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In Part 1 of this series (Research Record No. 208) the results from the
preliminary investigation were reported. These indicated that, during tumble
drying maximum length and width shrinkages are only achieved when the residual
moisture content in the fabric falls below normal regain and approaches zero.

These results were however collected on one set of specimens measured at
intervals during the tumble drying cycle without the additional cool down
period normally included, and without reconditioning. Therefore, to discover
whether similar trends would be apparent if specimens were allowed to tumble
dry without disturbance for different lengths of time and with the inclusion of
a cool down period at the end of each cycle, the second series of trials was
devised. Also in this series, the influence of reconditioning on shrinkage
measurements was monitored by allowing each set of specimens to recondition
after tumbling and measuring, before the mnext cycle was carried out. An
additional set, prepared from the same roll of fabric and washed/wet out under
identical conditions was line dried in a conditioned atmosphere for 24 hours,
for comparison.

b

Five sets, each comprising 5 standard shrinkage specimens (50 x 50cm®
template) were prepared from a roll of 20G interlock, knitted from Ne 1/38
combed cotton at 0.338cm nominal stitch length, which had been winch dyed and
finished during a separate investigation at Springfield Dyers and Finishers.

(NB: this was not the same piece which had been sampled for the preliminary
investigation).

Each specimen was conditioned in the laboratory, marked, measured and weighed
prior to laundering. Five standard loads of 2.75Kg were made up, including the
test specimens, with make-weight fabric of a similar construction.

Initial moisture content and % regain were determined from four separate
samples taken from the same roll.

An additional set of 5 standard shrinkage specimens was prepared from the same
roll of fabric, and the specimens conditioned, marked and measured. These were
then included in a 6th standard load which was made up as before to 2.75Kg
with make-weight fabric of a similar construction.



Each set of 5 shrinkage specimens plus make-weights was washed in a Hoover
automatic, domestic washing machine at 60°C.

On completion of the washing cycle the test specimens were weighed and then
the full load transferred to a Hoover domestic, single direction, tumble dryer
and tumble dried on the hottest temperature setting for a specified length of
time. Tumbling was then continued for a further 10 minutes with the heat turned
off, by using the cool down setting on the tumble dryer:- )

Set 1 40 mins hot tumble + 10 mins cool down
Total time in tumble dryer - 50 mins.

Set 2 50 mins hot tumble + 10 mins cool down
Total time in tumble dryer = 60 mins

Set 3 60 mins hot tumble + 10 mins cool down
Total time in tumble dryer = 70 mins

Set 5 80 mins hot tumble + 10 mins cool down
Total time in tumble dryer = 90 mins

Set 7 100 mins hot tumble + 10 mins cool down
Total time in tumble dryer - 110 mins

On completion of the specified drying time, the test specimens were weighed and
measured and then transferred to the laboratory for reconditioning in the
standard atmosphere (65%RH, 20°C). Each specimen was allowed to recondition
overnight (minimum 12 hours).

After reconditioning the specimens were reweighed and remeasured and then the
complete load was re-wet-out in the washing machine using the rinse cycle. On
completion of the rimse cycle the test specimens were weighed and the 1load
transferred to the tumble dryer and dried for the appropriate length of time,
i.e. set 1 40 + 10 mins, set 2 50 + 10 mins, etc.

On completion of the specified drying time, the test specimens were weighed and
measured and then transferred to the laboratory for reconditioning, reweighing
and remeasuring.

The rinse/tumble drying cycles were repeated a further 3 times for each set.
Measurements being taken both straight from the tumble dryer and after
reconditioning in the laboratory.



The line dry set was washed in a Hoover automatic, domestic washing machine at
60°C in the same way as the tumble dry sets.

On completion of the washing cycle the test specimens were weighed and ther
hung on a line in the laboratory in the standard conditioned atmosphere and
left to dry for 24 hours. After 24 hours the test specimens were weighed and
measured before being returned, with the make-weights, to the washing machine
for rewetting using the rinse cycle.

On completion of the rinse cycle the specimens were reweighed and hung on a
line in the laboratory for 24 hours before remeasuring and reweighing.

The rinse/line dry cycle was repeated a further three times.

After the 5th rimse/line dry cycle the specimens were left for a further 24
hours and reweighed and measured.

At the end of this period each specimen was oven dried and reweighed.

The individual results for shrinkage, weight and moisture content for each set
are given in individual appendices at the end of this report.

Tables 1 and 2, and Figures 1-14 summarise the average results obtained from
all sets.

Tables 3-7 give the results of the statistical analysis which compares results
obtained before and after reconditioning for each of the tumble dry sets.

In each of the tumble dry sets, length shrinkage increased progressively with
the number of cycles. Generally, also, length shrinkage increased with the
length of time in the tumble dryer. In particular, set 1 (40+10) and set 2
(50+10) did not develop the same amount of shrinkage as found in the other
three sets. The differences in shrinkage found between sets 3,(60+10), 5 (80+10)
and 7 (100+10) was, however, negligible. This would appear to indicate that the
full shrinkage potential of a fabric during any one cycle can only be achieved
if the average moisture content in the specimens falls below approximately 2%.
Once the specimens are uniformly dry (between 0 and 2% residual moisture)
tumbling for additional 1lengths of time does not appear to significantly
increase the level of length shrinkage developed.



The shrinkage results recorded for set 1 (40+10) were similar to the results
obtained from the line-dry set, which also showed progressive shrinkage with
number of cycles. With the exception of set 1, the shrinkage recorded in tumble
drying was always significantly higher than that recorded after line drying.

Variation between specimens within a set improved over sets 1, 2, and 3 but did
not improve further with extended tumbling times. The variation between
specimens for the line dry set was slightly better than set 1 and slightly
worse than set 2.

Vidth shrinkage was not progressive with number of cycles but increased
slightly with length of time in the tumble dryer,(reducing mositure content). In
particular, width shrinkages recorded for set 1 were lower than for the other
sets. Maximum width shrinkage is only achieved with low levels of residual
moisture (0-2%).

The amount of width shrinkage developed during line drying was significantly
less than for any of the tumble dry sets, but similarly did not increase with
the number of cycles.

Variation between specimens within a set improved between set 1 and set 2 but
tended to increase slightly with extended tumbling times. Variation in width
shrinkage measurements is generally higher than for length shrinkage. The
variation in width shrinkage measurements for the line dry set were similar to
set 1.

Moisture content in the specimens reduced with length of time in the tumble
dryer. Consistent minimum levels of moisture were only achieved with sets 5
(80+10> and 7 (100+10) although set 3 was also, on average, below 2% residual
moisture immediately on leaving the tumble dryer.

Variation in moisture content between specimens also decreased with increased
time in the tumble dryer and for set 1 in particular, with number of cycles.

The variation in moisture content of the line dry samples was insignificant.

Conditioning after tumble drying generally reduced the variability between
specimens for all sets, and with the exception of set 1, caused a significant
reduction in the levels of recorded length shrinkage between approximately 1
and 2%. For set 1 length shrinkage on average increased with conditioning.



Conditioning after tumble drying had little effect on width shrinkage either ir
the absolute values or the variability of the results, and although there was on
average a small decrease in width shrinkage the improvement was not
significant.

Obviously the variation in moisture content after reconditioning was negligible
for each set although there was a slight decrease in the absolute values as
time in the tumble dryer increased. The moisture content of the limne dry set
was similar to that of set 1 after reconditioning. The moisture content in set 7
after reconditioning was approximately 1% less. The apparent reduction in final
average moisture content with increasing lengths of time in the tumble dryer
may be due to increasing weight loss in the test specimens, as well as to the
effect of conditioning from the dry side.

S

1. For this fabric quality length shrinkage increases with length of time in
the tumble dryer (reducing moisture content) but once the average moisture
content of the specimens falls below approximately 2% no additional
shrinkage appears to develop.

