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Solar Energy
Institute: Delft University of Technology (August 2020)
E-STEM Education
Institute: Cornell University (November 2020)
Network Climate Action: Scaling Up Your Impact
Institute: Cornell University (April 2020)
Zero-Energy Design: an approach to make your building sustainable
Institute: Delft University of Technology (May 2020)
Engineering the Future in the Post-COVID Era
Institute: IEEE Iran Section, IEEE Oman Section IEEE UAE Section
(August 2020)
The Smart City Building Blocks and their Synergy with Smart
Villages
Institute: IEEE Iran Section, IEEE Oman Section IEEE UAE Section
(August 2020)
University-Industry Collaboration Opportunities And Research and
Development Opportunities in Crisis
Institute: IEEE Iran Section, IEEE Oman Section IEEE UAE Section
(August 2020)
Energy Economics, Environment, and Policy
Institute: The Asian Development Bank (ADB) (May 2020)
Introduction to Sustainable Development in Asia and the Pacific
Institute: The Asian Development Bank (ADB) (May 2020)
Achieving Sustainable Development Goals on Water and Sanitation
Institute: The Asian Development Bank (ADB) (May 2020)
Private Financing for Infrastructure and Sustainable Growth
Institute: The Asian Development Bank (ADB) (May 2020)
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v Experimental investigating the effect of PCM on solar air heater with
fin
Iranian Conference on Renewable Energy & Distributed Generation
(ICREDG) — (2019)

v" Numerical investigation of water drop movement within a
microchannel under electrowetting phenomenon
JOURNAL: Journal of Mechatronics, Electrical and Computer
Technology- (2016)

v" Droplet actuation by electrowetting phenomenon within microchannel




JOURNAL: World Journal of Economics and Engineering” (WJEE)-
(2015)
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CARRIER, AUTO CAD , REVIT MEP, Navisworks, LOOP CAD , Water
GEMS, PVsyst, PVsol, SAM

SHle caaxi @
ANSYS, ANSYS FLUENT, OPEN FOAM, MATLAB, Adams, Gambit
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Tel : +98 (51) 31703
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Iran Electrical Industry Syndicate

Date of Issue: October 2020

Valid up to: March 2021
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certiricate ofr

Reference to article No.7 of Iranian Electrical Industry
Syndicate (IEIS)’s official statute; herewith, membership of

Arka Energy Soorin Kavian Co.
with registration No: 61357

and membership NO(11-188) is confirmed and the mentioned
company has all the related rights and benefits of membership
in IEIS during the period of membership.
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8/17/2020 DelftX ET3034x Certificate | edX
CERTIFICATE of ACHIEVEMENT
Ar/nr; Smets
o x Professor Photovoltaic Materials and Devices
This is to certify that Faculty of Electrical Engineering, Mathematics and
Computer Science
om i d iza d pa n a h i Delft University of Technology
successfully completed and received a passing grade in
ET3034x: Solar Energy
a course of study offered by DelftX, an online learning initiative of Delft University of
Technology.
m VERIFIED CERTIFICATE VALID CERTIFICATE ID
Issued August 17, 2020 26031e4cd3e0403fa5360856bbbed7as
https://courses.edx.org/certifi /a6031e4cd3e0403fa536( ed7as
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$IEEE ¢IEEE <IEEE

|
ATy ok IRAN SECTION
[=] e OMAN SECTION

Serial: 114165
https:/ /cert.ieee.org.ir/

Certificate of Attendance

This is to certify that
Omid Izadpanahi
has attended the two hour webinar of the IEEE Iran, Oman, and UAE Sections entitled
The Smart City Building Blocks and their Synergy with Smart Villages

on August 25,2020

/ » V¢
(—W‘M/\

Hadi Moradi, Ph.D. Abdullah Al Badi, Ph.D. Fatma Taher, Ph.D. Alireza Fereidunian, Ph.D.

Chair, IEEE Iran Section Chair, IEEE Oman Section Chair, IEEE UAE Section Chair, IEEE Iran Section Young Professionals Committee
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Cornell Aniversity

This is to certify that
omid izadpanahi

has successfully completed

E-STEM Education

25-hour professional development online course
October 19 — November 22, 2020

N N
ccsiossd TheNature (7
E==%?r Conservancy 2
=gi:.l' X B REF L

Instructors S ¢ B M

Marianne E. Krasny, PhD Yue Li, PhD

Yy
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Cornell niversity

This is to certify that
omid izadpanahi

has successfully completed

Network Climate Action: Scaling Up Your Impact
25-hour professional development online course
April 7—May 12, 2020

N
Instructors

- e (B
Marianne E. Krasny Yue Li
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VERIFIED Delft X

CERTIFICATE of ACHIEVEMENT

A

|
0
r(é

Andy van den Dobbelsteen
Full professor of Climate Design & Sustainability

This is to certify that
Delft University of Technology

omid izadpanahi

successfully completed and received a passing grade in

ZEBDO1x: Zero-Energy Design: an approach to
make your building sustainable

a course of study offered by DelftX, an online learning initiative of Delft University of
Technology.

