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Abstract

The purpose of this study was to investigate the effect of geometrical structure on the
heat transfer of insulating nonwovens. Commercially available single and double layered
polyester nonwovens have used. Thermal conductivity, k and thermal conductance, h were
measured by using a constant temperature sandwich type device at dry and wet state.

The results obtained were as follows:

1. Double layered nonwovens showed slightly lower thermal conductance and higher
warmability than single layered nonwovens.

2. As moisture regain increased, double layered nonwovens showed higher increasing

rate of thermal conductivity than single layered nonwovens.
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<Table 1> Characteristics of the Commercial Nonwovens.

Sample Fiber Fiber Thick- Weight Porosity Solidity Specific Air

material Fineness ness volume permeahility

(denier)  (10%m) (0 %g/m?) @9 (X102 (107 %mke) (oo/omYsec)
NF 350 polyester  1,2&3 06 350 99.49 0.51 17.14 1102
NF 450 polyester  1,2&3 0.7 4.80 99.50 0.50 14.58 986
NF 650 polyester  1,2&3 1.0 6.00 9957 0.43 16.67 846
NF 950 polyester  1,2&3 16 9.00 99.59 0.41 17.78 820
UN 4221 polyester 1,2&3 04 6.00 9891 1.09 6.67 957
UN 4231 polyester  1,2&3 0.6 9.00 9891 1.09 6.67 854
UN 4251 polyester 1,2&3 0.8 13.00 98.82 118 6.15 647
UN 6251 polyester  1,2&3 1.0 17.00 98.77 1.23 5.88 635
KN 4230 polyester 1,2&3 05 10.00 98.45 1.45 5.00 624
KN 4250 polyester  1,2&3 0.7 14.00 98.45 1.45 5.00 590
KN 6250 polyester  1,2&3 0.9 18.00 98.45 1.45 5.00 392

<Table 2> Characteristics of Double Layered Nonwovens

Specific volume

Thickness Weight Porosity Solidity

Sample 102 (0% 6 (x10?) (10"2mkg)
KN 4230(upper layer) 0.25 550 98.41 1.59 455

(lower layer) 0.25 450 98.70 1.30 5.55
KN 4250(upper layer) 0.35 750 98.45 155 4.67

(lower layer) 0.35 6.50 98.65 1.35 538
KN 6250(upper layer) 0.45 9.50 98.47 153 474

(lower layer) 0.45 8.50 98.63 1.37 5.29
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Fig. 1.Schematic Diagram of Testing Apparatus.
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<Table 3> Heat Transfer Characteristics of Double Layvered Nonwovens

Samgle Thickness k h Warmability
(10"*m) (10%cal/m -h - C)  (kcal/m’ - h- ) (%)
KN 4230 05 4.06(4.07) 8.12(8.14)° 55.58
KN 4250 0.7 4.39(4.39)° 6.27(6.27)" 61.00
KN 6250 0.9 4.74(4.70)° 5.27(5.22)" 63.40

( )Reverse side

<Table 4> Heat Transfer Characteristics of Single Layered Nonwovens

Thickness k h Warmability
Sample (10”°m) (10%cal/m - h-T)  (kcal/m’-h-T) (%)
NF 350 0.6 4.40 7.34 53.93
NF 450 0.7 462 6.59 52.42
NF 650 1.0 4.76 4.76 61.28
NF 950 1.6 4.98 3.12 60.88
UN 4221 04 4.20 10.49 54.64
UN 4231 0.6 4.55 7.58 56.24
UN 4251 0.8 493 6.16 63.26
UN 6251 1.0 4.17 4.17 63.04
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