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Thermal comfort characteristics of polyester-cotton �VS yarn fabrics
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The thermal comfort characteristics, viz. air permeability, water vapour diffusion, wickability, absorbency and thermal
insulation, of scoured and finished fabrics made from polyester-cotton MVS yams have been evaluated. The experimental
results reveal that the air permeability and the water vapour diffusion of the scoured fabrics initially increase with increasing
twisting jet pressure of Murata vortex spinner and then decrease. Wickability and thermal insulation of these fabrics, on the
other hand, resister a decrease initially with the increase in twisting jet pressure and then increase with further rise in
twisting jet pressure. Wider nozzle distance enhances air permeability and water vapour diffusion of MVS yam scoured
fabrics but has a deleterious effect on wickability and thermal insulation. Higher cotton content is also effective in
improving wickability, absorbency and thermal insulation properties but lowers the air permeability and water vapour
diffusion. The chemical finishing significantly reduces the air permeability, water vapour diffusion, wickability, absorbency
and thermal insulation of these fabrics.
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Introduction

With the commercialization of air-jet spinning in
early eighties, extensive research work was carried
out by different research workers to optimize the
material and process parameters with a view to
1 3
improve the yarn and fabric characteristics - . In the
case of Murata vortex yarn fabrics, the structure
comfort relationship is not yet understood thoroughly,
although a few reports are available on the thermal
comfort properties of the fabrics made from
ring and
.
4
open-end spun yarns. Sengupta and Murthy
examined the wicking behaviour of ring- and rotor
spun yarns. Behera et al. 5 compared the thermal
comfort characteristics of friction-spun yarn fabrics
vis-a-vis ring- and rotor- spun yarn fabrics. Sengupta
and Patel 6 observed the effect of fibre composition
and yarn type on the wickability, air permeability and
thermal insulation of knitted fabrics. They concluded
that the wicking is mainly carried out by capillaries
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formed by fibres in yarns. They further observed that
the air permeability of fabrics decreases with the
increase in cotton content. Yoon and B uckle/
concluded that the thermal insulation, air perme
ability, and water vapour transport rate are dependent
mainly on fabric geometrical parameters. Harnett and
Mehta8 reported that the wicking properties of various
fibre types shows that wicking is often not inherent to
the fibre. Recently, Mis Murata Machinery introduced
Murata vortex spinner (MVS 8 1 0), a modified version
of the established jet spinning system. Though there
. . 9- 1 1
+
th e system and
are some re.erences
over-vlewmg
the MVS yam and fabric characteristics, there are no
published data on the thermal comfort characteristics
of MVS yarn fabrics. The present study is, therefore,
aimed at examining the role of twisting jet pressure,
delivery speed and nozzle distance in Murata vortex
spinning on the thermal comfort characteristics of the
scoured and finished fabrics, particularly because
experiments have demonstrated an alteration in
structure pattern of yarn segment with the change in
.
12
process vanables .
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Materials and Methods

2.1

Fabric Samples

Experimental MVS yarns of 1 9.6 and 1 4.7 tex were
spun from two different blends of polyester and
combed cotton fibres on Murata vortex spinner
according to the experimental plan as per Box and
Behnkan 1 3 design. The actual values of three variables
corresponding to the coded levels (Table l ) are given
in Table 2. In view of the improved mechanical pro
perties, evenness and liveliness of the pl ied yarns
compared to single yarns of the same count, the yarns
were plied on a star Volkman two-for-one twister and
used as filling. Approximately 4.3 and 4.9 turns/cm
were imparted to 1 9.6 tex and 1 4.7 tex yarns so as to
produce R39 .212 tex and R29.412 tex yarns respec
tively.
Experimental MVS yarns were separately woven as
fillings into Y2 twi ll fabric on a plain loom. The
construction of the two sets of fabrics was kept
constant at 26 ends and 22 picks per centimetre (i.e.
66 x 56 per inch) for R39.2/2 tex yarns; and 30 ends
and 26 picks per centimetre (i.e. 76 x 66 per inch) for
R29.4/2 tex yarns. For a given set of fabric, warp and
filling yarns were of the same size; however, the warp
yarns were ring- spun yarns and had twist levels of
5 .6 and 6.4 turns/cm. Greige fabrics were scoured,
washed, heat set, finished with amino silicon finish
and finally decatized. The scoured and finished
fabrics were tested for thermal comfort charac
teristics, viz. air permeability, water vapour diffusion,
wickabi lity, thermal insulation and absorbency.

