, we cannot help you with your request referring to the index status. We
suggest you consult Scopus database (see the current status of the journal) or the
mentioned database for further information.

Best Regards, SCImago Team

NITISH KUMAR SAINI 4 months ago

It is again continued in Scopus, kindly recheck and verify by following link
https://www.scopus.com/sourceid/19700200831?origin=resultslist

Now kindly help me, wheather it is continued from same volume or some volumes are not covered
in Scopus.

But it's good that, it's web of science indexing is continue.

reply

0
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Melanie Ortiz 4 months ago

Dear Nitish,

thank you very much for your comment, unfortunately we cannot help you with your

request. We suggest you contact Scopus support:
https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/scopus/
Best Regards, SCImago Team

Gaurang Patel 4 months ago

The scopus coverage of this Journal shows continue on it's website but here there is no SJR value,
Why?

reply

O\

Melanie Ortiz 4 months ago
v =z
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its database as of 2021. Therefore, it seems that they did not send us any data to
calculate the scientometric indicators related to 2020 for this journal.
Best Regards, SCImago Team

Hassan Obaid Abbas 6 months ago

I would like to ask if the IOP conference series:Material science and Engineering is still or
discontinued for Scopus.
With regards

reply

Ahmed A. Thabit 5 months ago

Discontinued in Scopus as of 2021

GUNUPUDI RAJESH KUMAR 5 months ago

It is discontinued from SCOPUS. But it still indexed in CPCI-S (WoS Core Group)

Lateef Assi 6 months ago

discontinued for Scopus

L]

f-u
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Melanie Ortiz 6 months ago

Dear Hassan,

Thank you very much for your comment.

All the metadata have been provided by Scopus /Elsevier in their last update sent to
SCImago, including the Coverage's period data. The SJR for 2019 was released on 11
June 2020. We suggest you consult the Scopus database directly to see the current index
status as SJR is a static image of Scopus, which is changing every day.

Best Regards, SCImago Team

Ferit Artkin 7 months ago

Dear Scimango Team,

v Which IOP conferences in Sci expanded indexing in Engineering in 2021? May IOP material science
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Sincerely,
Ferit A., PhD

reply
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W

Melanie Ortiz 7 months ago

Dear Ferit,

Thank you for contacting us.

SJR is a portal with scientometric indicators of journals indexed in Elsevier/Scopus.
Unfortunately, we cannot help you with your request. We suggest you contact the WoS
team for that information.

Best Regards, SCImago Team

Nelly 7 months ago

Dear friends!
Please explain why in Scopus conference collections IOP Conference Series: Earth and
Environmental Science, etc. have a quartile in the Citescore index, and in SJR conference materials

are not assigned a quartile. Thank you for the clarification

reply
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W

Melanie Ortiz 7 months ago

Dear Nelly,

Thank you for contacting us. We calculate the SJR data for all the publication’s types, but
the Quartile’s data are only calculated for Journals and Book Series.

Best regards, SCImago Team

KOVENDAN 12 months ago

Dose the IOP conference series covers in scopus database or not.

reply

z9
’@\ Melanie Ortiz 12 months ago
W A

Dear Kovendan,

v Thank you very much for your comment.
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10/3/21, 12:23 AM IOP Conference Series: Materials Science and Engineering

status as SJR is a static image of Scopus, which is changing every day.
For further information, please contact Scopus support:
https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/scopus/

Best Regards, SCImago Team

Rafael 12 months ago

No se visualiza el cuartil, cual es el motivo?

reply

M

T\

Melanie Ortiz 12 months ago

Dear Rafael,
Thank you for contacting us. Please see comments below.

Best Regards, SCImago Team

Vo Anh Tuan 12 months ago

Dear Melanie, Elena and SCImago team

Can you please let me know Q1/ Q2:/ Q3 or Q4 Classiffication as the journal IOP Conference Series

: Materials Science and Engineering, with the Volume published as the link below:
https://iopscience.iop.org/volume/1757-899X/869
Thank you so much for your Promp reply

Warmest regards

VO Anh Tuan
University of Architecture of HO CHI MINH CITY, VIETNAM
Tel: 84908226165

196 Pasteur, District 3, HCMC, Vietham

reply

’(@: Melanie Ortiz 12 months ago
-
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the Quartile’s data are only calculated for Journals and Book Series.

