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1. Momentum transfer
2. Capillary diffusion
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Fig 1 A schematic view of the fryer and location of thermocouples in 12 different positions in potatoes and oil

Table 1 Implaced thermocouples in the diffrenet location (oil and potatoes)

thermocouple . thermocouple .
location location
number number
1 (T1) top of the fryer 7 (T7) upper surface of potato number 1
2 (T2) middle of the fryer 8 (T®) center of potato number 1
3 (T3) bottom of the fryer 9 (T9) lower surface of potato number 2
4 (T4) lateral surface of potato number 4 10 (T10) center of potato number 2
5(TS) center of potato number 4 11 (T11) lateral surface of potato number 3
6 (T6) lower surface of potato number 4 12 (T12) center of potato number 3
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Fig 1 Center temperature changes of potatoes in different oils (a) and center temperature changes in different
positions (b) for the ratio of 1:15
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Fig 2 Surface temperature changes (T6) for sunflower, soybean and canola oils (a) and surface temperature changes
of four positions fried at soybean oil (b) for the ratio of 1:15
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Many changes that occur in the frying process were affected by oil type and potato
to oil ratio (frying load) as well as the uniform distribution of oil temperature is
important in different parts of the fryer due to the uniform frying of food.
Therefore, with monitoring the distribution of temperature, oil and miosture in the
product over time, the frying process can be controlled more effectively and
reached a deeper understanding of this complex process. Therefore, the aim of this
study was to investigate the effect of three types of oil (sunflower, soybean and
canola), three types of frying times (1:20, 1:15 and 1:10 kg of potatoes per liter of
oil) and four different positions in the fryer on temperature distribution, the
moisture and oil content in the potato pieces in the four time intervals of 90, 180,
270 and 360 seconds. The statistical analysis of the data showed that frying load
has a significant effect on the loss of moisture and oil absorption, while the potato
position in the fryer has not significant effect. By increasing the frying load, the
amount of oil absorption and the final moisture of potatoes increased. The results
indicated that the temperature of the potato center was not affected by the type of
oil and frying load and the center temperature was estimated about 96-95. Unlike
the center temperature, the surface temperature was affected by the ratio of potato
to oil and increased by increasing the frying load. According to the results of the
present study, to reduce the absorbed oil, the appropriate ratio of potatoes to oil
must be used, while the type of oil and the location of potatoes in the fryer did not
have a significant effect on the amount of absorbed oil.
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