Table I-Experimental plan for MVS machine variables used for
yarn samples
Combination
No.

Twisting jet
pressure

Delivery
speed

Nozzle
distance"

(XI)

(X2)

(X3 )

0
0
0
0
-I

I

I

-I

-I

2

-I

-I

3
4

I

I
-I
1
-I
I
0
0

5
6
7
8
9
10
11
12 .
13
14
15

0
0
0
0
-I

0
0
0

-I

0
0

0
0

-I

-I

-I

I

I

0

0
0
0

"Distance between twisting jet and the nip of front delivery roller
Table 2-Actual values correspo'id:ng to coded levels
Actual value

Coded
level

Twisting jet

pressure (XI)
kglcm2
o

-I

�
---�
-�
�
�
----

-------

4
5
6

Delivery speed
(X2 ). mlmin

Nozzle distance
(X3 ) . mm

250
270
290

20
21
22

2.2 Test Methods

2.2.1 Yam Parameters

The yarn diameter was determined on projection
microscope ( 1 00 observations/sample) and yarn
hairiness on ZweigJ e hairiness tester ( 1 0 observations/
sample).
2.2.2
2.2. 2 . 1

Fabric Parameters
Thickness

Fabric thickness was determined according to
American standard test method D 1 777-96.

2.2.2.2 A ir Permeability

Air permeabi lity of the fabrics was determined
according to British standard test method BS 5636.
The mean air permeability was averaged from 20
observations for each fabric sample.
2.2.2.3 Waler Vapour Diffusion

The resistance of fabrics to water vapour transfer
w�s measured using the modified cup method. The

fabric assembly was sealed over a cylindrical cup
containing water, one c m below the brim and kept in
standard atmosphere of 65% R H and 20De tempe
rature for 24 h. Loss in weight of water, expressed as
a percentage of initial weight of water, was used as a
measure of water vapour diffusion. Though the rate of
water vapour diffusion through the fabric is affected
by the change in height of stil l air entrapped between
the fabric and the surface of water column during the
test, this effect will be more or less same in all the
samples. Ten replications were recorded for each
fabric sample.
2 . 2.2.4 Wickability

The strip test was employed to measure the weft
wise wickability of fabrics. A sample (20cm x 2.Scm)
was suspended vertically with its lower end immersed
in a reservoir of disti l led water for about 5 min, and
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the height attained by the water in the fabric above
water level in the reservoir was noted. The wickability
of the fabrics was calculated' using the following
formula:
Wickability (M x H)I109
=

where M is the weight Of water gained by tli� fabric
strip as a percentage of the original weight of the
fabric of a length equal to measured rise in height;
and H the height of water (mm) raised in fabric above
the water level in the reservoir. The average height
was calculated by measuring height at ten points
marked across the fabric width. Ten tests per sample
were conducted.
2.2.2.5

Thermal Insulation

Thermal insulation was assessed by using
SASMIRA thermal conductivity apparatus based on
guarded hot plate method. The fabric sample was kept
over the hot plate and time .was noted for the
temperature to drop down from 50°C to 49°C. The clo
(a measure of thermal, insulation) was -read from the
graph of clo vs time provided for the purpose.
Twenty readings were recorded for each fabric
sample.
2.2.2.6 Absorbency

For absorbency test, the fabric samples (20x20 cm)
were dipped in the soap solution (0.2%) for 5 min,
and then hung vertically to allow any extra water to
drip down for another 5 min period. The fabrics were
then weighed. The percentage gain in the weight of
the fabric sample was taken as the measure of
absorbency of the fabric. Ten tests per sample were
performed.
All the fabrics were conditioned in a standard
atmosphere for 24 h before the conduct of a test.

3
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Results and Discussion

3.1 Statistical Analysis

The experimental results for the various properties
of different MVS yarns and fabrics were fed into a
computer, and the response surface equations for each
property were obtained using forward step regression
procedure. The response surface equations and the
squared multiple cO(felation coefficients of yams and
fabrics are given in Tables 3 and 4 respectively. The
negative coefficient of a variable in a response surface
equation indicates that a particular characteristic
decreases with the increase in that variable, whereas a
positive coefficient of the variable indicates an
increase in that characteristic with the increase in
variable. But the trend is modified with the sign and
magnitude of the coefficient of the squared terms and
the interaction between two variables. This is shown
in the spatial diagrams (Figs 1-4) drawn from the
response surface equations for the scoured and
finished fabrics produced from 80:20 polyester-cotton
MVS yarns.
3.2 Yarn Parameters
3.2.1

