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attractions such as Jaipur —pink city, Taj Mahal, Himalaya’s range of mountalns are within 500 km from Delhi. A guided tour can be facilitated by
a professional tour operated on demand. The tour logistics and economics will be the responsibility of travel agencies.

©)

PAPER SUBMISSION GUIDELINES

We invite authors to submit their original papers that have not been published or submitted for publication elsewhere.
Authors should submit their papers online through EasyChair confcrence management system. Unregistered authors
should first create an account on EasyChair to log on. Detailed usage instructions on EasyChair can be found at
https://easychair.org/overview,

Author can submit a format free paper for review, A paper should include

i. Title of the paper, authors, affiliations and email id

ii. Abstract of about 150-200 words

ill. Introduction — defining the paper topic, application and relevant literature review.

iv. Body of the paper — analysis, mathematical model, numerical methods, cxperimental details
v. Results and discussion

vi. Conclusion

vil. Acknowledgement etc. — if applicable

vili. Notations HEAD
. .y Dept. of Mechanical Engg.
cferences Vidyavardhini’s College of
htips:/feasychair.org/cfp/INCOME-2021 Eng\)neoﬂnq b i
o, 146~ = 14

1-”—,,,...-.*,.-7_..._-,~-,_ - .
B e —— T ———

e e ——————— s e -


admin
104_Evacuated Tube Solar Collector Performance with Combined Effect of Triple Integrated Helix, Thermal Energy Storage 


i .,/, / ,,,//. y 0 \\s.?i,/,, ..\s;:/./,, \:,_7/., o.\..i///w v\\:.?. ‘,\,.\:_,m. 7 o m\\\ /A ,\} % WQ. ,:..‘ : S Sz
Zoe 1202 JW0NI A1e38193§ Burzruebag S
S\, " i
S [burg "y °q ‘yoid

‘snn
IY[aq Moy ‘ASojouyoay, jo A1s1oaTup Seyqng Ife3oN S5+
‘Surresurduy TeorueyodIy Jo jusuwrjredaqg n_..m.mmm
. nEEEY
LEBEC
Aq paziue3io " §5i%
Ao
s asd
1207 ‘92 - §7 1quaA0N “T07 FINODNI e S
auisua uonudl Nreds uoneso| uonusl ajqeUea Yitm patuediuodde 2
o1jes1 uoIssaidwios ajqeLIBA JapUN JuaWwaduelu adueuLIojiad [anf seSolq passarduwo?) A =
papn Jaded ayy Sunjussaid 103

LIeYpney) yeuueSe[ ysisy 1q - -

0} pPapIeme ST 3}ed131ad ST [, (i

‘s
e
\.\..-,Il.
'y,
e Mz
S o
3 u \\: N
N2
.,/ € -
Rss
ULIooUIoUy [eSTUeO9N IS
® L] [} N\
- - ..|
v W\
uo
N
wlim Yol
= ~
DUIJUO)) [eUOTJeWIdJU]
® Ny,
/.
po e
1, A7 \\ Ty \il/7 \ 7 \\ // W\, Wi/ Wil L 7 KAy \\\
v U//. 2 /M/ \\H‘ % 2 UJ/,“ . .I,///. Lo . R ,\\\\ N \\\\ h,/ S 34 /i /]
IR = Sl ot Gl hay = = ~ = s e St A
S ZTHNS TN Tt NS S WS TS SRS S e s
1 \ ¢ y \, ’ ~ AORY S IR S g -~ 3 N Nty ~
\_::_,// \\\_. W\ \\: N IR \::/// 2N \\.\l WS \\\;,,. \.,:.._,.‘.. Ry RN



Evacuated Tube Solar Collector 1

criormance with Combined

Effect of Triple Integrated Helix and Thermal Encrgy Storage

Vinay D. Patel', /\Hllmg Churi?, Shrcedhar Davane’, Ashwin Dhangar’,
Aashirwad Panl?, Ashish J. Chaudhari’

Faculty!, Student?, Vidyavardhini's College of Engincering and Techrology
Department of Mcchanical Engincering,
Vasai (West), Dist: Palghar, Pin: 401202, Maharashtra, INDIA.
Email: vinay.patel@vcet.edu.in

Abstract. Evacuated Tube Solar Collectors (ETSC) are increasingly in use worldwide
because of their high thermal cfficiency and high working temperature. Being a passive

system, its usage in rural arcas arc increasing. So, in order to improve the performance

of ETSC, the heat pipe evacuated tube solar collector being utilized for experimenta-
tion. The insulated reservoir tank accommodating the manifold is provided with twisted
tape and outside of manifold is completely filled with phase change material. Addition-
ally, the parabolic reflectors are added to improve absorption of incident radiation on
the cvacuated tubce over 360 degree. The experimentation will be performed with dif-
ferent flow rates 0.3,0.5, 1 and 2 LPM of water. The performance with twisted tape
shows improvement in temperature risc by 10°C in respect to normal ETSC. Due to
addition of reflector, the performance could be further improved showing efficiency
24.5% at 2 LPM. The improvement in the efficiency could be quantified and plotted.
Phasc change material plays crucial role owing to which the fall in temperature in post
noon session is in range of 5-8 degree only.

Keywords: Evacuated tube solar collector, parsbolic reflector, solar water
heater, twist tape, phase change material.

1 Introduction

A solar water heater which acts as an slternate and rencwable energy source for wa-
ter heating application. Evacuated tube solar water heating system is one of the most
proven and effective method of solar thermal energy collection systems. The main con-
structional feature of ETSC is the heat pipe. The matcrial used for heat pipc is a copper,
owing lo its better thermo-physical properties. The function of ETSC coasist of absorb-
ing the incident rays falling on the cvacuated tube and heating of the primary working
fluid in cvacuated tube. This heated fluid mises against gravity and reach the transmis-
sion zone to distribute the heat to the secondary fluid. In order to increase the rate of
heat transmission from primary working fluid to the secondary working fluid, the heat
pipc has a bulb like protruded part which is highly sensitive to rapid change in lcmper-
atures. In order to achicve maximum heat transfer diffcrent techniques were adopted by
rescarchiers. Thianpong et al. explains the procedure of inserting twisted tape as a swit].
g flow generation for more heat transfer enhancement and obtained §6.7%, heat trans-
for with respect to plain tube [1]. Chai ctol. performed experiments on ETSC with inner
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Abstract

Evacuated Tube Solar Collectors (ETSC) are
increasingly in use worldwide because of their high
thermal efficiency and high working temperature.
Being a passive system, its usage in rural areas is

increasing. So, in order to improve the performance
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