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Fig. 1 Schematic diagram of theexperimental setup:a) Overview, and b)Interior view of the container.
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Fig. 2 An example of the frames used: a) spherical with three different diameters, and b) cylindrical.
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Fig. 4 Induction voltage changes with time for different excess temperatures

8



-
1
Vims = /; v dt
0

15 15:

)
1Q Vims )
5

120 T

100
= 801
£
o 601
g
> 40

20 |

0 ‘ ‘ ‘
0 20 40 60 80

AT=Tw-Tsat ['C]
Lvegwd éEwoordowWE Awedy 3wCCacEt

Fig. 5 Voltage change with excess temperature

94 830 2014
) 6 ( . 6

e

5



Vpp [mV]

39

38 4
37 4
36 1
35 +
34 4
33 +
32 4
31 4
30

29

DA

Cube

Cubic R Sphere  Cylinder H Cylinder V
Frame shape

(@)

5 6 7 8
Frame diameter [cm]

()

Cewedv Aweo

4 6 8 10 12 14
Height [cm]

(b)

Coil turn

(d)

6y %ypd@Bo, 0 Cwamlvhw~

Fig. 6 Influence of different parameters on induction voltage

10

uC8WE



h/H=05 . H/L=2 W/L=L

AT {E ¢v 03 . 500686wdAv CAwvuz

Table 3 Grid independency test
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Fig. 7 Liquid surface profiles due to boilingatDT =20 C:
a) Experimental study, and b) Numerical modeling
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Energy Harvesting from Pool Boiling by Electromagnetic induction:

Experimental Study and Numerical Smulation

Rasool Maroofiazar®, Maziar Fahimi Farzam

Faculty of Engineering, University of Maragheh, Maragheh, Iran.

ABSTRACT

In this study, a method has been proposed for energy harvesting from waste heat. In the proposed system, a magnet
was floated on the liquid in the coiled container and the system was placed on the heat source. By pool boiling of
the liquid and according tothe Faraday's law of induction, voltage was induced in the coil by movement of the
magnet inside the vessel. Excess temperature, dimensions of the container, liquid height in the container and the
frame shape and diameter have been selected as effectiaegmeters. Effect of these parameters on peato-peak
voltage and root mean square voltage have been investigated experimentally. Obtained results showed that the
maximum energy was harvested at higher values of excess temperature, liquid height, coil tammd frame diameter
with spherical frame shape. Highest measured parameters were 532 mV and 95.65 mV M and Vims,
respectively. In the second part of this study, the humerical method is used to simulate and analyze the proposed
system. Effect ofvarious parameters on interface characteristics has been investigated. The results showed that
the trend of changes in the interface parameters, including its pressure and height, were consistent with
experimental data. Therefore, this method can be usedtdesign and predict the performance of the energy
harvester.

KEYWORDS

Energy harvesting, Experimental investigation, Numerical modeling, Pool boiling,
Electromagnetic.
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