Structural Analysis

An assessment of the contribution of process
parameters to the structural parameters of polyester
cotton MVS yams l2 revealed following information:
(i) With the increase in jet pressure, tight regular
wrappings (class-I) and wrapper fibres increase.
However, at higher jet pressure of 6.0 kg/cm2, these
change into irregular wrappings (class-III) and wild
fibres. The unwrapped sections (class-IV) decrease
continuously with the increase in jet pressure.
(ii) The increase in nozzle distance causes
increase in long regular wrappings (class-II)" and
wrapper fibres while decrease in class-IV structures.

Table 3--Response surface equations for characteristics of yarn
Characteristic

Yarn linear
density, tex

Blend ratio
(Polyester/cotton)

Diameter, mm

R39.2/2

SO:20
65:35

R29.4/2

SO:20
65:35

Hairiness.

R39.212

SO:20
65:35

hairs�3mm
R29.4/2

SO:20
65:35

Squared multiple
regression coefficient(R2)

Response surface equation
0.236+0.0 l SXl- 0.OO6x)+0.029xI
0.247+0.02 IxI- 0.OO7x3+0.035xl

2
2

2
2
0.200+0.022xI- 0.006x3+0.034xI +0.01 0X2
2
0.202+0.020Xl+0.03SXI
2
2
22.76+ 10.46xl+4.79x2 - 3 . 1 3x3+ 1 9 . 67xI +4.67x2
2
34.SS+ 1 O . 1 5xl+4. 1 9x2- 4. 7 1 x3+ 1 5.94x1
2
1 6.3S+4.S4xl+4.56xr I .SO x3+9.70XI +2.30x/
2
2
22. 19+5, SSXl+4.23xr 2.40x)+9. 1 9xI +2.S9x2

0.90
0.92
0.S9
0.6S
0.96
0.9\
0.93
0.92
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kg/cm2 causes an increase both in yarn diameter and
hairiness on account of the increased number of wild
fibres and irregular wrappings 12. Nozzle ·dlstance
appears to be an another factor influencing these yam
parameters, and the results' in Table 3 indicate that the
MVS yams produced with a wider nozzle distance
have smaller diameter 'and less hairiness. Increasing
spinning speed, on the other hand, leads to an increase
in yarn hairiness on account of wild fibres. . and
irregular wrappings l2

(iii) The increase in delivery speed results in the
increase in irregular wrappings (class-III), unwrapped
.
sections (class-IV) and wild fibres.
3.2.2

Yarn Characteristics

5

'

The response surface equations for diameter' and
hairiness of various MVS yarns are given in Table 3 .
As expected, the twisting jet pressure has a " marked
impact on yarn diameter. The diameter . values
(Table 3) reveal that the higher the twisting jet
pressure, the smaller the yam diameter. The iricrea'sed
incidence of wrapper fibres and tight · regular '
wrappings at higher twisting jet pressure l 2 are respon
sible for smaller yarn diameter. It is evident from
Table 3 that the yarn hairiness also reduces 'with the
increase in twisting jet pres�un! due to better binding
of the protruding fibres by increased wrapper fibres.
However, the increase in twisting jet pressure beyo-nd
.
..... ,

-

'3.3 Fabric Characteristics
3.�.1

Air Penneability

The three-dimensional response surfaces in Fig.
depict the nature of the variation in air permeability of
the MVS yam fabrics with the change in process
parameters in air-vortex spinning of polyester-cotton
yarns. The results show that twisting jet pressure IS

"

Table �Response surfate 'equatio ns for characteristics of- scoured and finished fabrics

Characteristic

Yam linear

Blend

density

ratio

tex

(Polyester/

Scoured fabric
Response surface equatjon

Squared multiple

",.

coefficient (R2)

' ,

t·,

' ,

R39.2/2

80:20
65:35

R29.412

80:20
65:35

R39.212

Air
; ; ' permeability

cm /cm2/min
3

R29.4/2

- "

Water. vapour
diffusion
mglcm2/24h

'

0.83

OA54+O.0 I Ox,+O.O 1 7x,2
0.462+0.009x,·H>.O 1 7x,2

0.86

0.455+O.024x,- 0.OO5X3+0.03 Ix,l

0.91

0.394+0.0 I Ox,+0.022x,2

0.78

0.467+O.020x , - 0.004i-i+0.029x,2

0.92

0.405+0.007x,+0.0 1 5x,2

0.68

· 0.84 ·

257 , 1 I - I 1 .45x,- 26.96x,2

0.83

0.75

247.60- 1 0.40x,- 1 6.40.\,'

