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Abstract : Heat transfer characteristics of ionic liquid solution as cold fluid in plate heat exchanger with dimple plate
geometry was studied. The ionic liquid solution used in this study was 1-butyl-3-methylimidazolium bromide in water. The
present experimental study is to understand the heat transfer behavior of different 1-butyl-3-methylimidazolium bromide
concentrations (0.1 and 0.2% w/w) in water. In addition, the heat transfer activity of ionanofluid as cold fluid was investigated.
The ionanofluid was prepared by dispersing 0.3% w/w Al2O3 in the ionic liquid solution as base fluid. Experiments were also
conducted to determine thermophysical properties of ionanofluid. The empirical correlations as a function of temperature were
developed to predict the thermophysical properties. Finally, the heat transfer performance of ionic liquid solution, ionanofluid,
nanofluid and water were compared. The impact of hot fluid’s (water) Reynolds number on overall heat transfer coefficient and
Nusselt number of cold fluids were analyzed. The nanofluid and ionanofluid were found to possess better heat transfer
behavior than water and ionic liquid solution. Heat transfer augmentation was observed for ionanofluid when compared with
the base fluid (0.1% w/w ionic liquid solution).
Keywords : ionic liquid, nanofluid, ionanofluid, dimple plate heat exchanger, Nusselt number, overall heat transfer coefficient
Conference Title : ICFMHTT 2020 : International Conference on Fluid Mechanics, Heat Transfer and Thermodynamics
Conference Location : Toronto, Canada
Conference Dates : June 18-19, 2020

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:14, No:06, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

4,
 N

o:
06

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

19
31

9.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(06) 2020 1

https://publications.waset.org/abstracts/119319.pdf

