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Figure 3. Thawing time of chicken meat under different reflectors.
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Table 1. Color parameters of chicken samples (mean = SD) under different reflector types.

Parameter Reflector Type Before Freezing After Thawing
L* (Lightness) Reflector A (Matte) 66.76 + 1.24* 65.48 +1.53*
L (Lightness) Reflector B (Polished) 59.29 +1.85° 58.26 +£2.12°
L* (Lightness) Reflector C (Mesh) 34.75 £ 1.60° 53.35+£2.45°
a" (Redness) Reflector A (Matte) 11.16 £ 0.75° 13.84 +£0.92°
a" (Redness) Reflector B (Polished) 16.84 +1.15° 10.26 + 1.38°
a" (Redness) Reflector C (Mesh) 16.78 £1.10° 20.57 £ 1.65*
b" (Yellowness) Reflector A (Matte) 15.76 £ 0.95° 16.87 £1.18°
Heme'
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Figure 7. Thawing time of chicken meat at different distances from the infrared source
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Figure 8. Temperature profile of chicken samples at different distance from infrared source
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Figure 9. Weight loss in chicken meat at different distances from the infrared source.
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Figure 10. Specific energy consumption of chicken meat at different distances from the infrared source
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Table 2. Color parameters of chicken samples (mean + SD) under different distances from the infrared source.

Parameter Distance Before Freezing After Thawing

L* (Lightness) 14 cm 61.49 £ 1.85° 57.30 £2.10°

L* (Lightness) 17 cm 58.04 + 1.60° 56.33 +1.95°

L" (Lightness) 20 cm 65.12 £ 1.90° 59.15£2.25%

a" (Redness) 14 cm 17.82+£1.10° 18.09 +1.35°

a" (Redness) 17 cm 23.85+1.45° 22.26 +£1.50*

a" (Redness) 20 cm 13.80 £ 1.20°¢ 18.29 + 1.60°

b" (Yellowness) 14 cm 20.85+1.30° 22.65+1.55°

b* (Yellowness) 17 cm 23.61 = 1.40° 23.88 +£1.70°

b" (Yellowness) 20 cm 19.89 + 1.25° 26.48 + 1.80%
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In this study, to overcome the limitations of conductive heat transfer,
the performance of a hybrid system consisting of infrared radiation
and an electric field with an intensity of 6/7 kV/cm was evaluated for
thawing frozen chicken fillets. The studied variables included
reflector type (matte, glossy, and mesh) and the radiation source
distance at three levels. Their effects on thermal kinetics, specific
energy consumption, weight loss, and color parameters were assessed.
The results showed that the optical properties of the reflector play a
significant role in the uniformity of heat flux. The matte reflector, by
producing diffuse reflection, reduced the thawing time to
approximately 12 minutes and decreased energy consumption to 13
kJ/g, while preventing hot spot formation and preserving surface
lightness. In contrast, the mesh reflector increased the process time to
about 22 minutes due to greater energy losses. Moreover, the higher
intensity of radiative heat transfer in the matte reflector resulted in the
greatest weight loss, whereas the mesh reflector, with milder heating,
exhibited the lowest weight loss and better moisture retention.
Evaluation of the radiation source distance also revealed a nonlinear
behavior dependent on the view factor. A distance of 14 cm led to
thermal saturation and deterioration of color quality, while a distance
of 17 cm provided a balance between radiation intensity and heat
penetration, preserving color and minimizing weight loss. Overall, the
combination of a matte reflector and a 17 cm distance provided the
most efficient ecothermodynamic conditions.
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