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US Research Nanomaterials, Inc.

. Iron Oxide Nanopowder (Fe304, high purity, 99.5+%, 20-30 nm)
Stock #: US3220 , CAS#: 1317-61-9, Net Weight: 2.5 g
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Abstract

The subject of efficiency of heat exchangers has been taken into a specific concern by
resarchers. In the past in order to increase the heat transfer used to be techniques like adopting
fins or creating vortex generator on the flow pass and change of the geometry of the heat
exchanger. But today there needs to be an improvement to the heat transfer. Therefore
researchers are trying new techniques to increase efficiency of heat exchangers. Using
nanofluids instead of wich is used in heat exchangers is one of the most widely used methods.
In this experimental research we study heat transfer in force convection mode for iron oxcid
as a nanoferrofluid in a U-shape copper pipe under the effect of magnetic field; the surface
of the pipe is heated by an electrical heater and the constant heat-flux boundry condition is
applied. Iron-oxcid nanofluid has been studied in 0.2% & 0.4% volume fraction, in Reynolds
number limit 260-930. Also tests have been done in 2 different curve radiuses which allows
us to compare the two modes with different Dean Number in same Re.No, also pressure drop
in both modes. The results show a remarkable increase of heat transfer when 0.4% volume
nanofluid under the effect of an alternating magnetic field is used, in this mode Nusselt
number increased about 23% compared to the mode when water is used. But considering
pressure drop for each pipes it was revealed that pressure drop was more when Reynolds
number is the same and small curve radius pipe is used. Therefore after introducing a general
efficiency for the system, it was observed that for the pipe with a larger curve radius and
0.4% volume nanofluid under the effect of alternating magnetic field which resulted in

general efficiency of 1.12 that is considered as maximum efficiency in all modes.

Finally after investigating all modes it was revealed that only in few modes the general
efficiency of system is higher than 1; so for designing the heat exchangers in shape of curve
pipes, applying magnetic fields will cause hydrodynamical problems to the system and leads
to a high increase of pressure drop. But heat efficiency will increase by applying magnetic

field, increase of nanofluid volume fraction & increase of Dean Number.

Key words: nanoferrofluid, constant heat flux, magnetic field, Dean Number, general
efficiency



Shahrood Univercity of Technology
Faculty of Mechanical and Mechatronics Engineering

M.Sc. Thesis in Energy Conversion Engineering

Exprimental investigation of nanofluid heat transfer in U-Bend pipe

under the effect of magnetic field

By: Milad Kelidari

Supervisor:

Dr Ali Jabbari Moghaddam

September 2018



