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Highlights
Magnetic field effects on the thermal entrance region heat transfer are studied.

Verification is performed by applying TEM, DLS, Zeta potential and VSM.

The Nusselt number is enhanced using a ferrofluid instead of pure water by 10%.

Constant and alternative magnetic fields with four different Patterns are studied.

The effect of magnetic field frequency of 10, 100 and 1000 Hz is investigated.

Abstract

a b c a

a a

Access through your institution

Outline Get Access Share Export

https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0167732219333720&orderBeanReset=true
https://www.sciencedirect.com/science/journal/01677322
https://www.sciencedirect.com/science/journal/01677322/299/supp/C
https://doi.org/10.1016/j.molliq.2019.112206
https://www.sciencedirect.com/
https://www.sciencedirect.com/customer/institutionchoice?targetURL=%2Fscience%2Farticle%2Fpii%2FS0167732219333720


8/31/2020 Experimental characterization of magnetic field effects on heat transfer coefficient and pressure drop for a ferrofluid flow in a circular tube…

https://www.sciencedirect.com/science/article/abs/pii/S0167732219333720?via%3Dihub#! 2/3

Previous Next 

In this paper, an experimental study is performed to characterize the effect of constant and
alternative magnetic fields on pressure drop and heat transfer coefficient for a ferrofluid in
laminar flow in a circular straight tube. The ferrofluid considered in this study is prepared using
Fe O  nanoparticles. The verification of the size of nanoparticles is accomplished using TEM
images and DLS distribution. A two-step preparation method is used to produce a ferrofluid with
0.5 and 1 wt%. The ferrofluid is stabilized using a surfactant and ultrasonic waves. The Zeta
potential is employed to evaluate the stability of the ferrofluid, and the VSM to check its
magnetization property. An uncertainty analysis is also performed where a maximum uncertainty
of 1.8% is obtained. Experimental results are first compared with those of Shah and London
equation for pure water as the working fluid. The Nusselt (Nu) number is enhanced using a
ferrofluid instead of pure water for various Reynolds (Re) numbers. Next, two constant and
alternative magnetic fields of 770 and 1300 G with four different Patterns are applied. The Nu
number is improved by using a constant magnetic field. It is found that the Nu number is
enhanced by 11.85 and 14.8% by using an alternative magnetic field with a frequency of 10 and
100 Hz, respectively. Further increase in the frequency (above 100 Hz up to 1000) does not lead to
a positive outcome.

Keywords

Ferrofluid; Heat transfer; Flow; Constant magnetic field; Alternative magnetic field

Recommended articles Citing articles (3)

View full text

© 2019 Elsevier B.V. All rights reserved.

About ScienceDirect

Remote access

Shopping cart

Advertise

3 4

https://www.sciencedirect.com/science/article/pii/S0167732219345581
https://www.sciencedirect.com/science/article/pii/S016773221934200X
https://www.sciencedirect.com/science/article/pii/S0167732219333720
https://www.elsevier.com/
https://www.elsevier.com/solutions/sciencedirect
https://www.sciencedirect.com/customer/authenticate/manra
https://sd-cart.elsevier.com/?
http://elsmediakits.com/


8/31/2020 Experimental characterization of magnetic field effects on heat transfer coefficient and pressure drop for a ferrofluid flow in a circular tube…

https://www.sciencedirect.com/science/article/abs/pii/S0167732219333720?via%3Dihub#! 3/3

Advertise

Contact and support

Terms and conditions

Privacy policy

We use cookies to help provide and enhance our service and tailor content and ads. By continuing you agree to the use of cookies.
Copyright © 2020 Elsevier B.V. or its licensors or contributors. ScienceDirect ® is a registered trademark of Elsevier B.V.
ScienceDirect ® is a registered trademark of Elsevier B.V.

http://elsmediakits.com/
https://service.elsevier.com/app/contact/supporthub/sciencedirect/
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions
https://www.elsevier.com/legal/privacy-policy
https://www.sciencedirect.com/legal/use-of-cookies
https://www.relx.com/