Best regards, SCImago Team

ptnabeel 1 year ago

| was looking for a template to publish my paper in IOP conference series: Material Science and

Engineering.

reply

i

f =

\

Melanie Ortiz 1 year ago

Dear Sir/Madam,

thank you for contacting us.

We suggest you visit the journal's homepage (See submission/author guidelines) or
contact the journal’s editorial staff , so they could inform you more deeply.

Best Regards, SCImago Team

Haydar Al-Ethari 1 year ago

| hope this message finds you very well

| have two papers published in the IOP Conference Series: Materials Science and Engineering,
Volume 881, 3rd International Conference on Sustainable Engineering Techniques (ICSET 2020) 15
April 2020, Baghdad, Iraq, but | did not find them in my id author profile in scopus and could not
add them manually. Is there any problem with this publication/conference/journal? (may be out of
scopus). The online publication was at 1/7/2020.

Best Regards

reply

Saran 12 months ago

Hi.is there any problem in adding to scopus author profile?

n\

“y

©

W

Melanie Ortiz 12 months ago

Dear Saran,

thank you very much for your comment, unfortunately we cannot help you with your

request. We suggest you contact Scopus support:
https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/scopus/
Best Regards, SCImago Team
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10/3/21, 12:23 AM IOP Conference Series: Materials Science and Engineering

M

T\

Melanie Ortiz 1 year ago

Dear Haydar,

thank you very much for your comment, unfortunately we cannot help you with your

request. We suggest you contact Scopus support:
https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/scopus/
Best Regards, SCImago Team

AL-Kurdhani J. M. H. 1 year ago

Hello

Dear Elena,

| want to know what is the value of impact factor of 2019 for useful all MSC. or/and pH.D. students
by publishing in these journals and my students need the Q1 or Q2 in SJR with Scopus Q-ranking to
graduation.

Thank you so much.

Best Regards,

reply
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W

Melanie Ortiz 1 year ago

Dear AL-Kurdhani,

Thank you for contacting us. Could you please tell us which particular journal you are

referring to?

Best Regards, SCImago Team

Virat Khanna 1 year ago

Can you please tell, how much time does IOP conference series take to publish the proceeding of
the conference after the conference date.

reply
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W

Melanie Ortiz 1 year ago

Dear Virat,
thank you for contacting us.
Unfortunately, we cannot help you with your request, we suggest you contact the editorial

staff . so thev could inform vou more deeblv.
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10/3/21, 12:23 AM IOP Conference Series: Materials Science and Engineering
syafriyudin 1 year ago

is The journal IOP Conference Series: Materials Science and Engineering in the scopus index

reply
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Melanie Ortiz 1 year ago
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Dear Syafriyudin,

Thank you very much for your comment.

All the metadata have been provided by Scopus /Elsevier in their last update sent to
SClmago, including the Coverage's period data. The SJR for 2019 was updated on June
2020, 11. We suggest you consult the Scopus database directly to see the current index
status as SJR is a static image of Scopus, which is changing every day.

Best Regards, SCImago Team

Fouad Fadhil Al-Qaim 1 year ago

Dear Sir/Madam

May | know this Journal whether Q1, Q2,Q3 or Q4? Actually, there is no any quarter reported here.

Thank you

reply
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Melanie Ortiz 1 year ago

Dear Fouad,
Thank you for contacting us. We calculate the SJR data for all the publication’s types, but
the Quartile’s data are only calculated for Journals.

Best regards, SCImago Team

Raj kamal 1 year ago

IOP is whether scopus indexed

reply
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’@ Melanie Ortiz 1 year ago
=

Dear Raj,

Thank you very much for your comment.
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status as SJR is a static image of Scopus, which is changing every day.
Best Regards, SCImago Team

ramanathan venkatachalam 1 year ago

What is impact factor of IOP Conf. Series: Materials Science and Engineering

reply

L]

W

Melanie Ortiz 1 year ago

Dear Ramanathan, thank you very much for your comment.

SClmago Journal and Country Rank uses Scopus data, our impact indicator is the SJR.
Check out our web to localize the journal. We suggest you consult the Journal Citation
Report for other indicators (like Impact Factor) with a Web of Science data source. Best
Regards, SClmago Team

Abbas Al-Hdabi 1 year ago

Dear Elena

| hope that you are very well and will be safe within Corona virus crises.