m VERIFIED CERTIFICATE VALID CERTIFICATE ID
Issued May 8, 2020 f57b928e33464fee8a4fb6565e0f6fd6

Y¥
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Issued to:

omid izadpanahi

for completing the course:
Energy Economics, Environment, and Policy

17 May 2020

Tetsushi Sonobe, Dean, ADBI
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Aprui 13, 2006
To Whom It May Concern :
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following courses from Sce1l at this Institute:
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64 Hours

2- SCC 3,4 & 5 (Elementary Semi-Intensive Conversation Course)
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3- SCC 6,7& € (Inter mediate S«vii-Intensive Conver sution Courss)
96 Hours
4- SCC9,10& 11 (Upper Inter mediate Semi-latensive Conversation Cour s

96 Hours
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otherwise.
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Experimental investigating the effect of PCM on
solar air heater with fin

Omid Izadpanahi
Depa Mechanical Eng
Egbal Lakoori 1 of Higher Eds
Mashhad, Iran
omid.izadpanaki(@eghal.ac.ir

Seyyed Amir Hossien Tahsildar Telrani
Dep of Mechanical Exg 3
Ferdowss University of Ma.dlhnd
Maskhad, iran
Amir_tehrani 195%ayakoo.com

Dw. Ali Kianifar
Department of Mechanical Engineering
Ferdowsi Umiversity of Maskhad
Maskhad, fran
a-kiarif@uem.aeir

Abstracr'— In this study, @ solar air heater witk PCM ssorage

fer coefficient b adsorbent and air, metheds such as

system has boen investigated in the Kashmar in the Razavi K
Provisce of Iran. The ambienr temperature, Ikoupu mpannw
were masiwved and the sun rodiarion was cal

ey uwt""aud;(km)lonmu.m
performance of solar air heater was measured by the first
Law of thermodynamics amd energy efficiency. By comparing the
results for all flow rases, ir was found that, as the flow rate ncreasss,
rhe owspur resperature decreases, bat the officloncy of the solar aiv
heaser increases. Also, by comparing the performance of current
solar alr heater with the numerical saudy (without a fin and witkout @
Power siwage systew) it was shown thar the efficiency wes enhanced
with PCM and fin tangibly.

Keywords— Solar alr hewter; PCM; Solar energy; Energy
Storieg

I INTRODUCTION
The encrgy mmxﬂdtplnmmnof;lohalwnung

have forced h to find an al to overcome
these problems. Renewable energy 5 a very good solunm that
reduces carbon dioxsd by

cfﬁctTksmucmndcmduam:of!h:mrwablcmg
sources, and the proper development of this energy can help to
solve the energy crisis in the world. In solar asr heaters, the
cnergy of the sum is absorbed and collected by 2 flat absorber
plate, and then this energy is transmitted by the operating fluid
(air) to the desired location. Due to the nature of solar encrgy
and limited access throughout the day, the concept of energy

storage is a great ¥ A lot of b has been done
honmpvv:pafonmtce mrmsccfﬁcmyandenngy!u:@e
in solar air b perfi of solar air
heaters  deperxds on Ihc ials, shape, di 2 and

structure of the collectors. Performance improvement is
achseved through the use of different materials, dafferent shapes
and different ds > andd layouts. To impr the heat

978.1.72814721.5/19/531.00 ©2019 [EEE

fin installation, linceshapi bsorbent plate and other makeup
can be used [1-4]. In order to maximize the benefits of solar
encrgy, the effective transfer of heat between the adsorbent and
the fluid is desired. \'mﬁcmafﬁ-ndzeﬂ'm;nf
solar air h 1 length and wadth,
absorbent plate type, ghscom wind speed, and so on.
Increasing the surface of the adsorbent plate oc increasing the
heat transfer region increases the heat transfer to the passing
-r.mothamds.nmlh:mm&wmﬂw
collector, which i the power ded for
thcmrﬁwwpumplnpmﬂmughlbccolkdot[‘-s] Gupta
and Kaushik [9] examined vanous qpa of muﬂmss on
absorbent  plates and  sh ic
mh:lﬁmx}ddwphkndw«bmgmﬁcc Akpmnr
and Cook [10] studsed a new solar panel solar air heater
experimentally with an unobstructed barrier. They calculated
the energy efficiency and exergy and compared cach other. The
energy cfficiency ranged between 20% «82% and the exergy
efficiency between 8329 «44%. Alvarez ot al. [11] According
to thewr own study, a flat solar beater was modeled flatly in a
new way of hydrodynamsc. Bayraka et al. [12] analyzed energy
and exergy amlymsofasohrmhnﬁamvnrmsbltndmg
They jered several different arrangements
for how the fins were placed. The highest efficiency for the
zigzag fin has been achieved. Ho CD et al. [13] examined the
increase in efficiency for 2 multierow flat pancl solar air heater
under foreign rwcyv:hns.'ﬂl:) conclndc:dlhawnh o ftisrow
and seval, higher efficiency can be
achieved, and with increased mass flow rates, the efficiency
can be further increased. Omojaro and Aldabbagh [14], the
efficiency of the test reported the efficiency of the twosrow air
conditioner more than a single row air condstsoner. The wsing
of changed phase materials is Jess for energy .
Esen and Ayhan [15] conducted a parametric study Tt
investigate the effect of different thermal amd geometric
parameters and different diffusion materials on the amount of
solar thermal storage. Enibe [16] measured a flat collector with