2. Length shrinkage increases with the number of cycles but unless the
specimens are dried below approximately 2% residual moisture, maximum
length shrinkage does not develop even after 5 cycles.

3. For this fabric quality width shrinkage increases with length of time in
the tumble dryer but is apparently less sensitive to the level of residual
moisture in the specimens than length shrinkage. Maximum width shrinkage
was achieved with set 2 (50+10) where the residual moisture content in the
Specimens was on average 4.7%.

4. Vidth shrinkage did not increase with the number of cycles.

5. Moisture content reduced with the length of time in the tumble dryer but
did not on average fall below approximately 1.4% over sets 3, 5 and 7. For
set 1 in particular the apparent moisture content reduced with the number
of cycles.

6. Conditioning after tumble drying reduced the variability in the length
shrinkage measurements but did not have a significant influence on width
shrinkage measurements.



Conditioning reduced length shrinkage in sets which had been dried below
normal regain but caused a slight increase in the length shrinkage results
for set 1.

Less length and width shrinkage is developed during line drying compared
to tumble drying. Length shrinkage in line drying is progressive over
cycles but width shrinkage may improve slightly with number of cycles.
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INTERLOCK Ne 3@,

Stitch Length @.338, FINISH Winch Dye

Average of 5 replications

Cycle No LS%

Set 1 Tumble Dry 408+1@ mins

1 1@.
2 12,
3 11,
4 13.
3 15.
mean
sd

Set 2 Tumble Dry 35@+1@ mins

1 16.
2 18.
3 18.
4 18
3 20,
mean
sd

Set 3 Tumble Dry 6@+1@ mins

1 17.34
2 19.26
3 20,22
4 20.26
3 20.94
mean
sd

Set 5 Tumble Dry BO+1@ mins

1 17.2
2 19.26
3 20.5
4 21.06
5 21.34
mean
sd

Set 7 Tumble Dry 10@+1@ mins

| 17.18
2 18.82
3 19.74
4 20.5
i) 20.9
mean
sd
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10.42
10.04
11.66

9.38
11.58

11.22
11.38
11.74
11.42
11.94

12.16
11.6

11.32
12.24
11.96

12.46
12

12
11.18
11.7

11.32
11.4
11.4
11.44
11.1

1.4

1.18
2.24
1.1

2.54
1.29
0.62

2. 54
.31
2.29
0.31
8.6
2.41
0.15

.73
0.63
1.02
2.84
0. 47
.74
e.21

1.16
0.62
0.68
.73
2.89

.82
0.22

15.95
12.49
13.75
14.15

9.86

5.72
3.48
4,82
6.17
3.55

1.78
1.34
1,32
3.89
1.35

1.06
Q.55
1.21
Q.22
0.42

1.71
1.58
1.63
1.78
1.43

Set B8 Line Dry 24Hrs Conditioned Atmosphere

H 12.
2 13.
3 14,
4 13.
3 14,
mean
sd

96

€
52

18

w0
[N S 8]

1.49
1.33
e.7

1.98
1.36

Measured straight from the

8.51
e.21
0.66
Q.3

8.3

0.44
0.18

8.61
0.09
9.21
0.6

0.08
0.32
.27

.14
0.29
0.11
0.22
Q.19
e.19
0.07

.11
0.13
0.14
Q.14
0.32

0.17
8.09

Tumble Dryer

TABLE 1



SHRINKAGE 8935
TABLE 2

INTERLOCK Ne 3@, Stitch Length ©.338, FINISH Winch Dye

Average of S replications : Measured after conditioning

Set 1 Tumble Dry 4G+1@ mins

i 12.46 1.13 9.12 2.32 7.75 9.97
2 13.2 @.62 10.646 2.54 7.56 0.a7
3 13.94 2.27 1@.1 1.86 7.86 9.14
4 14,44 8.79 9.7 8.73 7.63 8.13
S 15.088 8.36 11.2 8.97 7.64 8.17

mean 8.63 .12 8.12

sd .35 8.7 8.85

Set 2 Tumble Dry 50+18 mins

i 15.18 0.42 11,82 B.664 7.17 8.2
2 16.94 8.54 11.46 @.27 6.58 @.e8
3 16.98 .68 11.5 2.64 6.71 0.15
) 17.3 8.63 11.58 8.73 7.14 8.17
] 18.34 8.51 11.58 28.43 6.42 9.45

mean .56 8.55 .21

sd 2.1 8.19 @.14

Set J Tumble Dry 6@+1@ mins

i 15.78 .36 12.04 8. 66 5.99 8.5
2 17.38 .61 12.04 @.467 6.23 8.83
3 18.466 8.5 11.84 8.29 6.085 8.07
4 18.95 8.5 12.12 2.55 6.4 9.089
5 19.1 Q.42 12.32 8.94 6.26 9.928

mean 8.48 @.62 .15

sd 2.89 8.23 0.19

Set 5 Tumble Dry 8@+18 mins

1 15.52 8.72 11.42 B.69 6.59 0.11
2 17.28 .68 11.3 8.357 6.13 8.1
3 18.48 2.28 11.42 2.53 6,22 0.19
4 19.48 8.49 11.26 1.82 5.42 1.28
S 19.66 .62 11.62 @8.86 6.13 9.13
mean 8.56 8.73 8.37
sd 8.18 0.21 .51

Set 7 Tumble Dry 10@8+18 mins

1 15.34 0.37 11.4 2.51 6.13 @.08
2 14.98 8.32 11.48 9.52 6.339 8.09
3 18.62 .39 11.02 1.23 6.3 8.06
) 19.42 8.25 11.96 1.15 5.79 0.07
3 19.58 8.45 19.88 B8.67 4.11 .03

mean 8.36 8.82 8.97

sd 9.08 8.39 0.02

Set 8 Line Dry 24Hrs Conditioned Atmosphere

12.96 1.89 7.36 1.49 7.32 0.11
13,52 .78 6.32 1.33 7.61 8.1
14.18 8.2 6.16 8.7 7.38 .12
13.8 1.72 5.84 1.98 7.42 a.1
14,18 9.82 6£.54 1.36 7.39 2.11

L8 I A



STUDENTS 7 STATISTIC
DEGREES OF FREEDOM

Q5% - 2.776

99%
99.9%

i

4.604 X
8,610 ¥¥¥

(H=3)

SHRINKAGE MEASURED IMMEDIATELY / AFTER CONDITIONING

SET 1 ¢+ Tumble Dry 4@mins + 1@mins COOL Down

FULL WASH

1st RINSE

2nd RINSE

Jrd RINSE

4th RINSE

FULL WASH

lst HINSE-

Znd RINSE

3rd RINSE

4th RINSE

LS
WS
LS
W5
LS
KS
WS
g

g

WS

Mean

Difference T r &g
1.52 4,374 B.alsd
-1.3 2.7147 @.978%9
f.46 2.5715 a.8317
.62 1.2266 G.2475
2.24 1.82 B.1381
-1.596 1.1841 6.@2772
1.86 3.48487 + B.8271
B.1z B.4441 B.814C
~@.1C 8.4441 @.7174
-B.38 1.6586 8.9434
IMMEDIATELY / AFTER CONDI

5fmins + 1@mins CGOL Down

Mean
Ditference T rosq
-1 3.2444 ¥ §.9474
-0.2 B.4924 @.0082
-1.7%2 14.758 ##+ 0,929
2.08 @.594% 8.3391
1.56 S.1432 % 2.248%
2.24 B.5787 9.2975
-8.7 1.28886 B.2176
@.16 0.3915 2.0895
-1.9 7.0633 %% @,.1736
-@. 74 1.7566 B.5374

IONING

TABLE 3

TABLE 4



STUDENTS 7
DEGREES OF

PS% - 2.

