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Abstract

The paper discusses the numerical investigation involving forced convective heat transfer (HT) in the laminar flow regime is

carried out for nanofluid (NF) and hybrid nanofluid (HNF) in a microtube and wavy microchannel. Water-based Al2O3 nanofluid

and water-based Al2O3-Ag hybrid nanofluid is studied for this purpose. Reynolds Number (Re), temperature, volume fraction,

and nanoparticle (NP) size are varied for the analysis at a constant heat transfer rate. Numerical results characterizing the

performances of nanofluid and hybrid nanofluid are presented in terms of the local heat transfer coefficient. It is found that

with the increase in Reynolds number, volume fraction and temperature, local heat transfer coefficient is increased. Comparison

of nanofluid and hybrid nanofluid reveals superior heat transfer property of the later. However, microtube exhibits better heat

transfer coefficient than the wavy channel at constant heat flux, length and area.

Hosted file

Singh et al.doc available at https://authorea.com/users/317547/articles/447612-augmentation-

of-heat-transfer-in-a-microtube-and-a-wavy-microchannel-using-hybrid-nanofluid-a-

numerical-investigation

1

https://authorea.com/users/317547/articles/447612-augmentation-of-heat-transfer-in-a-microtube-and-a-wavy-microchannel-using-hybrid-nanofluid-a-numerical-investigation
https://authorea.com/users/317547/articles/447612-augmentation-of-heat-transfer-in-a-microtube-and-a-wavy-microchannel-using-hybrid-nanofluid-a-numerical-investigation
https://authorea.com/users/317547/articles/447612-augmentation-of-heat-transfer-in-a-microtube-and-a-wavy-microchannel-using-hybrid-nanofluid-a-numerical-investigation


P
os
te
d
on

A
u
th
or
ea

6
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
87
91
77
.7
86
61
31
5
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

2



P
os
te
d
on

A
u
th
or
ea

6
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
87
91
77
.7
86
61
31
5
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

3



P
os
te
d
on

A
u
th
or
ea

6
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
87
91
77
.7
86
61
31
5
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

4



P
os
te
d
on

A
u
th
or
ea

6
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
87
91
77
.7
86
61
31
5
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

5



P
os
te
d
on

A
u
th
or
ea

6
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
87
91
77
.7
86
61
31
5
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

6



P
os
te
d
on

A
u
th
or
ea

6
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
87
91
77
.7
86
61
31
5
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

7



P
os
te
d
on

A
u
th
or
ea

6
M
ay

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
87
91
77
.7
86
61
31
5
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

8


