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Table 2 Thermal conductivity and heat
convection coefficient of hamburger

hy (Wm’K)  k,, (W/mK) Temperature (°C)
95.93 0.407 170
140.09 0.418 180
155.32 0.481 190

Table 3 Parameter estimates from Arrhenius
model describing the influence of temperature
on thermal conductivity and heat convection
coefficient of hamburger

R’ E, Ay Variable
0.85 14740  21.77 Ky
0.91 41252 7275332 h,,
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Table 1Thermophysical properties of
hamburger and oil

Hamburger  Oil Item

0.11 0.24 Length (m)

0.007 0.043 Height (m)

0.39 0.169 Thermal conductivity

(W/mK)

3520 1670 Specific Heat (J/kgK)
1081 900 Density (kg/m°)
1E+9 0.04 Viscosity (Pa.s)
293 443 Initial temperature (K)
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Fig 2 Model validation for center temperature of

hamburger during heating at 170°C
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Heat Transfer Modeling of Hamburger during Deep Frying
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One of the baking processes that carried out by dipping the food in hot oil or fat is deep frying, and the
heat transfer phenomenon is an inseparable part of it. In this study, in order to investigate the
temperature changes in different parts of hamburger and oil, a heat transfer model was developed
inCOMSOL software. To validatethe model, the hamburger was fried in a laboratory fryer for 300
seconds at 170°C and its center and surface temperatures were determined by placing the
thermocouple (K type) in these areas and recorded by the data logger. The high correlation between
predicted and measured temperature profiles showed that the developed model could well predict the
temperature changes at each point of the hamburger. Also, after determining the heat conduction and
heat transfer coefficients, the Arrhenius modelcould well describe the effect of temperature on these
characteristics. The temperature profile of different parts of the hamburger showed that due to the
reduce convection effect in the upper parts, the temperature of this part was lower than other points,
which results in a lack of uniformity in baking, and it can be remedied by creatingforced convection or
quicker return of the burger.

Keywords: Hamburger, Modeling, Heat transfer, Thermal conductivity
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