NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N

=




=X

Y7
12

SN NN N NN NN NN AN N NN/

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

i el
@ ASUNET

4 '

5
*

* &

U

by edead]
he S

Ll

ds2
ol
.

€
MONA MAGHRABY

BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

oA DEAD DA ADEEADEDEAE AN EADE=

PR AR A A A A A A A A



BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

PORICE

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

A Balal) ¢ alial) 4l
b 9 i 38 daadall ol BY) ol o

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

il §
9
4y

»

okl e
o

<

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

PR AR A A A A A A A A

=




PERFORMANCE EVALUATION OF DIRECT AND
INDIRECT ABSORPTION LINEAR FRESNEL
REFLECTORS OPERATING WITH NANOFLUIDS

by

Ali Ashraf Omar Abdelkawi

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirement for the Degree of
MASTER OF SCIENCE

In

MECHANICAL POWER ENGINEERING

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2021






PERFORMANCE EVALUATION OF DIRECT AND
INDIRECT ABSORPTION LINEAR FRESNEL
REFLECTORS OPERATING WITH NANOFLUIDS

by
Ali Ashraf Omar Abdelkawi

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the

Requirement for the Degree of

MASTER OF SCIENCE

In

MECHANICAL POWER ENGINEERING

Under Supervision of

Adel Khalil Hassan Khalil Muhammed Abdullah Hassan

Ahmed
Professor Assistant Professor
in Mechanical Power Engineering in Mechanical Power Engineering
Department, Department,
Faculty of Engineering, Faculty of Engineering,
Cairo University Cairo University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2021






PERFORMANCE EVALUATION OF DIRECT AND
INDIRECT ABSORPTION LINEAR FRESNEL
REFLECTORS OPERATING WITH NANOFLUIDS
by
Ali Ashraf Omar Abdelkawi
A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirement for the Degree of
MASTER OF SCIENCE

In

MECHANICAL POWER ENGINEERING

Approved by the Examining Committee:

Prof. Dr. Adel Khalil Hassan Khalil (Thesis Main Advisor)

Faculty of Engineering, Cairo University

Prof. Dr. Ahmed Seif Amin El-Asfoury (Internal Examiner)

Faculty of Engineering, Cairo University

Prof. Dr. Mahmoud Abdelfattah El-Kady (External Examiner)
Faculty of Engineering, Al-Azhar University

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2021






Name: Ali Ashraf Omar Abdelkawi
Date of Birth: 15/12/1994
Nationality: Egyptian
Email: aliashrafomar94@gmail.com
Phone: 01274996231
Address: 198 Ashgar district, 6™ of October city,Giza
Registration Date: 1/10/2018
Awarding Date: /12021
Degree: Master of Science
Department: Mechanical Power Engineering
Supervisors: Prof. Dr. Adel Khalil Hassan Khalil
Dr. Muhammed Abdullah Hassan Ahmed

Examiners: Prof. Dr. Adel Khalil Hassan Khalil (Thesis main advisor)

Prof. Dr. Ahmed Seif Amin El-Asfoury (Internal Examiner)

Prof. Dr. Mahmoud Abdelfattah El-Kady (External Examiner)
Faculty of Engineering, Al-Azhar University

Title of Thesis: Performance evaluation of direct and indirect absorption linear Fresnel
reflectors operating with nanofluids

Keywords:  solar energy, nanofluid, direct absorption, CFD simulations, linear Fresnel
reflector.
Summary:

In this study, the performance of a linear Fresnel reflector (LFR) is analyzed using three
types of nanofluids (Syltherm800-Cu, Therminol-Al2O3, and water-graphite ) as heat
transfer fluids with a range of volume fraction of 0.01% to 6%. A comparison between
pure-fluids and nanofluids is conducted regarding thermal efficiency, exergy efficiency,
pumping power, and heat transfer coefficient. Nanofluids have a consistently positive
impact on the thermal performance of solar collectors which as thermal efficiency
enhancement was 4% and 3.3% for a volume fraction of 6% in the case of Therminol-
AlO3 and Sylthem-Cu ,respectively. Regarding the heat transfer coefficient, a constant
improvement in values was found when using nanofluids, it reached a maximum of 44%
and 35% at a volume fraction of 6% for Therminol Al>O3 and Syltherm-Cu, respectively.
With regards to the direct absorption technology, nanofluids show a marked increase in
optical and thermal performance, compared to the base-fluid.
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