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Experimental investigating the effect of PCM on
solar air heater with fin
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Abstracr'— In this study, @ solar air heater witk PCM ssorage
system has boen ievestigated in the Kashmar in the Razavi K

cmf«oocfﬁncﬁ‘ dsorbent and air, metheds such as

Provisce of Iran. The ambienr texperature, rh:o-qm mmunw
were massaved and the sun radlarion was cal

ey nwc""onqunwjlawnmu.m
performance of solar alr heater was measured by the first
Law of thermodynamics amd energy efficiency. By comparing the
resslts fov all flow raves, ir was found that, as the flow rate increases,
rhe osspur femperatore decreases, but the officioncy of the solar air
Beaser increases. Also, by comparing the performance of current
solar alr heater with the numerical saudy (without a fin and without @
power siwage systew) it was shown thar the efficiency was enhanced
with PCM and fin angibly.

Keywords— Solar air heater; PCM; Solor energy: Energy
Storiug

I INTRODUCTION
The energy crisis and the phenomenon of global warming
have forced h to find an al ve way to overcome
these problems. Rcmnbl:mtp sa\'avgoodsolnnmﬂm

reduces carbon dioxd by
cf&tﬁmnmn&mdnmoflkmmlcenﬂg
sources, and the proper development of this energy can help to
solve the energy crisis in the world. In solar asr heaters, the
energy of the sum is absorbed and collected by 2 flat absorber
plate, and then this energy s 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
Wuamlm A lot of rescarch has been done
to improve perfc efficsency and encrgy storage
in solar air b The th 1 perfi of solar aw
heaters depends on the materials, shape, dimensions and
structure of the collectors. Performance improvement is
achseved through the use of different materials, different shapes
and different ds sons and layouts. To impr the heat

978:1.72814721.5/19/531.00 ©2019 IEEE

fin installati hapil bsorbent plate and other makeup
mbcumd[l-l] In order to maximize the benefits of solar
encrgy, the effective transfer of heat between the adsorbent and
the fluid is desired. \'mﬁcm:fﬁcldlccﬂ'my of
solar air h 1 length and width,
ahnbcmplmt)pc.ghsscnm 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
ar, in other words, it increases the pressure drop in the
collector, which increases the power consumption needed for
the air flow pump to pass through the collector [5-8]. Gupta
and Kaushik N]exmmdwmslypsofm@nﬂson
ahsorbent  plates and  sh that
mdmelﬁm&)o(duph:adsmbmgmfﬁcc Akymﬂr
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 aﬂmsof:sohtwheﬂumwnmublcndmg
adered several different arrangements
for how the ﬁmwmphncdmhxgkﬂemclmvbrﬂu
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 ru’yclm&'l'he) concluded that with multiscow
and seval, higher efficeency 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 15 Jess for energy .
Es:nndAyim[lS]oondm:dnpmm&yw
investigate the cffect of different thermal and geometric
parameters and different diffusion matersals on the amount of
solar thermal storage. Enibe [ 16] measured a flat collector with

Yy
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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 Engineering, 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

Y¢
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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
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December3, 2010
To whom it may concern:

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 L mldm\
New Hampshire, USA. The team members are expected to enter the United States a few
before the competition. The students will ship their vehicle project: a small single seat, | Sormula-
style race car. Once the vehicle project has cleared customs it is to be shipped to the event sitc.
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 thi
a

tudent competition, including transportation, hotel
commodations 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.

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

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

Douglas A. Fraser

Director Formula Hybrid Project
fc hwbrid.c
Fraser Dartmouth.edu
603) 646-0151

Email: Dougla
Phone: (603) 646-3522

Thayer Sehool of Cngineering at Dr

Hanover, N
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