Please let me know when you issue the new journal classification i.e. Q1, g2 ... and what is your
strategy for your update.

My query is a general one not regarding IOP publications.

Kind regards and stay safe

Abbas

reply

i

\

Melanie Ortiz 1 year ago

Dear Abbas,

Thank you for contacting us. Our data come from Scopus, they annually send us an
update of the data. This update is sent to us around April / May every year. Thus, the
indicators for 2019 will be available in June 2020. Best Regards, SCImago Team

Boumediene sadoun 2 years ago

v Hello
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reply
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W

o Melanie Ortiz 2 years ago

Dear Boumediene, thank you very much for your comment.

SClmago Journal and Country Rank uses Scopus data, our impact indicator is the SJR.
Check out our web to localize the journal. We suggest you to consult the Journal Citation
Report for other indicators (like Impact Factor) with a Web of Science data source. For
further information about this journal, please visit the journal's website. Best Regards,
SClmago Team

PARU 2 years ago

IOP CONFERENCE SERIES A BOOK OR JOURNAL.

reply

i

f =
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\

Melanie Ortiz 2 years ago

Dear Paru,

Thank you for contacting us.

SJRis a portal with scientometric indicators of journals indexed in Scopus. All the data
have been provided By Scopus /Elsevier and SCimago doesn’t have the authority over this
data which are property of Scopus/Elsevier. SCImago has a signed agreement that limits
our performance to the generation of scientometric indicators derived from the metadata
sent in the last update. Apparently, Scopus has categorized this publication in
"Conference and Proceedings" section. We suggest you to contact with Scopus support
regarding this request:
https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/scopus/.
Best Regards, SCImago Team

6A' Hebatalrahman Hebatalrahman 2 years ago
please what is value can express impact factor for IOP conference series material science and

engineering

reply

\\O\ Melanie Ortiz 2 years ago

v Dear Hebatalrahman, thank you very much for your comment.

aws is how Build and train machine

~—" learning models fast.

https://www.scimagojr.com/journalsearch.php?q=19700200831&tip=sid 13/19


https://adclick.g.doubleclick.net/pcs/click?xai=AKAOjssOcmBPaPKNjHQ3L7Ibp-B7viEL58tUgNP7EbUrNrXlTo0diY0Jqq05fMVbfGmH0ycKOvR6wxFSouAyprAZ5C0IMo6_HT4NvH9ueMW9v0f-w_D6NCZ2Y01qyMgGwHqETYCyTSj1xo6Iduit5D_X6VSQOl1SXxRE0JBIPeCuGP3VlVa1PdSxjcy2tshTZd-g2hzWAuDxOyRHBttnWUGlBrfwJxiXkaV0NyylfA_4QKQ-EasZXodWFLfEsww5eBA8CIJ8MiPd1Ozg-gBh1s4UYEGKdMAr_mcK7jXxo8QxKrVXm0sZZtVXtQ3dEiVb17bDWNkkLK00OxjR2cqfjzsl-JzWTiY0K7_2iDZ6norYtIm40bxPL5KStiykOykTrhvwwx9EnzaeN9kIDLhGfS28OK2YAUoVp-NQ0kjol8FSXBw5Nk_1p-crtyIaRTWq5C7PAylM4uwp6j-W3ozqPwr8RWDCe6nQr5vD5ZSDV98asKskIObqFrjfikrrYBzQnM4mDBs2l8oo2jjS9gnh-AJIm_NnLGzCBhHC1Qi19xtNM0vt9EmZ5olOnvSKkH3fCI6RoosGR0Y5BmSHzpzturbQz_KjctZirbH8UV4zU5MLdFRSmxt_wGB6p9ZYSlRUq2KMXWf7WSCZkh6e5mXtaFaSr1lc6D9E8CXCDIG_Z4jmWcU_9F885PG4B4VquyaXs6WdNXrQufkeVTgnUm3T8NUh-kvB-3hMQv-faFHEB7J2XuiajVbJM1F0v-H5rr_IfYgxlASjs548DoIi68MZ_l2xfSlwVYXD4OkXKnZ_gOBKnoGjmd3c30xvms1nuuyfQb_B7XyJy90hvO2bB4FDsJrsfqwbkotrNzosbOIlMSnHHi5-zLiarU13eUs5lrgaVhdG8AYuN5Ka9TM8B5FU6CTzXYhA2dQH10r5gL--Ojm6n0XvPwDhEVOT745SlJH12uxvcII67_IxaUuVtjCERgTpRxvSTCArAJUG8KQPMJXdXJbmtHdnRDH14hTXRcOm9rkNvRaO9CaCZA9vzHozkIIYyNKdPKihHVzNgnhW8WCGDPwuN8xob1vjQ2HUmqYpRy1nZ9bIS8_xWm56-B4-nPfJ-YlVsRQYuUdJ9Nc2HYXTCMDF78E5VSmuKbb1zwI&sai=AMfl-YSKg3Xi6RTl0FTCLNjNigiPMlbOKdKtcminCsSea8rQvqCiqvZuJLPSdAI_Ez2g6aVE_ud86l0wdlEmCEdjX76XAgoGf4GRt1MXN5KtTfg4ZZuk0V9ANRlMMHsBa3JWf2pJJ9jHPFj03vU9XWPr0cMeYVqlLuR8OoHnt8Pk&sig=Cg0ArKJSzCLQeYK1Iqha&fbs_aeid=[gw_fbsaeid]&urlfix=1&adurl=https://aws.amazon.com/free/machine-learning/%3Ftrk%3Dba_a134p000006w3EJAAY%26trkCampaign%3DEmerging%2520Markets%2520Program_Programmatic%26sc_campaign%3DACQ_DBM_ID%26sc_channel%3DBA%26sc_publisher%3DDBM%26sc_country%3DID%26sc_geo%3DAPAC%26sc_medium%3DACQ%7CEmerging%2520Markets%2520Pilot%7C3100925%7CAustin%7C%26sc_category%3DMachine%2520Learning%26sc_segment%3DFree%2520Tier%7CEN%7CSU%7CALL%7CGP-IN%2520MARKET%26sc_content%3DImage%7CMachine%2520Learning%7C728x90%7CAD2%26sc_detail%3DPROS%7CContextual%7C

