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Evaluation of Thermal Insulation Properties of Covering Materials
to Protect Peach Trunks against Freezing Injury
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Abstract.

The study was performed to evaluate thermal insulation covering materials (TICMs) to protect peach

trunks against freezing temperatures in winter season by investigating thermo-physical properties and practical ther-
mal insulation effect of the TICMs which was made of white non-woven fabrics, yellow paper sheets, and water-
proof fabric pads. Among the three TICMs, Waterproof fabric pad (double layer) possessed the best performance
about thermal insulation rate and thermal resistance among three kinds of TICMs. Day thermal insulation effects of
waterproof fabric pad, which prevent from temperature rise on the bark tissues of trunks during the day time, were
14.09°C. Night thermal insulation effects of them, which prevent from temperature decline on the bark tissues of
trunks at night time, were 7.23°C. Waterproof fabric pad showed the highest day and night thermal insulation effects.
Thus our results suggest that development of TICMs using waterproof fabric pad might be helpful to protect the bark

tissues of trunks from freezing injury.
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Table 1. Components and properties of different thermal insulation covering materials used in this study.”

Thermal insulation covering material Components and properties
White non-woven fabric White color non-woven fabrics made of polyester, 100g/m>
Yellow paper sheet Packing paper made of pulp, 80g/m>

Waterproof woven polyester fabric 1 layer, 130g/m>
Waterproof fabric pad + chemical wool 1 layer, 227g/m’
+ waterproof woven polyester fabric 1 layer, 130g/m?

“Weight of the covering materials was investigated according to the quality test procedures of textile products of Korea Apparel Testing &
Research Institute (KATRI). Data are presented as means of three separate measurements.

Fig. 1. A representative visual of 4-year-old ‘Janghowon Hwangdo’ peach trunks covered by different thermal insulation covering materi-
als in the field (A, B, C) and chamber (D) conditions. A, white non-woven fabric; B, yellow paper sheet; C, waterproof fabric pad; D,
waterproof fabric pad.
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Table 2. Thermo-physical properties of different thermal insulation covering materials.”

Thermal insulation covering material Thickness Thermal insulation rate Air permeability Thermal resistance
(layer) (mm) (%) (mm/s) (m*K/W)
White non-woven fabric (01) 0.45 29.8 490.5 0.04
White non-woven fabric (03) 1.41 48.6 141.4 0.10
White non-woven fabric (06) 2.81 61.3 78.2 0.15
Yellow paper sheet (06) 1.49 59.2 0.5 0.15
Yellow paper sheet (12) 3.29 75.1 0.5 0.29
Yellow paper sheet (18) 4.53 80.0 0.4 0.38
Waterproof fabric pad (01) 5.10 68.0 04 0.19
Waterproof fabric pad (02) 10.15 83.8 0.4 0.50

“Thickness (KS K 0506:2006), thermal insulation rate (KS K 0560:2011), air permeability (KS K ISO 9237:2011), and thermal resistance
(KS K 0466:2015) of the covering materials were investigated according to the quality test procedures of textile products of Korea
Apparel Testing & Research Institute (KATRI). Data are presented as means of three separate measurements.
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Fig. 2. Logarithmic curves for relationship between thermal insulation rate or thermal resistance, and night thermal insulation effect.

Table 3. Temperatures (°C) on the bark tissues of the trunks covered by different thermal insulation covering materials in 4-year-old
‘Janghowon Hwangdo’ peach trees in the field and chamber conditions.

Temperature (°C)

Thermal insulation material (layer) Field
Day Night Chamber

Control 9.45 -14.38 -20.00
White non-woven fabric (01) 4.51 -11.67 -18.47
White non-woven fabric (03) 0.28 -9.37 -16.45
White non-woven fabric (06) -4.79 -7.71 -15.47
Yellow paper sheet (06) -0.31 -9.24 -17.61
Yellow paper sheet (12) -2.52 -8.88 -16.97
Yellow paper sheet (18) -2.64 -8.01 -15.71
Waterproof fabric pad (01) 3.09 -8.52 -15.28
Waterproof fabric pad (02) -4.64 -7.15 -10.62
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