¥
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Numerical Investigation of Water Drop Movement within a Microchannel

under Electrowetting Phenomenon

Omid Izadpanahi'#, Mohammad Passandideh-fard® and Ghazale Jian Abed'

'Department of Mechanical Engincering, Eqbal Lahoori Institute of Higher Education, Mashhad, Iran
*Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
Phone Number: +98-935-3832853
*Corresponding Author's E-mail: omid.izadpanahi@egbal.ac.ir

Abstract

electrowetting phenomenon. Electrowetting, by applying boundary (line) stress and macroscopic

variation in contact angle of surface, operates according to an electric field in order to manipulate
small volumes of liquids. Applied electrostatic field makes the conducting drop to move in the direction
of the field. Electrowetting phenomenon simulation has been done by application of OpenFoam software
in Linux operating system and interFoam solver, by using the method of the volume of fluid (VOF).
Numerical modeling has been compared with experimental results has been confirmed, and then has
been investigated through three dimensional modeling of the movement of fluid drop in microchannels
under electrowetting phenomenon with channel’s different heights. An increase in microchannel height
at fixed volume of water drop causes the velocity of drop to increase. The movement of the drops under
the electrowetting phenomenon stimulation in climbing up the inclined plane in microchannels has been
investigated through variable angle toward the horizon. Increasing microchannels angle with the horizon
surface decrease the drop ascending velocity.

F I Yhe present study investigates the movement of water drop within a microchannel under

Keywords: Electrowetting, OpenFoam, Microchannel height, Inclined plane.

1. Introduction

Yo
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World Journal of Economics and Engineering
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vol. 3. No. 5, March, 2016, 1-11 ISSN: 2391- 5714

Droplet Actuation by
Electrowetting within a microchannel

Omid Izadpanahi /, Masoud Hajian”, Mohammad Passandideh-fard”

Abstract

The present study investigates the movement of water drop within a
microchannel under electrowetting phenomenon. Electrowetting, by
applying boundary (line) stress and the macroscopic variation in the
contact angle of the surface, operates according to an electric field in
order to manipulate small volumes of liquids. Applied electrostatic field
makes the conducting drop to move in the direction of the field.
Electrowetting phenomenon simulation has been done by application of
OpenFoam software in Linux operating system and interFoam solver,
by using the method of the volume of fluid (VOF). Numerical modeling
has been compared with experimental results has been confirmed, and
then has been investigated through three dimensional modeling of the
movement of fluid drop in microchannels under -electrowetting
phenomenon with channel's different heights effect of temperature
variation. An increase in microchannel height at fixed volume of water
drop causes the velocity of drop to increase. An increase in the water
temperature and in parallel with that reduction in viscosity and surface
tension, the velocity of water drop increases as well.

Keywords: Electrowetting, OpenFoam, Microchannel height, Temperature
Introduction
Electrowetting phenomenon operates according to electrocapillarity which was first
introduced by French scientist. the noble prize winner, Gabriel Lippmann. Accordingly. the

Y
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To whom it may concem.

Re: Custom Clearance for Birjand University, Formula Hybrid team

The Thayer School of Engineering at Dartmouth College has invited the Birjand University
Formula Hybrid team to participate in its 2010 Formula Hybrid International Competition
Formula Hybrid will be held May 3-6, 2010 at the New Hampshire Motor Speedway in Loudon,
New Hampshire, USA. The team members are expected to enter the United States a few days
before the competition. The students will ship their vehicle project; a small single seat, Formula-
style race car. Once the vehicle project has cleared customs it is to be shipped to the event site,
per the Birjand University instructions, where it will remain for the competition.

Throughout their four (4) days at our facilities, the Birjand University Formula Hybrid team will
be entitled to full logistics and technical support from our staff, Furthermore, the students will be
able to have their technology tested by professionals in the car industry

The cost of attending this student competition, including transportation, hotel
accommodations and related expenses, is entirely the responsibility of the team.

We request that you give appropriate consideration to the U.S. Customs approval process for the
Birjand University shipment in order for them to participate in the Formula Hybrid International
Competition.

i you need further information please feel free to contact Director, Doug Fraser or Deputy
Director, Wynne Washburn by phone: 603-646-6580. fax 603-646-0151, or e-mail:
wynne@formula-hybrid.org

We look forward to hosting the Birjand University racing feam in May 2010 as they hone their
skills in creating cleancr. quicter and more efficient vehicles

Best Regards,

Douglas A. Fraser

Director Formula Hybrid Project

www formula-hybrid.c

Email: Dougl i Dartmouth.edu
Phone: (603) 646-3522 Fax: (603) 646-0151

Thayer Sehool of Engineering at Dert
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