9%
9G.9%

it
o s

STATISTILC

FREEDOM
776 #
604 *¥
610 Fax

SHRINKAGE MEARSURED

TABLE 5

IMMEDIATELY + AFTER CONDITIONING

SET 3 ¢ Tumble Dry 68mins + 1Bmins COOL Down

FULL WASH
{st RINSE
2nd RINSE
ird RINSE

4th RINSE

Mean
Difterence T r eq
-1.36 Q.7207 %% R.&612Z2
-&.1% B.7171 6.79
-1.88 7.4981 % 2.5889
@.44 1.45@6 @.315%
-1.564 11.9447 #+% B.8869
B.32 g.8348 B.51C2%
~1.76 17,4986 #%%  B.748A
~@.17 @.29%5 G.472%2
1.84 14,1122 *¥%3 @.06672
B.36 1, 1272 B.6229

SHRINKAGBE MEASURED

SET S ¢ Tumble Dry

.......

WS

IMMEDIATELY  AFTER CONDITIONING

8@mins + l@m

TABLE 6
ns COOL Down

-

Mean
Difference T r sg
1.48 S.H637 %# @.3253
1.84 2.7478 8.@145
1.98 8.2215 »¥% 0.5223
~¥&.5 1.8257 @.192¢%
-2.07 13.3195% ¥  0.4266
@.58 1.8@72 2.0103
1.38 9.0471 ¥%¥ B.5366
Q.28 8.2493 2.7461
1.68 10.8399 *»*% @.7322
-6.08 B.29461 8.7247



STUDENTS T STATISTIC

DEGREES OF FREEDOM - 4 (N=3)

5% = 2.776 %
294 4,684 ¥%
27.9% 8.618 **%

SHRINKAGE MEASURED IMMEDIATELY

SET 7 1 Tumble Drv 180@0mins

Mean
Ditference

FULL WASH LS 1.84 21
Ws .28 i
Ist RINSE LS -1.84 14
WS 2.28 ]
2nd RINSE LS -1.12 k4
WS -@.38 1
3Jrd RINSE LS -1.8@8 3
Ws 8.52 1
4th RINSE LS -1.32 b
WS -@.22 1

+ i@

L9922
L6374
L1122
L9719
.823

. 1431
. 20882
. 14Q%
. Be2

.148

/ AFTER CONDITIONING

mins COOL Down

#¥%  0.8995
2.5018
¥%%  P.3643
B.2477
*¥%  0.7521
f.8414
¥ B.66368
B.373%
¥ B.0433
2,894

TABLE 7



SHRINKAGE IN TUMBLE DRYING : 298G INTERLOCK FIGURE 1
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FIGURE 2
SHRINKAGE IH TUMBLE DRYIHG : 26G INTERLOCK
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SHRINKAGE IN TUMBLE DRVING : 28G INTERLOCK

“Width Shrinkage Sets1-7 Measured straight from Tumble Dryer
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SHRINKAGE IN TUMBLE DRYING : 286G INTERLOCK
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FIGURE 3

FIGURE 4



LENGTH SHRIHKAGE and MOISTURE CONTENT after DRYING

Tumble Dry sets 1,2,32,5,7 Measured inmediately
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WIDTH SHRINKAGE and MOUOISTURE CONTENT after DRYING
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FIGURE 13
% MOISTURE CONTENT - STANDARD DEUIATIUNS

Tumble bry cets 1,2,2,5,7 Measured immediately
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SHRINKAGE IN TUMBLE DRYING

SET 1 : 48ains HOT Tuable + 18ains COOL Down

SHRINKAGE MEASURED IMMEDIATELY

Sieole FULL WASK Ist RINSE 2nd RINSE ! Jrd RINSE ! 4th RINSE
Reference L5 WS1 ¢ LS% WX . LS ¥S1 i LS WST 1 LS} ¥51
A 11 §.4 12,8 11 12.86 1.8 14,9 8.2 16.3 11,4
B 1.2  12.1 11,6  18.4 12.6  11.2 13.9 11 14.5 12,8
C 9.9 11 12,3 11.2 12,5 1.2 1.5 1.t 14,5 11.2
D 11.4 8.4 13.4 9 7.2 1541 13.4 9.8 13.86 1.4
E 12.2 11 13.6 8.6 13.4 9 13.2 8.8 14,9 11,2
4+ COLUMN STATISTICS +###
Hean SD CV%
1 FULL LSZ 10.9400 0.9263 8.47
2. WASH WS% 10.4280 1.4087 13.44
3 Ist LS% S 12.7400 @.8173 b6.42
4, RINSE WS 5 18,8480 1.1781 11.73
g. 2nd LS% N 11.7@80 2.5397 21.71
6. RINSE LEYA 3 11,6680 2.2443 19.25
7 3rd LS% 5 13.3880 1.2398 9.27
8. RINSE NS 5 9.58@8@ 1.1089 11.4¢
9 4th LS% ] 15.2880 8.8124 .34
18. RINSE WS 5 11.568@ @.5484 4.67
SHRINKAGE IN TUMBLE DRYING
SET { + 4@mins HOT Tumble + 18amins COOL Down
SHRINKAGE MEASURED AFTER CONDITIONING
Sasole FULL WASH ! Ist RINSE ¢ 2nd RIXSE | Ird RINSE ¢ 4th RINSE
Reference LSX  Ws1 ! LS ¥51 ' LSt sy { LS NS I LS1 ¥s1
[ 13.6 1.2 13 11.2 13.9 18 15.1 8.8 15.5 1.6
B 14 12,1 12,4 1.2 13.6  1LS 14,7 18.2 14,7 12.7
o 1.1 183 3.1 18.3 14.1 10.8 13.1 183 14.7 18,3
il 13.2 6.4 13.4  18.6 13.8 9 14,4 10.2 15.2 18.8
E 13 9.6 14,1 18 14,3 9.2 14.9 9 13.3 I8¢
4% COLUMN STATISTICS ##+
Mean SD CV%
1. FUuLL LS% 12. 4408 1.1305 9.07
2. WASH WS¥% 5 9.1280 2.3231 25.47
3. Ist LS% S 13.2080 8.46285 4,780
4. RINSE WS 5 18.60688 8.5367 5.83
3. 2nd LS4 ] 13.9480 8.2782 1.94
6. RINSE WS 3 10. 1888 1.083583 18.48
7. 3rd LS% 5 14,4489 8.7925 5.49
8. RINSE NSY 5 9.78@8 8.7348 7.38
9. 4th LS% 5 15,8880 8.34633 2.41
{@ RINEF WNCY ] 11 2000 A 9LA7A R AT



SHRINKAGE IN TUMBLE DRYING : SET 1 : ALL CYCLES

D < [y
%Shrinkage MEASURED IMMEDIATELY

n

2
28
18
16
14
12
10

LT O A

“ 4 4 4 4 4 4 A
FULL WASH | RINSE 1 | RINSE 2 | RINSE 3 | RINSE 4

SHRINKAGE IN TUMBLE DRYING : SET 1 ¢ ALL CYCLES

“Shrinkage MEASURED AFTER CONDITIONING

2

n

20
18
16
14
12
1@

A CTE S )

N

A

S

A A 4

FULL WASH | RINSE 1 | RINSE 2 | RINSE 3 + RINSE 4



SHRINKAGE IH TUMBLE DRYING : 200G IHTERLOCK
“Length Shrinkage SET 1| Tumble (40+418mins>y, SET 8 Line Dry

n
|
o

Measured straight from Tumble Dryer
Measured after conditioning
Line Dry (24Hrs Conditioned)

[ AN

o
+ O
n » n

18
17
16
15
14
13
12
11

HASH/RINSE CYCLE

SHRINKAGE IH TUMBLE DRYING : 20G INTERLOCK

“Width Shrinkage SET {1 Tumble (40+18mins)>, SET 8 Line Dry

o0 = Measured straight from Tumble Dryer

14 0 = Mgasured after condiﬁigning
+ = Line Dry (24Hr= Conditioned)