0.68

227.36- 1 0.40x,- 2 1 . 1 6x,'

0,74

338 .65- 1 8.24xi+8.33x3-44.42x,'
. . 3?8.86- 1 4.33x;-43.73x,2
'
80:20
3 2i . 1 0- 1 0.79x,+l l .7 lx,- 37 .44x, '

R39.2/2

80:20

1 35 .73- 1 1 .35x,- 2.73x:!'- 22. I Ox,2

; '"

65:35'

1 30.00- 9.24x,+4;04x;- 1 9.54x,2

. R29.4/2

Thermal

R39.212

80:20 .

0.77
0.85'

207 . 1 O� 6.28x - 1 3.38x '

0.93

96.3 1 - 6.85x,- 1 \ .86x,'

0.93

83.38� 4.83x,+0.9Kf)- 8.54x,2

0.59
0.93 .

8 1 .7 1 - 3 . 1 8x,+ 1 .88x3- 7 .97x,'

0.83

clo

%

Absorbency

R29.412

R39.212

1 1 9.79�_8.2Uxl+2.97x3- 23!37x,2

0 · 95

I 1 3 .36- 6. 1 6x,+4.45x3- 20.58x,'- 5 . 33x '
2
_

J

.

,,-

0.96

:

0.54

9 1 :78c 4.05x,- 8 . 1 8x,'

7.07 1 +O.688x,- 0. 1 25x3+0.89 IX,'

0.94

5.83+0.36x,+0.48x,'

0.83

65:35

7 .47+0.73x,- 0. 1 OX3+0.80x,'; 0. 1 9x,'

0.95

6. I 3+0.39x,+O.4 ix,'

0.83

5 . 2 1 +0.54x,+O.6 2�P . ' .

0.94

65 :35

6.09+0.55x,- 0. 1 4x,+0.9 Ix,'- 0.2Ix/

6.2 1 +0.54x,- 0.25x3+0.95x,'

0.9 1 . ,

5 .26+0.65x,+0.74x,2

0.89

80:20

0.533+0.053x , - 0.OO4x3+0.057x,'

0.95

0.479+0.032x,+O.032x,2

0.84

0.95

0.488+0 . 037x,+0.037x,'

0.90

80:20

80:20

0.537+0.049x,- 0.007x +O .066.t,l
0.45 1 +O.037x , - 0.007i3·+:063x, '

65:35

0.473+O.042x, ; 0.OO7X3+0.Q6 lx,2

80:20 ,
65:35

R29.412

. 0.8 1

�

80:20

65:35

insulation

0.79

80:20

299.23- 8.70X,+5.60X3- 29. I Ox,2

R39.212

coefficient (K)

65:35

65:35

Wickability

multiple
regression

0.89

0.540+O.0 1 5x,- 0.004-"3+0.0 1 5x,2

65:35

. R29.4{2

Squared

0 : 548+0.0 1 4x , - 0.004�'3+0.020x,2

• ,.,') \.,,>

"

Response surface equation

regresSIon

cotton)
Thickness. mm

Finished fabric

80: 20
65:35

;

1 72.8 1 -2.60 x/

1 84. 1 3+ 1 . l 0x,+L38x�;

'

0.94 ... .

0.88

0.88

" OA1 7+0.036x,+0.037x,'

0.94 '

0.424+O.040x, +0 : 046x, '

0.26

I SO.74- 1 . 80x!'x3

0. 1 9

0.35

1 66.28

0.00

. �,

0.9 1

1 4 1 .59

0.00

I 26.58+0.64x,

0. 1 6.

1 48 . 1 0- 1 .83x:>.-r,

0.22

1 36.00

0.00
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Fig. I -Variation in air permeability of MVS yarn. fabrics with twisting jet pressure and nozzle distance [(a) R39.2/2 tex. scoured;
(b) R29.4/2 tex, scoured; (c) R39.2/2 tex, finished; and (d) R29.4/2 tex, finished].

