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Table 1. Properties of yarns used in fabric production

Fabric secton Face layer Binding layer

Face layer
Fiber mixing 5% Coton B0%Oudast 40%Outlast 93% PES
ratio 5% Silver 20% PES 0% Comon | (0% Coolmax ™ 100% PES T Carbon 100% PES

Tarn type Ring spun Ring spun Ring spun Mulcifilament Monofilament Ring spun Multifilament

farn count 20 Tex 30 Tex 15 Tex 17 Tex Il Tese 20 Tex 17 Tex
U 42.89 8133 1267 - - 35.73 -
Hairiness 612 7.13 1.7z - - 5.56 -

Rkrn 14.2 1618 10.68 3318

Elongation (%) 5.67 12.34 4.57 6.99 1221

PES: polyester
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Figure |. Digital images of spacer fabrics at the magnification of 8x (a) closed-skin structure (b) open-skin structure.




Figure 2. The knit notation of open-skin and closed-skin structures.
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Table 2. Fabric specifications at each layer of the spacer fabric

Sample code

Face layer (front)

Binding layer

Face layer (reverse)

Al

Bl

Cl

A2

Coolmax®
Cotton
Coolmax®
Cotton
Coolmax®
Corton
Coolmax”
Outlast-PES
Cotton
Coolmax®
Owridast-PES
Cotton
Coolmax”
Owrlast-PES
Corton
Dwtlast-PES
Cotton
Dwtlast-PES
Cotton
Owridast-PES
Cotton
Dwtlast-Cotoon
Cotron

Monofilement PES
Multifilament PES
Monofilament PES
Multifilament PES
Monofilament PES
Multfilament PES
Monofilament PES
Multifilament PES

Monofilement PES
Multifilament PES

Monofilament PES
Multifilament PES

Monofilament PES
Multifilament PES
Monofilament PES
Multifilament PES
Moncfilament PES
Multifilament PES
Monofilement PES
Multifilament PES

Muldfilament PES

Muldifilament PES

Muldfilament PES

Muldifilament PES

Muldfilament PES

Muldifilament PES

Muldfilament PES

Muldfilament PES

Multifilament PES

Muldfilament PE3

PES: polyester:

A g S o3l




Table 3. Physical properties of spacer fabrics

Fiber percentage (%) Loop length (mm)
Fabric code Loop density  Fabric thickness  Fabric weight
Coolmax®  Qutlast Coton  Face Binding Face [sticchd'om™) {mimj} (g-‘mz}

Al 3 0
Bl 3 0
Cl 18 0
Al I 15
B2 I 15
c2 12 0
Al 0 7
B3 0 7
C3 0 i3
Ad4 0 1

11226 5.262 3178 320 3.74 437
2210 5.148 3002 344 176 475
3120 5310 3300 312 196 428
2244 5200 3zgg 310 3.66 467
1184 5.180 1954 340 .70 492
3330 5144 3236 319 183 462
2330 5192 3108 310 163 488
1166 5.184 1948 346 167 531
J0D&s 5.118 3281 315 19 505
1176 5116 348 320 97 484
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, pore_covered_area
Porosity = x 100 (1)
total_area

@S5 Ol sl JH55 Gla (655 o5l (6 den 0l plowl pgas Jolod Sl eslitul b 55w (615 o5l
olail alyd Lol clS 1S 6,8 ojluil sllas b 35w e 4 505 ojlal 0 nSKils g ol bl SLLSS
ol BB b adl> 5l an a5 cul mdly a5l ol ol 038 3 jloges 10 5L Gy LSl gl 5
Cevgy g sy Jdo @ cnl - Wgd (e aBlll Rl 2y plsie arg) cnl 5l g S (599 alews &
Sl a4zl b anslie ;o VL (asl> @Y 55 0 jlolad ax )l sle Y 0sd oo OASEL Jo 4 e oS 0y

s ol 55 Lol LS« Jseme sole ons azily

(bn' 'w ‘::,' .\- ©f

b -\’
24) i’
I ' »

. .c ‘3
bx-\?.‘ he
Figure 3. The recognition procedure of fabric from raw image to the porosity measured image for the magnification of 10x (a) raw
image (b) black-white image (c) clustered recognized image.
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Figure 4. The relation of porosity percentage and fabric thickness with the sample codes.
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Figure 5. The relation of air permeability and porosity percentage with the sample codes.
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Figure 6. The relation of thermal conductivity and fabric weight with the sample codes.
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Figure 8. Thermal absorptivity values of spacer fabrics versus the Outlast™ fiber percentage and sample codes.
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Figure 9. The relation of thermal diffusion and air permeability with the sample codes.
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Figure 10. Water vapor permeability values of spacer fabrics versus the sample codes.
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