12

16

8

6

tIASLY JvA?LIAE AU ™



SHRINKAGE IN TUMBLE DRYING

SET { ¢ 40mine HOT Tumble + {Qamins COOL Daown

SAMPLE WEIGHTS «a

Sample

Reference A B C D E
Oven Dry gg.81 88,17 91.27 B83.08 83.9
rig Cond 94,68 94 97.3 g8.57 89.45

IN+T Wet 158.36 152.99 163.43 150.8 145,08
1W+T Dry 110.93 101.83 104.36 106.56 95.13
{W+T Cond 96.27 95.67 98.82 90.04 98.99

2647 Wet 153.38 162.56 159.06 144,65 145.33
2W4T Dry 99.53 183.79 103.75 93.55 96.89
2W+T Cond 96.12 95.28 98.8 g89.82 9@.79

JW+T Wet 146.463 144,86 149.59 142.44 136.65
IW+T Dry 100.82 1@01.82 102.01 100.87 99.77
JW+T Cond 96.28 95.78 99.28 9@.07 9@.97

4W+T Wet 150.29 146 147 134.26 139.02
4W+T Dry 105.53 106.71 104.54 93.06 97.7%
4W+T Cond 96.06 95.35 99.05 9@.84 9@.71%

SH+T Wet 141.68 14@.4 150.4 148,52 136
SW+T Dry 95.84 98.27 100.57 90.57 93.42
SW+T Cond 95.87 95.465 98.86 89.98 90.86

N.B., Oven Dry sample weights calculated from Original Conditioned
sample weights using Average Moisture Content established on
samples of the same fabric in a separate test.

¥#% ROW STATISTICS %+

SD Cv¥%
1.0ven Dry 3 87.0460 3.4589 3.97
2.0rig Cond & 92.6000 3.6838 3.97
J.IW4T Wet 3 154.1320 7.0476 4,37
4. 1W+T Dry 9 103.7620 3.8696 5.66
3. 1447 Cond ¥} 94,3580 3.7174 3.94
6.2W4T Wet S 132.9960 8.0127 3.24
7.2W+1 Dry 9 ?9.5020 4,4351 4.46
8.2W+T Cond 3 94,1620 3.74689 4,00
9.3W+T Wet 5 144,0340 4,8829 3.39
18, 3W+7T Dry 3 100.8980 1.0@63 1.00
11.3W+T Cond N 94,4760 3.8645 4.09
12,4647 Wet 3 143.31480 6.5169 4.5%5
13.4W+T Dry S 1e1.5100 5.8784 5.79
14.4W+T Cond 5 94.2420 3.e8a7 4.83
19,9047 Wet S 141.8000 5.2729 3.72
16.5W+T Dry 9 95.7340 3.9323 4.11
17.5W+T Cond 5 94.2440 3.7278 3.95



SHRINKAGE IN TUMBLE DRYING

SET 1 : 4@mins HOT Tumble + 1@mins COOL Down

% MOISTURE CONTENT

Sample

Reference [ R C D E
Oven Dry

Orig Cond 6.2 6.2 6.2 6.2
IN+T Wet 43.92 42.37 44,15 A44.91 42.17
1W+T Dry 19.94 13,41 12.354 22.63 11.8
1W+7 Cond 7.73 7.84 7.64 7.73 7.79
2R+T HWet 42.1 45,76 42.62 42.36 42.27
2R+T Dry 10.77 15.65 12.83 11.19 13.41
2R+T Cond 7.61 7.46 7.62 7.3 7.39
3R+T Wet 39.43 39.13 38.99 41.467 3B.6
IR+T Dry 11,91 13.41 16,53 16.98 15.91
3R+T Cond 7.76 7.93 8.07 7.76 7.77
4R+T Wet 40.91 39.61 3I7.91 38.12 39.65
4R+T Dry 15.84 17.37 12.69 10.72 14.13
4R+T Cond 7.5 7.33 7.85 7.73 7.51
SR+T Wet 37.32 37.2 39.32 40.88 38.31
SR+T Dry 7.34 10.28 ?.25 8.27 10.19
5R+7T Cond 7.36 7.82 7.68 7.67 7.66

N.B.Moisture Content calculated from sample weights
ZMC = (Sample Weight - Calc Oven Dry Weight)/Sample Weight #1080

k2% ROW STATISTICS #x#x

Mean SD Cvi
1.0ven Dry 5 g.2000 ?.0000 0.00
2.0rig Cond 3 6.2005 @.0829 8.85
J.1W+T MWet 9 43,5036 1.1865 2.73
4.1W+T Dry 5 15.94735 4,6948 29.44
5.1W+T Cond 3 7.7501 0.0744 8.9¢6
6.2R+7T Wet 3 43,8626 1.5239 3.54
7.2R+T Dry 5 12,4896 1.7497 14.01
8.2R+7T Cond 3 7.35563 8.0694 8.92
9.3R+7T Wet 3 39.56359 1.2136 3.87
18.3R+T Dry 3 13,7443 2.6981 19.57
11.3R+T Cond 3 7.8609 8.1481 1.78
12.4R+T MWet 5} 39.2396 1.2353 3.15
13.4R+7 Dry 3 14,1539 2.46039 18.48
14, 4R+T Cond 3 7.6339 8.1518 1.99
15.5R+7T Wet 3 38,6036 1.5317 3.97
16.5R+T Dry 5} 9.0641 1.264% 13.95
17.9R+T Cond 3 7.6381 0.1667 2.18
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APPENDIX 2



SHRINKAGE IN TUMBLE DRYING

SET 2 1 S@ains HOT Tuable + 18ains COOL Down

SHRINKAGE MEASURED IMMEDIATELY

Sasnle FULL WASH | ist RINSE | 2nd RINSE | 3rd RINSE | 4th RINSE
Reference LS1 It LSY WS 1 LSY (1 SRR} [ ) SR Y ¥SY
A 17 1.3 18.6 11.7 18.8 18.2 113 19.8 12,9
B 17.2 104 16.8 11.¢6 19.2 18.9 1.4 2.8 11.8
C 4.7 11.2 17.¢ 11 18.1 17.9 11.4 19.9 11.4
D 16.3 18.1 11.1 8.1 17.3 16,9 A.1 12,1
£ 15.7 . 17.9  11.§ 18.5 . 17.7 .7 .9 113
#x¢ COLUMN STATISTICS #+#+
SD CcvL
1. FULL LS% ] 16.16880 1.8183 6.29
2. WASH WS 5 11.2208 8.5357 4.77
3. 1st LS% ] 18. 24088 0.4159 2.28
4., RINSE WS% ] 11.3608 8.3114 2.74
5. 2nd LS% b 18.354080 0.4722 2.5%
&. RINSE WS% b 11.7408 @8.2881 2.45
7. 3rd LS% ] 16. 0880 28.4800 3.33
B. RINSE WS% ] 11.4280 0.3114 2.73
9. 4th LS% S 20.3088 8.35148 2.54
18. RINSE WS ] 11.9408 0.6825 5.05
SHRINKAGE IN TUMBLE DRYING
SET 2 : S8ains HOT Juable ¢ {8ains COOL Down
SHRINKAGE MEASURED AFTER COMDITIONING
Samole FULL WASH 1st RINSE | 2nd RINSE | 3rd RINSE | 4th RINSE
Reference LS [1:7 S &4 WSt 1 LS1 ¥SY 4 LSY WSl it LS wS%
A 15.4 12,1 17.4  11.5 17 11.5 17.6 117 18.4 12.1
B 15.6 18.8 17.6 11.4 7.8 11 16.4 12.4 19.2 1
C 145 1 16.3  11.2 16.3  11.4 17.3 12 18.1 11.4
b 15.3 (8.3 16.7 11,3 17.5  18.9 7.1 1.3 17.9 1.9
t 15.1  18.9 16.7  11.9 16,3  12.5 18.1 10.5 18.1 11.5
*%% COLUMN STATISTICS ##«
Mean sD cvi
1. FULL LS% ] 15.1800 0.4287 2.77
2. WASK WS% ] 11.0200 8.6611 6.08
3. 1st LS% S 16.9400 8.5413 3.28
4. RINSE WS% 5 11.4600 8.2702 2.36
5. 2nd LS% ] 16.9800 8.6834 4.02
4. RINSE WS4 ] 11.50080 8.6364 3.53
7. 3rd LS% ] 17.3088 8.6285 3.63
8. RINSE L YA b i11.5608 8.7259 6.27
9. 4th LS% S 18.3408 8.35128 2.80
18. RINSE WS% 5 11.5608 8.4324 3.73