10/3/21, 12:23 AM IOP Conference Series: Materials Science and Engineering

Report for other indicators (like Impact Factor) with a Web of Science data source. Best
Regards, SCImago Team

Andrei 2 years ago

No me carga el cuartil, saben porqué se debe eso?

reply

L]

W

Melanie Ortiz 2 years ago

Dear Andrei,

Thank you for contacting us. We calculate the SJR data for all the publication types, but
the Quartile data are only calculated for Journal type's publications. Best regards,
SClmago Team

Kassim 2 years ago
Hello

| want know that is Elsevier a publisher of this journal?

reply

MADHU LATA BHARTI 2 years ago

please tell me if this journal is ugc listed, if it is, what is its ugc approval number?

reply

Ondrej 2 years ago

Madhu means if the journal is approved and listed in University Grants Commission of India.
It is possible to find it out here (after registration):
https://ugccare.unipune.ac.in/site/website/index.aspx

However, IOP Conference Series: Materials Science and Engineering, is not, in fact, journal,
but it collects proceedings from conferences, not journal articles. Still, the good thing is that
IOP CS is WOS, Scopus (SJR) indexed. Generally, IOP publishing house is fair and reilable
institution.
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{\@\ Melanie Ortiz 2 years ago
Z

Dear Madhu, could you please expand your comment? Best Regards, SCImago Team

osamahraad 2 years ago

please how can | know the dates future conferences of IOP? are there any website for that
purpose?
Regards

reply

Kabiru 2 years ago

Dear Elena,

If IOP is a conference, then papers published in it are Scopus journal articles or just conference
papers?

| was told that the papers published in IOP: material science and engineering are Scopus indexed
journal papers with Scopus Q-ranking.