Fig. 2-Variation in water vapour diffusion of MVS yarn fabrics with twisting jet pressure, del ivery speed and nozzle distance
[(a) R39.2/2 tex. scoured; (b) R29.4/2 tex, scoured; (c) R39.2/2 tex. tinished; and (d) R29.4/2 lex, finished].

the most important parameter in influencing air
permeability of MVS yarn scoured fabrics followed .
by nozzle distance. The values of R2 indicate that on
an average about 80% and 70% of the variations in air
permeability of the scoured and finished fabrics
respectively can be accounted for by these responses.
In general, the air permeability is higher for the MVS
yarn fabrics woven with yarns spun at higher twisting
jet pressure. This is expected to be the consequence of
the increase in tight regular wrappings and incidence
of wrapper fibres, which result in a compact yarn with
reduced hairiness. However, for the fabrics woven
2
from yarns spun with 6 kg/cm twisting jet pressure,
the air permeability decreases. A high twisting jet
pressure results in irregular wrappings and wild
fibres, which, in turn, leads to an increase in yarn
diameter and hairiness. Consequently, less space is
available in fabric for the passage of air. The air
permeability of MVS yarn fabrics shows a marked
increase with the increase in nozzle distance from
20 mm to 22 mm. As the nozzle distance increases,
both yarn diameter and hairiness reduce due to the
increased long regular wrappings, and the air perme
ability of the fabrics is accordingly affected. On the

other hand, the air permeability of MVS yarn fabrics
decreases when cotton content increases. This trend is
related to the change in yarn bulk and hairiness, since
higher cotton content results in a larger yarn diameter
and more hairiness. There is also a significant
decrease in air permeability as a result of chemical
finishing. The flattening of yarns and fabrics during
finishing treatment could account for this decrease in
air permeability. Generally, the finishing with amino
silicon is a surface phenomenon and it reduces the
space between yarn intersections, resulting in a fabric
with lower air permeability. Furthermore, the decati
zation also significantly reduces the air permeability
of the fabrics, presumably due to the increased fabric
compactness. The influence of twisting jet pressure
and nozzle distance on air permeability of the finished
fabrics is minimal .
3.3.2

Water Vapour Diffusion

Water vapour diffusion determines the ability of a
fabric to transfer the perspiration coming out of the
skin. Table 4 shows that the twisting jet pressure is a
critical factor in influencing the water vapour
diffusion of MVS yarn fabrics. Fig. 2 clearly shows
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that for polyester-cotton MVS yarn scoured fabrics,
2
the increase in twisting j et pressure from 4kg/cm to
2
Skg/cm increases the water vapour diffusion. This is
attributed to the increased tight regular wrappings and
wrapper fibres, resulting in a compact yarn with
reduced diameter. However, for fabrics woven from
yarns spun above S kg/cm:! twisting jet pressure, water
vapour diffusion decreases due to the larger yarn
diameter owing to an increase in irregular wrappings
at higher twisting jet pressure. The effect of nozzle
distance is also along the expected lines, a wider
nozzle di stance results in higher water vapour
diffusion. Furthermore, the fabrics woven with MVS
yarns having higher polyester content exhibit higher
water vapour diffusion. On the other hand, the
chemical finishing of MVS yam fabrics with amino
silicon finish leads to a 14 33% reduction in water
vapour diffusion due to expected decrease in space
between yarn intersections, which, in turn, impedes
the passage of water vapour through the fabrics.
-

3.3.3

Wickubility

The effect of tWlstmg jet pressure and nozzle
distance on the wickability of MVS yarn fabrics is
shown in Fig 3. This figure and response surface
equations in Table 4 show that the twisting jet
pressure plays an important role in the wickability of
MVS yarn scoured fabrics, and that the nozzle
distance is less effective. Moreover, there is high
degree of correlation between the calculated and the
experimental values as reflected by high values of R2.
Invariably, the wickability results are better for
fabrics wdven with coarse yarns having higher cotton
content. Moreover, the increased nozzle distance
normally reduces wickability. The compact yarn
structure resulting from the increased long regular
wrappings and wrapper fibres is likely to be
responsible for the lower wickabil ity. As the twisting

jet pressure increases, the yarn compactness increases
due to the i ncrease in incidence of wrapper fi�res and
tight regular wrappings, and consequently the
wickability reduces. Although the wickability of MVS
yarn fabrics decreases upto a certain twisting jet
pressure, it increases markedly at high twisting jet
2
pressure of 6 kg/cm due to the increase in incidence
of wild fibres and irregular wrappings which
ultimately increase the yarn diameter resulting in
wickability. On the other hand, the finishing treatment
reduces the wickability of MVS yarn fabrics by 1 1
24%. B etter separation of amorphous and crystallites,
and improved dimensional stabil ity resulting from
heat setting signify improved capillary action and thus
a gain in wickability. Besides, the application of
hydrophobic amino si licon finish increases the surface
tension, which, in tum, enhances the wickability. This
gain is counteracted by the I�ss due to the i ncreased
flattening of yarns and fabrics. It is likely that for the
finished fabrics, the decrease in wickabil ity is more
than compensated for by the increase due to the cited
factors.
-