SHRINKAGE IN TUMBLE DRYIMG : SET-2 : ALL CYCLES
%Shrinkage MEASURED IMMEDIRTELY

4 A A 4

FULL WASH | RINSE 1 | RINSE 2 | RINSE 3 | RINSE 4

SHRINKAGE IN TUMBLE DRYIMG : SET 2 : ALL CYCLES

MEASURED AFTER CONDITIONIHNG
“Shrinkage

N

2

20

18

16 +
14

12 +

10

8
6
4
2

A 4 4 4 A 4 4

FULL WASH | RINSE 1 | RINSE 2 | RINSE 3 | RINSE 4



SHRINKAGE IN TUMBLE DRYING : 28G INTERLOCK

( = : ~ S .
%Length Shrinkage SET 2 Tumble (5B8+10mins), SET 8 Line Dry

21 o = Measured straight from Tumble Dryer
26 0 = Measured after conditioning
= + = Line Dry (24Hrs Conditioned)
19
18
17
16
15
14
13
12
11
WASH/RINSE CYCLE
SHRINKAGE IN TUMBLE DRYING : 286G INTERLOCK
%Width Shrinkage SET 2 Tumble (50+10nins)y, SET 8 Line Dry
0 = Measured straight from Tumble Dryer
14 0 = Measured after conditioning
+ = Line Dry (24Hrs Conditioned)
12 :8
10
8

6 + /

WASH/RINSE CYCLE



SHRINKAGE IN TUMBRLE DRYING

SET 2 : 5@mins HOT Tumble + 1@mins COOL Down

% MOISTURE CONTENT

Sample

Reference a B C 3} 3
Oven Dry

Orig Cond 6.19 6.2 6.21 6.2 6.2
1W+T Wet 42.74 43,47 43.77 45.33 42.41
1W+T Dry S.16 5.82 6.35 6.04 5.25
1W+T Cond 6.94 7.21 7.4 7.3 6.99
2R+T Het 44,45 40,33 44.83 42.37 40.09
2R+T Dry 3.5 3.47 3.18 3.47 3.77
2R+T Cand 6.53 6.59 6.5 6.61 6.71
JR+T MWet 43.38 43.81 41.78 45.93 43.78
3R+T Dry 4,24 4.54 4,94 5.9 4,48
3R+T Cond 6. 61 6.63 6.76 6.96 6.62
4R+T Wet 38.95 4@8.17 41.5 44,1 40.84
4R+T Dry 5.99 6 5.74 7.04 6.086
4R+T Cond 7.3 7.12 7.81 7.43 7.1
SR+T Wet 38.76 38.88 37.45 39.88 36.71
SR+T Dry 3.89 3.93 3.83 3.29 3.22
5R+T Cond 6. 68 5. 63 6.75 6.52 6. 49

N.B.Moisture Content calculated from sample weights
WMC (Sample Weight Calc Oven Dry Weight)/Sample Weight *10@@

*#% ROW STATISTICS #x2

Mean Ssh cvi
{.0ven Dry 3 a.aa00 @.0000 .00
2.0rig Cond 3 6.1990 0.0047 0.08
3.1W+T Wet 5 43,5824 1.8912 2.50
4.10+T Dry 5 5.7247 8.5094 8.90
3.1W+T Cond 5 7.1686 @.2003 2.79
6.2R+7T Net 3 42.4535 2.2669 5.34
7.2R+T Dry 5 S.4804 @.20878 5.97
8.2R+T Cond 5 6.58@5 8.08815 1.24
9.3R+T NWet S 435.5787 1.5200 3.49
10.3R+T Dry 5 4.8199 0.46558 13,61
11,.3R+T Cond 5 6.7139 0.1512 2.25
12.4R+T Wet 5 41,1131 1.9172 4,66
13.4R+T Dry 5 b.1450 2.5036 8.17
14.4R+T Cond 3 7.1369 @.1478 2.35
15.5R+T Wet 3 38,1746 1.2178 3.19
16.5R+T Dry 5 3.5455 @8.2955 8.33
17.5R+T Cond 3 6.4152 0.4527 7.06



SHRINKAGE IN TUMBRBLE DRYING

SET 2 : SOmins HOT Tumble + 1@8mins COOL Down

SAMPLE WEIBHTS g

Sample
Reference A B C D E
Qven Dry 78.6 78.64 79.85 77.8 77.84

Orig Cond 83.79 83.84 84.28 82.94 B82.15

IW+T Met 137.27 139.1 148.58 142.31 134.27
1W+T Dry 82.88 83.5 84,41 182.8 81.33
{W+T Cand 84.46 84,75 85.37 83.93 82.85

20+T Wet 142 131.8 143.28 135 128,42
2W+T Dry B1.45 81.47 81,65 B88.6 ge.e8
2W+T Cond 84,29 B84.15 84.55 83.31 82.6

3W+T Wet 138.81 137.99 135.78 143.93 137.07
JW+T Dry 82.28 82.38 83.16 B82.68 B88.47
3W+T Cand 84.16 84.22 84.78 83.62 82.52
4W+T Wet 128,75 131.45 135.12 139.18 138.2¢6
4N+T Dry 83.61 83.66 83.86 83.69 B82.83

4W+T Cond 84.54 84.67 B85.f1 B84.04 82.95

SW+T Wet 128.35 127 126.38 129.4 121.75
SW+T Dry 8t1.75 81.52 82.2 808.45 79.62
SW+T Cond 84.23 B83.33 84.77 B83.23] 82.41

N.B. Oven Dry sample weights calculated from Original Conditioned
sample weights using Average Moisture Content established on
samples of the same fabric in a separate test.

##x  ROW STATISTICS ##»

Mean sh CV¥%
1.0ven Dry 78.2300 @.7955 1.82
2.0rig Cond 83.40882 2.85@4 1.82
J.IW+T Wet S 138.708648 3.8982 2.23
4, 1W+T Dry ] 82.9840 1.127@ 1.36
9. 1W+T Cond 9 84,2728 2.9498 1.13
6.2W+T Wet 3 136.1408 46.3641 4.67
7.2W+T Dry 5 81.85082 2.46782 8.84
8.2W+T Cond 3 83,7408 2.7796 2.93
9. 3W+T Wet S 138.71680 3.1245 2.25
18.3W+7 Dry ) 82.1948 2.9487 1.14
11.3W+T Cond S 83.8¢400 2.8543 1.82
12.4W+T Wet ] 132.952¢0 4.2826 3. 16
{3,.4W+T Dry S 831.37¢8 8.7598 8.91
14.4W+7 Cond 5 04,2420 8.8019 2.95
15,5W+T Wet 3 126.957¢68 2.9424 2.32
16.5W+T Dry S g1.108¢2 1.8514 1.30
17.9W+T Cond b) 83.5948 Q.9z2088 1.10
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APPENDIX 3