We need this for our Ph.D. graduation requirement.
THANK YOU

reply

Elena Corera 2 years ago

o

Dear Kabiruy, thank you very much for your comment, unfortunately we cannot help you
with your request. We suggest you consult the Scopus database directly. Remember that
the SJR is a static image of a database (Scopus) which is changing every day. Best

regards, SCImago Team

Asha Rajiv 3 years ago

Wanted to know whether the journal is scopus indexed?

reply

"ig‘b Elena Corera 3 years ago
()

Dear Asha,
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Best regards,
SCImago Team

@ aridwan 3 years ago
\‘/

if this conference and proceeding indexed by scopus how could i find my id author in scopus ?
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Salam Jabr 2 years ago

https://www.eetc-pec19.org/?
fbclid=IwAR2I0rbhvf6gtCwmddESpBVea7_p9IMCW_bw3WUrzzZV1I1B5BMgl6d5FATmMA

h, - Elena Corera 3 years ago

Dear A Ridwan,

thank you very much for your comment, unfortunately we cannot help you with your
request. We suggest you contact Scopus
https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/scopus/

Best Regards,

SCImago Team

Thanikasalam 3 years ago

Hi, is this Scopus indexed?
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ﬁ' i Elena Corera 3 years ago

Dear Thanikasalam,

thank you for your request, all the journals included in SJR are indexed in Scopus. Elsevier
/ Scopus is our data provider.

Best Regards,

SCimago Team
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10/3/21, 12:23 AM IOP Conference Series: Materials Science and Engineering

Dear Mam,
Just i want to ask you it is SCI,SCIE,OR El or other journal?l know it is conference proceeding

journal.
Thanks.

reply

Elena Corera 3 years ago

o

Dear Dr Ellahi, SCImago Journal and Country Rank uses Scopus data, our impact indicator
is the SJR. Check our page to locate the journal. We suggest you consult the Journal
Citation Report for other indicators (like Impact Factor) with a Web of Science data

source. Best Regards, SClImago Team

Nikhil jain 3 years ago

Madam icame 2018 conference papers not published yet can you tell me status

reply

Elena Corera 3 years ago

o

Dear Nikhil,

articles publicated in 2018 are not over yet (we are in September). 2018 indicators will not
be available until June 2019. We can not see what will happen in the future with this
journal. SCImago receives the data from Scopus / Elsevier annually and does not have the

authority to include, exclude or modify the data provided by Scopus.

Best Regards,
SCimago Team

Moisés Toapanta 3 years ago

The IOP Conference is considered a research journal or only remains in conference proceedings.
What is the difference of the SJR impact between a conference journal and a scientific journal
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o] b Elena Corera 3 years ago
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10/3/21, 12:23 AM IOP Conference Series: Materials Science and Engineering

Best Regards,
SClmago Team

Vadym 3 years ago

Dears, colleagues!

The journal IOP Conference Series: Materials Science and Engineering is it Q3 or Q4?

Best Regards

reply

_
’ ahmad fauzi 1 year ago

why journal of physics (I0P conferences has Q3? but the journal don't have. Both of them are

conferences

fﬁ Elena Corera 3 years ago

Dear friend,

It's a conference, it does not have a quartile.
https://www.scimagojr.com/journalsearch.php?q=19700200831&tip=sid&clean=0
Best Regards, SRG

Leave a comment
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Abstract. A passive solar heater can be used to heat air in a room or water for some household
needs. Passive solar heater can reduce the energy consumption by converting solar radiation
energy to be thermal energy. Basically, a simple passive solar heater consists of absorber plate,
thermal insulation, working fluid, cover, and structure to hold everything. This paper will
discuss about the effect of Fresnel lens used as the cover and the air gap between cover and
absorber plate on a passive solar water heater. The results of the experiment are that the
commercial Fresnel lens could not gave the highest water temperature nor efficiency for
passive solar water heater. The highest efficiency with glass cover and five-cm air gap was
22.8%. The smaller the air gap, the higher the water temperature in a passive solar water heater.
The highest water temperature with glass cover and five-cm air gap was 63.8°C. The result of
this experiment gives new challenge for the next research: we do the experiment in a solar
water heater where water is circulated in a pipe and design until manufacture the new Fresnel
lens.

1. Introduction

Indonesia is located in Tropics and gets a lot of Sunshine almost all the time in a year. Yet, in some
countries that experience severe winter usually do not get much Sunshine. The heating process in there
is required to maintain life, but it consumes much energy. Whereas, the radiation emitted by the Sun
can be converted into thermal energy using solar collector. Passive heater is basically a very simple
solar collector with water or air as the working fluid. The benefit of passive heating is no energy
consumption for mechanical driven equipment. Since water is a good thermal storage, the working
fluid used is usually water. The solar passive water heater is placed such that it is exposed to the Sun.
So, the water inside get warmer and then it will warm the room. Although the building still needs to be
heated, but the heating load is less and we can save energy consumption. While in tropics countries,
passive heating could be used to produce hot water for bath or washing dishes.

