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Abstract

The purpose of this study was to analyze the effect of fiber type, compressional resilience
and moisture transport properties of wool and polyester fiber on the heat transfer of
insulation nonwovens.

The results obtained were as follows:

1) Overall heat transfer of wool nonwoven was slightly higher than that of polyester
nonwovens. Warmability of wool nonwoven was lower than that of polyester nonwovens. The
radiative heat transfer was in the range of 11~18% of overall heat transfer in polyester
nonwovens and 25% in wool nonwoven.

2) As wool nonwoven compressed, overall heat transfer was increased by increasing
radiative heat transfer and wamability was decreased due to the poor compressional
resilience.

3) Increasing rate of heat transfer by moisture absorption in wool nonwoven was lower
than that of polyester nonwovens. Thickness and compressional resilience of wool nonwoven

were reduced extremely by moisture absorption.
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Table 1. (,haracterlstlcs of the Commercial Nonwoven samples
Sample Fiber Fif:l]::gss Thickness Weight Porosity Collinezz‘ﬁzsnig:a]
(denier) (107 m) (107" kg/m’) ) (%)
NF 450 polyester 1, 2&3 0.7 4.80 99.51 79.20
NF 650 polyester 1, 2&3 1.0 6.00 99.57 92.75
NF 950 polyester l 2&3 1.6 9.00 99.59 85.88
UN 4231 polyester 1 2&3 0.6 9.00 98.92 77.12
UN 4251 polyester 1, 2&3 0.8 13.00 98.83 84.21
UN 6251 polye%ter 1, 2&3 1.0 17.00 98.77 83.00
KW 90 9.00 99.24 58.26

wool 0.9
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Fig. 1. Schematic diagram of testing apparatus.
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Table 2. Hest Transfer Characteristics of Nonwoven Insulating Materials.

Sample Thlckness haeo hao hao/hreo warmability
(1072 m) (kca)/m h C) (kcal/m?-h-C) (%)
NF 450 0.7 6.59 1.01 0.15 52.42
NF 650 1.0 4.76 0.86 0.18 61.28
NF 950 1.6 3.12 0.54 0.17 60.88
UN 4231 0.6 7.58 1.27 0.16 56.24
UN 4251 0.8 6.16 1.13 0.18 63.26
UN 6251 1.0 4.17 0.47 0.11 63.04
KW 90 0.9 5.08 1.29 0.25 58.86
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Table 3. Heat Transfer Characteristics of Compressed Nonwovens.

Sample Thickness h ho. ho.q
Decreasing —
Rate(%) (kcal/m*h-C) (kcal/m*h-C) h
NF 450 43 6.59 7.36 1.12
NF 650 60 4.76 7.56 1.59
NF 950 75 3.12 7.95 2.55
UN 4231 34 7.58 7.86 1.04
UN 4251 50 6.16 7.56 1.23
UN 6251 60 4.17 7.55 1.81
KW 90 56 5.08 8.89 1.75
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Table 4. Increasing Rate of Heat Transfer by Moisture

Absorption.

Increasing
Sample Bary Bueet Rate*

(kcal/m?-h-C) (kcal/m?-h-C) o
(%)
NF 450 6.59 7.45 13.0
NF 650 4.76 6.57 38.0
NF 950 3.12 3.49 12.0
UN 4321 7.58 9.79 28.0
UN 4351 6.16 7.76 26.0
UN 6251 4.17 5.75 38.0
KW 90 5.08 5.59 10.0

* (hwet_hdry) /hdryx 100(%)
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Fig. 2. Drying Rate of Nonwovens.
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Table 5. Air Permeability of Nonwovens.

Air Permeability

S 1
ample (cc/cm?/sec)
NF 450 14.20
NF 650 10.47
NF 950 9.83
UN 4231 10.67
UN 4251 6.17
UN 6251 5.93

KW 90 10.97
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Fig. 3. Resilience of Nonwovens at wet state.
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