SHRINKAGE IN TUMBLE DRYING

SET 3 ¢ 4@uins HOT Tusble + IBains COOL Down

SHRINKAGE MEASURED IMMEDIAYELY

Sasnle FULL WASH | tst RINSE 1§ 2nd RINSE ! 3rd RINSE ! 4th RINSE
Reference L1 WS> ¢ LST WS i LSY  WMSX ! LSY WSl ! LSI  WSI
[ 17.8 1.7 19.4 11,9 20,4 101 2.2 11,5 2.2 12.3
B 17.7  1L.¢é 0.1 10.4 2.3 1.8 2.7 12,2 21,3 t1.46
o 7.5 12.2 9.9 1.4 2.3 12,86 2.5 (L6 21, 11.8
b 7.3 1.9 8.5 11,9 2.1 19 2.1 123 A 1.5
1 1.4 13.4 16.4  12.2 19.8 11 19.8  13.6 2.2 126
##%  COLUMN STATISTICS #+#
SD Cvi
1. FULL LS% S 17.3400 0.35595 3.23
2. NWASH WS% ] 12,1600 8.7381 6.08
3. tst LS% S 19,2600 8.7829 4,07
4. RINSE WS S 11.46000 0.4285 5.42
5. 2nd LS% S 20.2208 0.2775 1.37
6. RINSE WS 5 11,3280 1.8232 9.04
7. 3rd LS% S 20. 2408 8.35@7 1.73
8. RINSE WSZL S 12,2400 8.8385 6.85
9. 4th LS% S 20.94080 0.4393 2.10
1@8. RINSE WSL S 11,9408 0.4722 3.95
SHRINKAGE IN TUMBLE DRYING
SET 3 : b8sins HOT Tueble + 18mins COOL Down
SHRINKAGE NEASURED AFTER CONDITIONING
Samole FULL WASH ! {st RINSE ! 2nd RINSE ! 3rd RINSE ! 4th RINSE
Reference LS w1 i LSY Ws1 i LS W1 ! LS1  WSI ! LSXY WSl
A 16 1.9 17.4  11.9 19 12.1 18.8 1.3 19 12.3
B 13.7 11.8 8.3 11.4 19.3 11,4 9.1 1.8 19.7 11.2
C 15.9  11.6 17.3  12.4 16,5 11,6 -18.5 1.8 19.3 12
D 16,1 117 17.3 115 18.5 1.7 18.3 117 18.9 12,3
£ 15.2 132 16.6 13 18 12.2 17.8 13 18.6 13.8
##%  COLUMN STATISTICS #+=#
Mean SD cvy
1. FULL LS% ] 15.78080 0.33644 2.26
2. WASH WSY ] 12.84680 @8.635880 5.47
3. tst LS% ] 17.38080 8.6038 3.49
4. RINSE WS% ] 12,0408 0.66356 5.53
3. 2nd LS% S 18. 6608 8.5030 2.70
6. RINSE WSL ] 11.684480 @.2881 2.43
7. 3rd LS% ] 18. 50088 2.495@ 2.68
8. RINSE WS S 12.12088 8.545¢ 4.50
9. 4th LS% ] 19.10080 9.4183 2.19
18. RINSE WSL ] 12,3288 8.9418 7.64



SHRINKAGE IN TUMBLE ORYING : SET 3 : ALL CYCLES

%Shrinkage MEASURED IMMEDIATELY

22

[ (4N
«w (s}

14
12
1o

LAV T -« )

4 4 4 4 4

FULL WASH | RINSE 1 | RINSE 2 | RINSE 3 | RINSE 4

SHRINKAGE IN TUMBLE DRYING : SET 3 : ALL CYCLES

. . MEASURED AFTER COHDITIONING
“Shrinkage

22

LA

;)
18
16
14
12
10

N
o~
N
aN



SHRINKAGE IN TUMBLE ORYIHG : SET 3 : aLL CYCLES

%“Shrinkage MEASURED IMMECIATELY

22

o

8
18
16
14

4 4

FULL KASH | RINSE 1 | RINSE 2 | RINSE 3 | RINSE 4

SHRINKAGE IN TUMBLE DRYING : SET 3 : ALL CYCLES

. MEASURED AFTER CONDITIONING
%Shrinkage

[V

2

"

8

16
14
i2
19

[AC TR - <)

A A

FULL WASH | RINSE 1 | RINSE 2 | RINSE 3 | RINSE 4



SHRINKEAGE IN TUMELE DRYING

SET 3 : 6@mins HOT Tumble + 1@mins COOL Down
SAMPLE WEIGHTS g

Sample

Reference R B C D E
Qven Dry 80.04 B8@.63 80.73 81.87 85.3
Orig Cond 85.33 B835.96 84.07 87.28 9@.94
1H+T Wet 14@.88 145.9 141.76 15@.62 154.58
1W+T Dry 81.35 82.@1 83.@8 83.88 B84.43
18+T Cond 85.44 85 85.81 87.38 914
2W+T Wet 145.4 137.08 14@.93 142 141,64
2W+T Dry 81.@89 81.84 81.74 82.92 B86.49
2W+T Cond 85.4 85.98 86.@6 B87.33 90,94
JW+T Met 135.8 132.94 129.74 134.8 137
IN+T Dry 81.1 81.53 B81.65 83.17 B8b4.6
JW+T Cond 85.23 85.74 84 87.195 90.76
44+T Wet 153.27 137.66 158,23 143.15 148.89
4W+T Dry 82.91 82.33 83.4 84.9 88.08
44+T Cond 85.53 B8&6.11 86.31 B7.56 91,01
SH+T Wet 149.99 131,53 132,686 134.1 137.45
SW+T Dry 81.1 81.48 81,94 B82.96 86,49
SW+T Cond 85.27 86.085 86.18 87.35 91.83
N.B. Oven Dry sample weights calculated from Original Conditioned

sample weights using Average Moisture Content established on
samples of the same fabric in a separate test.

+&%  ROW STATISTICS 4+

Mean SD Cvi
1.0ven Dry S 81.714@ 2.1112 2.58
2.0rig Cond 5 87.11¢4@ 2.2511 2.98
J.1W+T Wet ¥} 1456.7489 5.8388 3.98
4.1W+T Dry 5 g83.19@e 1.9597 2.35
S5.1W+T Cond 5 86.9260 2.4478 2.82
6.2H+T Wet 141,4100 2.97907 2.10
7.2W+T Dry S 82.8200 2.1538 2.60
8.2W+T Cond S 87.142@ 2.2369 2.5
2.3W+T Wet ) 134.0@560 2.8344 2.1t
19.3W+T Dry 5 g82.81080 2,.2584 2.73
11.3W+T Cond 5 86.9760 2.2292 2.56
12.4W+T Wet ) 152.080@ 12.0732 7.94
13.4W+T Dry S 84,3240 2.3059 2.73
14.4W+71 Cond N 87.304@ 2.2008 2.52
15,5W+T Wet 5 135,340 3.8604 2.85
16.5W+T Dry 82.83489 2.1517 2.60
17.5W+T Cond 87.1760 2.2791 2.61



SHRINKAGE IN TUMBLE DRYING

SET 3 : 4@mins HOT Tumble + 1@mins COOL Down

% MOISTURE CONTENT

Sample

Reference A B C D E
Gven Drv

Orig Cond 6.2 6.2 6.2 4.2 6.2
1N+T Wet 43,19 44,74 43,85 45.464 44,82
18+T Dry 1.61 1.468 2.83 1.46 1.31
1W+T Cond 6.32 S5.14 5,92 6.31 b.26
2R+T Wet 44,95 41,18 42,72 42,35 39.78
2R+T Dry 1.29 1.48 1.26 1.27 1.38
2R+T Cond .28 6.22 6.19 6.25 6.2
JR+T Wet 41.086 39.35 37.78 39.27 37.74
JR+T Dry 1.31 1.1 1.13 1,96 1.5
3R+T Cond 65.089 5.96 6.13 6.086 6.02
4R+T Wet 47.78 41.43 48,98 42.81 49.25
AR+T Dry 3.46 2.86 3.2 3.57 3. 164
4R+T Cond - 6.42 6.36 6.47 6.5 6.27
SR+4T Wet 43.23 38.7 39.19 38.95 37.94
SR+T Dry 1.31 1.29 1.48 1.31 1.38
SR+T Cond 6.13 6.3 6.32 6.27 6.29