A solar passive heater generally consists of absorber plate, thermal insulation, working fluid, cover,
and structure to hold everything. The absorber plate is made of metal that has good conductivity and
usually painted black to absorb more heat. Thermal insulation is used only when it is necessary. When
the passive heater used for warming air inside a room, then no insulation is needed. Yet, when it is

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1



MEMA 2019 IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 740 (2020) 012098 doi:10.1088/1757-899X/740/1/012098

used for producing hot water, then insulation is required to prevent heat loss. The cover could be made
of glass or plastic to prevent heat transfer from the absorber plate or the fluid to the ambient air.

The cover was usually made of glass and sometimes plastic. Plastic is much lighter than glass. To
overcome the lower transparency of plastic, Fresnel lens is used. Fresnel lens could be used for three
application, i.e.: as collimator, collector, and condenser or diverger. Collimator produces parallel ray
out of lens. Collector is focusing collimated beam to a focal. Condenser or diverger makes collimated
beam disperse to a wider area. In general, Fresnel lens is classified as imaging and non-imaging.
Imaging lens will produce image of object, while non imaging could not. Fresnel lens is much lighter
and easier to manufacture than plan-convex lens (Leutz & Suzuki, 2001). The lens material since the
official invention of Fresnel lens in 1822 is polymethylmetacrylate (PMMA) which has a good
transmissivity and resistance for sunlight. Imaging Fresnel lens solar concentrators are designed as
focusing devices. While non-imaging Fresnel lens solar concentrators are well suited for the collection
of solar energy, because the goal is not the reproduction of an accurate image of the sun, but instead
the collection of energy. Non-imaging Fresnel lens concentrators are thought to be very competitive
solar collectors because of their high optical efficiency, light-weight and cost effectiveness (Xie, Dai,
Wang, & Sumathy, 2011).

Xie et al. explained that solar energy concentration technology using Fresnel lens is an effective
way to make full use of sunlight (Xie, Dai, Wang, & Sumathy, 2011). Fresnel lens could be used in
solar concentrator in Photovoltaic/Thermal applications, because it becomes a promising alternative
due to its potential to overcome techno commercial constraints associated with conventional reflector
based Concentrated Solar Power. Non-imaging type of Fresnel lens allows optimal transfer of light ray
from source to target at spot and does not attempt to form any image of source. Widest possible
acceptance angles, higher tolerances both in manufacturing and operation, less precise tracking,
misalignment compensation are the parameters of non-imaging optics which makes it most efficient
and best suitable for CSP technology (Kumar, Shrivastava, & Untawale, 2015). Luminosu et al. has
setup an experiment with Fresnel lenses tested for solar thermal. The results obtained were average
efficiency of the installation equipped with linear focus Fresnel lens of 13.98% and an average
efficiency of the installation equipped with point focus Fresnel lens of 16.48%. (LUMINOSU, DE
SABATA, & JURCA, 2017). Berin and Lionel use Fresnel lenses as solar radiation concentrator to
generate power. The non-imaging system give more merits, such as larger accept angles, higher
optical efficiency (Aniesh N. B & Beneston , 2017). Fresnel lenses could be used in solar collector to
heat water for desalination process (Mahmoud & Mohamed, 2011). Alibakhsh et al. did the review on
parabolic trough/Fresnel based photovoltaic thermal systems and explained that trough collectors and
Fresnel lenses are more significant in case of concentrating devices (Kasaeian, Tabasi, Ghaderian, &
Yousefi, 2018). Fresnel lens could also be used with receiver module and tracking system to remove
all direct radiation of the sun into a greenhouse for pot plant (typical shadow plant who does not like
direct radation) (Sonneveld, Swinkels, van Tuijl, Janssen, & Gieling). Compared with parabolic
troughs, linear Fresnel collectors suffer from lower optical efficiency. In addition, the linear Fresnel
structure is particularly suitable for the combination of CSP, solar heating/cooling, photovoltaic (PV)
and/or concentrating photovoltaic (CPV) technologies (Zhu, Wendelin, Wagner, & Kutscher, 2014). In
Indonesia, Fresnel lens was used to focus the sunlight to heat up stove (Asrori, Soeparman, Wahyudi,
& Widhiyanuriyawan, 2014).