3.3.4 Thermul lnsuwtioll

The association of thermal insulation of MVS yarn
fabrics with different process variables is shown in
Table 4. Fig. 4 shows that the thermal insulation of
MVS yarn fabrics is highly dependent on twisting jet
pressure and it decreases when the jet pressure is
2
2
increased from 4 kg/cm to S kg/cm . With the
increase in jet pressure, both tight regular wrappings
and wrapper fibres increase. Consequently, the yarn
diameter becomes progressively smaller. Therefore,
the yarn volume decreases, which ultimately results in
lower thermal insulation . However, beyond S kg/cm"
twisting jet pressure, the thermal insulation increases
significantly as twisting jet pressure increases. This is
due to the formation of a loose structure at the higher

Fig. 3-Variation in wickabilily of MVS yarn fabrics wilh twisti ng jet pressure and nozzle distance [(a) R39.2/2 tex. scoured; (b) R29.412
lex, scoured; (e) R39.2/2 lex. finished; and (d) R29.4/2 tex, fi ni shed].
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Fig. 4-Yariation in thermal insulation of MYS yam fabrics with twisting jet pressure and nozzle distance [(a) R39.2/2 tex, scoured; (b)
R29.4/2 tex, scoured; (c) R39.2/2 tex, finished; and (d) R29.4/2 tex, finished).

twisting jet pressure which entraps more air, leading
to higher thermal insulation. It is evident from Fig. 4
that nozzle distance is also a dominant factor for
thermal insulation of scoured fabrics. As the nozzle
distance increases, the yarn compactness increases
due to the increase in long regular wrappings, and this
reduced compactness helps to reduce the thermal
insulation. Similarly, for fabrics made from finer
yarns, the air entrapped is less and hence lowers
thermal insulation. Thermal i nsulation of MVS yarn
fabrics also reduces significantly after chemical
finishing. This reduction in thermal insulation,
however, varies from 4% to 18%, depending upon the
yarn type. The results relating to the air permeability
of the finished fabrics suggest a similar explanation
for the variation in thermal i nsulation of finished
fabrics noted above. Although a relationship between
nozzle distance and thermal insulation of the finished
fabrics was to be expected, there is no evidence to
support this.
3.3.5 Absorbency

The relationship between absorbency and proces
sing factors is shown in Table 4. Surprisingly, the
spinning parameters do not have a significant effect
on the absorbency of polyester-cotton MVS yarn
fabrics. However, the fabrics woven with coarse MVS
yarns show significantly higher absorbency, which
further increases with the increase in cotton content.
The chemical finishing, on the other hand, results in
6- 15% reduction in absorbency of MVS yarn fabrics
on account of the i ncreased compactness.

structure related contributions to thermal comfort
performance. The polyester-cotton fabrics woven with
MVS plied yams as filling yarns in a 2 up 1 down
twill construction, however, show an initial increase
followed by a decrease in air permeability and water
vapour diffusion as the twisting jet pressure increases
2
2
from 4 kg/cm to 6 kg/cm . Low cotton content and
wide nozzle distance lead to a marked improvement
in these characteristics. Furthermore, both air perme
ability and water vapour diffusion of MVS yams
fabrics exhibit a marked decrease after finishing
treatment.
4.2 Reasonably higher cotton content is needed to
enhance wickability of polyester-cotton MVS yam
fabrics. The use of wider nozzle distance decreases
wickability and thermal insulation. However, the
wickability and thermal insulation of these fabrics
initially decrease with increasing twisting jet pressure
and then i mprove at a twisting jet pressure of 6 kg/
2
cm . Both wickability and thermal insulation signifi
cantly reduce after finishing.
4.3 The absorbency of polyester-cotton MVS yam
fabrics is relatively insensitive to twisting jet pressure,
nozzle distance, and delivery speed. The increase in
yarn linear density and cotton content markedly
increases the fabric absorbency. It decreases signifi
cantly after finishing.
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