N.B.Moisture Content calculated from sample weights
%MC = (Sample Weight - Calc Oven Dry Weight)/Sample Weight *18

#x%  ROW STATISTICS kx#

Mean SD cvy
1.0ven Dry 5} 0.0000 0.0009 9.00
2.0rig Cond 3 6.2009 9.0023 0.84
S.AW+T Wet 5} 44,2873 1.1254 2.54
4,1W+T Dry 5 1.7771 9.6054 34,94
3.1W+T Cond ] 5.9902 9.5023 8.38
6.2R+T Wet 5 42,1941 1.9217 4,55
7.2R+T Dry 5} 1,3351 9.0925 6.93
8.2R+T Cond S L2292 0.0347 9.5¢
9.3K+T Wet 5 39.0375 1.3715 3.91
10.3R+T Dry 5} 1.3204 0.2098 15.89
11.3R+T Cond 5] 6.8503 0.04652 1.08
12.4R+T Wet S 446.0495 J. 4640 7.96
13.4R+T Dry 5 3.08906 2.5990@ 19.38
14,.4R+T Cond 3 6.4041 2.0883 1.38
15,5R+T Wet S 39.592¢ 2.0840 5.26
16.5R+T Dry S 1.3518 9.8775 5.73
17.5R+T Cond 5 &6.2649 0.0754 1.21
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APPENDIX 4



~

SHRINKAGE

IN TUMBLE DRYING

SET S : BBains HOT -Tuable ¢ 18ains COOL Down

SHRINKAGE MEASURED IMMEDIATELY

Sasole FULL WASH ! Ist RINSE | 2nd RINSE | Jrd RINSE ! Ath RINSE
Reference LS Wl t  LSX W1 | LSBT W51 1 LS w1t L8l L1514
A 16,9 12,3 19.5 1.5 287 1.9 20,7 9.4 2.3 1%
B 1.2 12 19.4 11,6 28,6 11.4 2 8.6 2.2 11
C 16.8 12,4 18.6 12.4 19.8  12.4 8.4 12,6 W4 12,4
D 17.5 1341 19.4 12 .6 12,4 21.2 1l 22 11.4
E 17.6 12,5 19.4 12,5 288 1.9 2t 12.3 21,8 131
#4¢ COLUMN STATISTICS ##=
Mean SD cvi
1. FULL LS% 5 17.20080 8.3334 2.86
2. WASH WS% 5 12.44080 8.4037 3.24
3. ist LSX 5 19,2400 8.3715 1.93
4, RINSE LIy S 12,0008 0.4528 3.77
S. 2nd L.SX 5 2@. 5008 @.40080 1.95
&. RINSE WSY S 12.0008 2.4183 3. 49
7. 3rd LSX 5 21,8600 8.44669 2.22
8. RINSE WS% 5 11.1808 1.304¢6 11.67
9. 4th LS% S 21,3408 8.6229 2.92
1@8. RINSE WS 5 11.7000 1.829¢4 g.8@
SHRINKAGE IN TUMBLE DRYING
SET 5 1 BBains HOT Tumble + i8ains COOL Down
SHRINKAGE MEASURED AFTER CONDITIONING
Sasole FUOLL wASH ist RINSE ! 2nd RINSE ! Jrd RINSE | 4th RINSE
Reference LST W61 { LSt  WSX i LS  WSsT ! LSI WS ! LS s
A 16.1 18,2 1.5 18.8 1.5 11.6 19.9 9.8 2.1 1082
B 13.2 16.8 12 18.2 11.4 19.4 10,6 19.2 11.6
C 14.4 . 16.4 12 16,2 10.8 16.8 12,2 18.8 12
[} 15.9 11,6 8.1 11 18.7 12.2 19.3 12 n 11.8
E 14 1.9 1.6 117 18.8 11,1 2 11.7 202 12,5
#+% COLUMN STATISTICS ##%+«
Mean SsD CVvi
1 FULL LS% S 15.5200 e.7198 4,63
2. WASH WS% 5 11.4208 8.6943 6.88
3 ist LSX 5 17.20808 8.6748 3.91
4, RINSE WS% 3 11.5000 8.35657 4,92
5. 2nd LSX 5 18.4008 8.2773 1.5@
4. RINSE WS% 5 11.4200 @8.531@ 4,65
7 3rd LSX 5 19.48080 8.4848 2.58@
8. RINSE WS% 5 11,2600 1.8237 9.09
9. 4th LS% 5 19.6408 @.6229 3.17
{8, RINSE LEYA S 11.6280 0.8614 7.41



SHRINKAGE IH TUMBLE DRYING : SET S ! ALL CYCLES

%Shrinkage MEASURED IMMEDIATELS

22
20
18
16
14
12
10

N A,

A 4 4 4

FULL WASH | RINSE 1 | RINSE 2 | RINSE 3 | RINSE 4

SHRINKAGE IN TUMBLE DRYIMWG : SET S : ALL CYCLES

%Shrinkage MEASURED AFTER CONDITIONING

22
20
i8
16

4 4 A A

FULL WASH | RINSE 1 | RINSE 2 | RINSE 3 | RINSE 4



SHRINKRGE IN TUMBLE DRYING : 286G INTERLOCK

%Length Shrinkage SET 5 Tunble (80+10mins’y, SET 8 Line Dry

21 ””’,,,a
o

20 /
0————-—“0
19 [»] /
0
; /
17 °
16
0
15
+
14 “‘/ + *
13 +
12 0 = Measured straight from Tumble Dryer
0 = Measured after conditioning
11 + = Line Dry (24Hrs Condi tioned)

HASH/RINSE CYCLE

SHRINKAGE IN TUMBLE DRYING : 208G INTERLOCK
%Width Shrinkage SET S Tumble (80+10minc)y, SET 8 Line Dry

0 = Measured straight from Tumble Dryer
0 = Measured after conditioning

14 + = Line Dry (24Hrs Conditioned?

0 o0—————0 8
10
8

HASH/RINSE CYCLE



SHRINKAGE IN TUMBRBLE DRYING

SET 5 : 80Omine HOT Tumble + 1@mins COOL Down

SAMPLE WEIGHTS 1

Sample
Reference f B C D E

Oven Dry 99.47 185.7 98.43 84.19 77.75
Orig Cond 106.05 112.69 104.94 B89.76 82.89

1H+T Wet 183.48 189.66 179.73 136.23 136.12
1W+T Dry 108.74 106.64 99.54 85.83 78.56
1W+T Cond 186.58 112.95 105.4 99.08 83.32

2W+T Wet 163.76 178.75 163.41 140.45 132.44
2W+T Dry 100.18 106.1 99.31 84.31 78.23
2W+T Cond 196,14 112.68 104,75 89.74 82.77

IW+T Wet 166.39 183.58 166.72 148.63 138.2
3W+T Dry 1008.67 106.94 99.5 5.36 78.73
3K+T Cond 185.69 112.74 185.12 B89.83 83

4W+T Wet 156.57 175.72 161.73 141.07 121,66
4W+T Dry 100 185.82 98.6 84.15 78
4W+T Cond 185.7 1@9.11 104.82 89.52 B82.73

SH+T Wet 157.69 179.99 159.6 134.82 125.18
SW+T Dry 99.89 185.89 98.89 84.46 78.3
SW+T Cand 1906.@8 112,56 104.63 B9.63 82.99

N.B. Oven Dry sample weights calculated from Original Conditioned
sample weights using Average Moisture Content established on
samples of the same fabric in a separate test.