Another variable beside the cover that affects the solar collector’s performance is the air gap
between the absorber plate and the cover. Arsham et al. did exergy analysis of solar flat plate air
collector and found that exergy destruction in the glass cover is largest and unavoidable (Mortazavi &
Amari, 2018). Ferahtaa et al. found that the absorber temperature varies with the thickness of the air
gap, consequently the temperature of the heated fluid varies in the same way (Ferahtaa, Bougoula,
Ababsaa, & Abid, 2011). Ralph has constructed analytical model for convective heat loss across the
air gap between absorber and cover plate in flat plat solar collector (Eismann, 2015). Alison
Subiantoro also constructed analytical model for the glazing flat plate solar collector with air gap
spacing. The result is that for both single and double glazing, the air gap spacing that give Rayleigh
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number near to its critical value of 1708, the heat loss thru glazing will be minimum (Subiantoro &
Kim, 2013). Abbas and Azat has investigated experimentally the effect of width of the channel in a
solar passive using Trombe wall. They used six different widths of air gap channel, ie. 10, 15, 20, 25,
30, and 35 cm. They found that the mass flow rate is proportional directly to the width channel and
the highest efficiency obtained was at depth of 30 cm (Abbas & Azat, 2018).

Fresnel lens is used a lot in many solar power concentrators or photovoltaic, but not many used in
solar collector. So, it is an opportunity to study the effect of installing Fresnel lens as cover on solar
collector, which is passive heater, experimentally. Since the air gap in a solar collector is important,
then the effect of air gap will also be studied.

2. Experimental Setup

The experiments were conducted between April — June 2019 in Surabaya — Indonesia which is located
at the latitude 7°17°-7°21” of the South. Since it was conducted outdoor, the experiments shall be
conducted simultaneously on horizontal plane. So, three solar passive heater were set-up. All of
passive heater will heat the same amount of water, i.e. 500 ml. The Fresnel lenses used in this
experiment is the commercial ones. The dimension of the solar passive heater box will follow the
dimension of commercial Fresnel lens, i.e. 26 cm x 18 cm. The absorber plate is made of 0.7-mm
aluminium.

In this experiment, the performance of the passive heater with different covers will be studied. The
covers used are clear glass, one piece and two pieces of Fresnel lens with some certain air gap. The
cross section of the solar passive heater and its photograph are shown in figure 1. The air gap was
chosen such that the focal point of Fresnel lens will be on the absorber plate. From the measurement,
the focal point of one piece of Fresnel lens is 25 cm and of two pieces put together is 9 cm. The air gap
effects the heat loss from the absorber plate to the ambient. To study the effect of air gap, the height of
the passive heater will be adjusted. The air gap used were 5 ¢cm, 9 cm, 15 cm, 20 cm, and 25 cm.

cover
absorber
plate

A
air

— gap

water - L]

insulation

Figure 1. The schema and photograph of the passive solar heater used.

Data measured during the experiments were temperature of water, solar radiation intensity in the
location, wind speed, and ambient temperature. Solar radiation intensity was measured using a
pyranometer (Kipp&Zonen type SP Lite2). Temperature was measured using K-type thermocouple
with Pico data logger TC-08. Wind speed was measured using Lutrin AM-4203 digital anemometer.
The experiment was conducted from 09:00 am to 15:00 pm. The solar heater with three kinds of cover
were tested together with the same air gap as in figure 1 for one day.

3. Result and Discussion

From the experiments conducted, the highest water temperature inside solar passive heater was
obtained when the cover was clear glass at all the air gap used. Figure 2 shows the effect of cover and
solar radiation intensity on water temperature. There are four graph in figure 2, i.e. when the air gap or
distance between absorber plate and the cover is (a) 5 cm, (b) 9 cm, (c) 15 cm, and (d) 20 cm. The
water temperature was rather symmetry, because all passive heaters were located in a horizontal plane,
not tilted. The highest water temperature, 63.8°C, got during experiments happened when glass cover
used with 5 cm air gap between cover and absorber plate. The water got warmed and produced some
water vapor inside the solar heater. These water vapor goes up and wet the inside cover. The
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commercial Fresnel lens is serrated and not smooth. This serrated surface keeps more water vapor and
less sunlight reach the water and absorber plate. This cause the water temperature with commercial
Fresnel lens was lower than clear glass.

