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Fig 1 Power source for lower plate (A), power soruce for upper plate (B), the shape of lower plate (C) and the
baking device designed by the researchers (D).
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Fig 2 Temperature changes as a function of time at different thickness (1.5 and 3 cm).
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Fig 3 Moisture changes as a function of time at different temperatures (150, 180 & 210 °C).
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Figd Color changes of bread as a function of time at different temperatures (150, 180 & 210 °C).
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Table 1. Percentage of Impose Power, upward and downward.

Time Upward (W) Upward (W)
(Min) “pI1 P12 PI3 P14 PI5 P21 P22 P23 P24 P25 P26 P27 P28
1 30 30 30 30 30 80 80 20 20 40 20 20 40
2 30 30 30 30 30 80 80 20 20 40 20 20 40
3 30 30 30 30 30 80 80 20 20 40 20 20 40
4 30 30 30 30 30 80 60 40 20 40 20 20 40
5 30 30 30 30 30 80 60 40 40 40 20 40 40
6 100 80 60 60 80 80 60 60 40 80 60 40 80
7 100 80 70 70 80 80 40 60 40 80 60 40 80
8 100 80 70 80 80 80 40 80 80 80 60 70 80
9 100 100 100 100 100 80 40 80 80 80 80 80 80
10 100 100 100 100 100 80 20 80 80 80 80 80 80
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Fig 5 Temperature (a), and moisture changes (b) as function of time at different electric powers
(0, 30 and 60 watt).
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Fig 6 Color changes as a function of time at different electric powers (0, 30 and 60 watt).
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Fig 7 Champer temperature (a), and champer moisture changes (b) as a function of time at different heights
(2,4 and 8 cm).
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Fig 8 Color changesas a function of time at different at different heights (2, 4 and 8 cm).
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Table 3 The different baking time and baking
temperature in the baker machine.

Sample Baking time Baking
Number (min) temperature (°C)
1 6 150
2 6 160
3 6 180
4 5.5 170
5 6 170
6 6.5 170
control control control
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Fig 9 Organoleptic results from the baked bread at different conditions.
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Fig 12 Organoleptic results from the baked bread at different conditions.
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Table 4 Comparison of textural attributes of flatbread at different heating algorithm.

Sample Hardness Cohesiveness (- Gumminess Chewiness  Resilenece (- Springiness
) ) ) ) ) (mm)
C 31.11 0.82 25.57 25.58 0.41 1.0
P11 32.26 0.81 26.15 26.14 0.41 1.0
P12 65.80 0.80 53.17 53.13 0.41 1.0
P13 35.35 0.82 29.26 29.23 0.39 1.0
P14 134.05 0.72 97.01 97.09 0.31 1.0
P15 51.03 0.79 40.72 40.72 0.40 1.0
P21 39.00 0.84 32.69 30.89 0.46 1.0
P22 31.43 0.82 25.93 24.41 0.41 0.94
P23 75.32 0.79 59.67 56.26 0.39 0.94
P24 37.72 0.90 33.97 32.00 0.46 0.94
P25 63.61 0.82 52.51 48.65 0.42 0.94
P26 60.75 0.82 49.83 46.46 0.39 0.94
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In this research design and manufacture of home baking machine with baking process
control is followed. Therefore, the machine is designed and manufactured with the
ability to produce an Iranian flatbread at each baking stage. By choosing the heat flux
pattern and different thicknesses of the bed and the height of the baking chamber, the
temperature and mass distribution in the three areas of the baking bed, bread and
baking chamber is obtained. Image processing, texture analysis and sensory tests are
used for evaluating of baked bread under different conditions. Geometrical
conditions, boundary conditions and patterns of heat flux are the main factors that
influence the baking process and quality of bread. The results showed that bed
thickness performs better than higher thicknesses. By increasing the height of the
chamber at three heights of 2, 4 and 6 cm, the mean temperature of the chamber
decreases. Therefore, the height of the 2 cm chamber is the best one. In the study of
bread baking with simple apparatus, it was found that the cooking time of 6 minutes
and the beginning baking temperature of 160 °C are the most suitable cooking
conditions. The porosity of the bread baked is much lower than that of the bakery
one. The texture analysis tests showed that the hardness, gumminess, and chewiness
of the heat flux pattern profile 22 had the closest values to the control bread.
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