The Fresnel lens is much used to concentrate solar radiation for generating electricity or used in
concentrator, but it is not used as cover in passive heating (Aniesh N. B & Beneston , 2017) (Asrori,
Soeparman, Wahyudi, & Widhiyanuriyawan, 2014) (Kasaeian, Tabasi, Ghaderian, & Yousefi, 2018)
(Kumar, Shrivastava, & Untawale, 2015) (Sonneveld, Swinkels, van Tuijl, Janssen, & Gieling) (Xie,
Dai, Wang, & Sumathy, 2011) (Zhu, Wendelin, Wagner, & Kutscher, 2014). Yet, Fresnel lens has
better benefit compares to clear glass. It is able to focus the solar radiation to absorber plate and lighter
than glass.
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Figure 2. Average water temperature inside solar passive heater with some covers.

Figure 3 was made to show the effect of the air gap for a certain cover, i.e. glass and one piece of
Fresnel lens. The smaller air gap gave higher water temperature for any cover. The less air gap means
less air trapped above the water. The higher water temperature means less heat loss to the surrounding.
Since the temperature of the absorber plate was almost the same with water, then convection will be
more dominant than radiation. The trapped air in the gap will deliver heat by natural convection. The
hot plate which was in the bottom increase the convection heat transfer from the water to the
surrounding. Thus, thicker air gap will deliver more heat loss.

The glass cover gave the highest result and one-piece of Fresnel gave the least. For five-cm air gap,
the water temperature could reach 63.8°C with glass cover and only 57.9°C with one-piece of Fresnel
lens. This fact shows that the commercial Fresnel lens is not suitable for solar passive heater where
water vapour could rise and block some sunlight. The next experiment will be on solar water heater
where water is circulated in pipe arrangement. So, the water vapour problem could be avoided. Since
the commercial Fresnel lens used is not giving good result for solar collector or passive heater, a
Fresnel lens will be designed with expectation to improve the commercial one.
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Figure 3. The effect of air gap for glass cover and one-piece Fresnel lens cover on water temperature.

Another important variable discussed in passive heater is efficiency. Figure 4 and figure 5 shows
the effect of the cover and air gap on efficiency of the pasive heater. The efficiency was calculated
using equation (1). The data needed are m, mass of water inside, c, the specific heat of water, T is
water temperature, t is time for the increasing temperature, | is the solar radiation intensity, and A is
the absorber plate are.

Quseful mC(Tw,finalt_Tw,initial)

n= Qinput B LA (1)

The efficiency of the solar passive heater was quite low. The maximum was only 22.8% and it
happened at the beginning of the experiment. Around 9.00 am, which the experiments were started,
the increasing of water temperature was tremendous and the solar intensity was still low. Thus, the
combination produced high efficiency. Glass cover gave slightly higher efficiency compare to Fresnel
lens cover. Figure 4 and figure 5 shows that the efficiency downed sharply as the solar radiation
intensity increased. The Fresnel cover could not give better efficiency compare to glass. The possible
reasons are first the emergence of water vapor stick to inside surface of the cover produced by water.
Second, the commercial Fresnel lens has only one focal point and the heating process focused on that
point only and this made the water temperature increase less. Thus, for next research a new designed
Fresnel lens shall be used on a solar collector which water is flowing inside pipes.
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Figure 4. Efficiency of the solar passive heater using some cover with some air gap.
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Figure 5. The effect of air gap for cover on efficiency of the passive solar water heater
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4. Conclusion

From the experiments conducted, some conclusions are: the commercial Fresnel lens could not gave
the highest water temperature and efficiency for passive solar water heater. The highest efficiency
with glass cover and five-cm air gap was 22.8%. The smaller the air gap, the higher the water
temperature in a passive solar water heater. The highest water temperature with glass cover and five-
cm air gap was 63.8°C. The result of this experiment gives new challenge for the next research: do the
experiment in a solar water heater where water is circulated in a pipe and design until manufacture the
new Fresnel lens.
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