%%  ROW STATISTICS ##=x

Mean SD CVi
{.0ven Dry S 93.1080 11.6486 12.51
2.0rig Cond 5 99.2668 12.4193 12,91
J.IW+T Wet S 169.0488 22.3343 13.21
4, 1W+T Dry 94,1029 11.7759 12.51
S.1W+T Cond S 99,6668 12.4120 12,45
6.2+ T Wet 5 155.7620 18.9029 12.14
7.2047 Dry g 93.46260 11.7799 12.58
8.2KM+T Cond S 99.216460 12.4514@ 12.535
9.3W+T UWet 5 159.1040 19.294a1 12.12
18.3W+T Dry 5 94,2480 11.7230 12.44
11.3W+T Cond ) 99.2760 12.3562 12.45
12.4W+T Wet S 151.3508 20.7127 13.69
13.4W+7 Dry 5 93.31490 11.64998 12.54
14.4W+7 Cond S 98,3760 11.55@8 11,74
15,.5W+T Wet S 151,4560 21.7173 14,34
16,.3W+T Dry S 93.4860 11,5775 12.38

17.5W+T Cond 99.17880 12.345¢6 12.45



SHRINKAGE IN TUMBLE DRYING

SET 5 : 8@mins HOT Tumble + 1@8mins COOL Down

% MOISTURE CONTENT

Sample

Reference R B C D E
Oven Dry

Orig Cand 6.2 6.2 6.2 6.21 6.2
1W+T Wet 45.79 44.27 45.23 446.12 42.88
{W+1 Dry 1,26 @.88 1.12 8.99 1.3
1W+T Coand 46,67 6.42 6.61 6.54 6.49
2R+T Wet 39.26 498.87 39.77 49.86 41,29
2R+T Dry 8.71 @8.38 .89 8.14 .61
2R+4T Cond 6.28 6.19 6.03 6.18 6.84
3R+T KWet 49.2 42.42 490.96 490.13 43.74
3R+T Dry 1.19 .16 1.08 1.37 1.24
3R+T Cond 5.89 6.24 .36 6.28 6.33
4R+T Wet 36.47 39.85 39.14 49.32 36.09
4R+T Dry 8.53 8.1 .17 -0.85 2.32
4R+T Cond 5.89 3.13 6.1 5.95 6,02
SR+T Wet 36.92 41.27 38.33 37.9 37.89

N.B.Moisture Cantent calculated from sample weights
%MC = (Sample Weight - Calc Oven Dry Weight)/Sample Weight #1@0

*x%  ROW STATISTICS ##*

Mean SD (%4

1.0ven Dry 5 2.00080 9.0000 9.00
2.0rig Cond ] 6.20835 g.0@817 2.03
J.1W+T Wet 5 44,8580 1.3084 2.92
4.10+T Dry ] 1.8552 @.1424 13.49
S.1W+T Cond ) 6.5833 9.1@95 1.66
65.2R+T Wet 5 40,2484 0.8254 2.85
7.2R+T Dry S @.5455 @.2908 53.30
8.2R+T Cond S 6.1523 8.1024 1.66
9.3R+T Wet 5 41,4954 1.5550 3.75
10.3R+T Dry ] 1.208%5 2.1095 9.87
11.3R+T Cond S 6.2195 9.1924 3.89
12.4R+7T Wet S 38. 3738 1.9608 S.11
13.4R+T Dry S 8.2178 8.2187 100.45
14,4R+7T Cond 5 5.4178 1.2838 23.7@
15, 5R+T WKet S 38.39%t 1.46967 4.40
16.5R+T Dry 5 8.4174 9.1935 44,35
17.5R+T Cond S 6.1269 2.15@6 2.46



mszcooumzmgozcooumzmé uo
wyoen Q AJr YO a Ad WO o

w

a1

w
-

[r v}
0g

ud
g

IUBIUQY BJNGFSTIOYY

8371342 1 5 138 ANTIAA] 3N8HAL HI 3DYUANTAHS



APPENDIX 5



N

SHRINKAGE IN TUMBLE DRYING

SET 7 : 188ains HOT Tusble + 1Beins COOL Down

SHRINKAGE MEASURED IMMEDIATELY

Sasole FULL WASH | Ist RINSE | 2nd RINSE ! 3rd RINSE | Ath RINSE
Reference LST  WSI ! LSI  WSI [ LSX WST | LSX MSI 1 (ST  WSX

A 7.1 11,2 189 11,4 2.1 164 0.5 1.2 20,1 9.9
B 18 9.6 19.2 11.8 20 i.e 2.4 W6 212 1.2
o 17 1.2 186 108 2% 1.2 .6 U4 0.6 1
] 17 11.8 188 10.8 19 e 2.2 1.4 204 11
t 16.8 12,8 18.6 12.2 19.6 12.2 (9.8 12,6 2.2 12.4

#%%  COLUMN STATISTICS ###

Mean SD cvx
1 FULL LS% S 17.1608 8.4712 2.74
2. WASH WS% S 11.3208 1.16286 18.2;
3 1st LS S 18.8208 B8.2498 1.32
4, RINSE LEY 4 o] 11.40088 B.6164 5.41
3. 2nd LS% 3 19.7408 8.4561 2.31
&. RINSE WS% 5 11.4008 8.6782 5.95
7 3rd LS% 3 20. 50802 8.5916 2.89
8. RINSE LEY 4 3 11.4408 B8.7266 6.335
9 4th LS% S 28.9080 8.3742 1.79
18. RINSE WS % S 11.108088 8.8888 6.81

SHRINKAGE IN TUMBLE DRYING

SET 7 + 1@8ains HOT- Tumble ¢+ 1Bmins COOL Down

SHRINKAGE MEASURED AFTER CONDITIONING

Sasale FULL WASH | Ist RINSE {  2nd RINSE | 3rd RINSE !  4th RINSE
Reference LS1 wS1 i LST WST ! LSI WwSI | LSI MS1 ! ST WS

15.1 11,6 169 (1.2 189 9.7 19.5 182 19.9 102
16 1 17.4 1.6 19 1.2 198 1.4 2 106
15.2 12 16.6 12 16.8 18,6 19.2 12,6 19.6 10.8
15.2 1.2 16.B 1.2 16.2 1h&  19.4 12,6 19.2 10.B
15.2 12.2 17.2 12,4 18.2 13 1.2 83 19 12

m o O o >

#%% COLUMN STATISTICS ###

Mean SD Cvy.
I FUuLL LS% S 15.3400 8.371% 2.42
2. WASH WS% 3 11. 4000 0.3899 4,40
3 ist LS% S 146.9689 8.3194 1.88
4, RINSE WS S 11,6809 8.35215 4.47
3. 2nd LSX S 18. 6208 0.3839 2.89
6. RINSE WS% 5 11.08200 1.2296 11.16
7 3rd LS% S 19.4200 8.249¢ 1.28
8. RINSE WS S 11.946088 1.1524 9. 64
9 4th LSY% S 19.5889 B.4494 2.30
18. RINSE WS 9 10.68880 0.6723 6.18



SHRINKAGE IH TUMBLE DRYING : SET ¢ ¢ ALL CYCLES

“Shrinkage MEASURED IMMEDIATELY

22
20

18
16

o~
o~

4 A A 4

FULL WASH | RINSE 1 | RINSE 2 | RINSE 3 | RINSE 4

SHRINKAGE IN TUMBLE DRYING : SET 7 : ALL CYCLES

%Shrinkage MEASURED AFTER CONDITIONING

22
20
18
16
14
12
10

8
6
4
2

o~

A A 4 4

FULL WASH | RINSE 1 | RINSE 2 | RINSE 3 | RINSE 4



SHRINKAGE IN TUMBLE DRYING : 206G INTERLOCK

nsy, S . .
“Length Shrinkage SET 7 Tumble (1088+1bmins>, SET 8 Line Dry

21 o
28 o/; 0
138 /0/

.

17 o 0
16 /////////
15 0
14 / +
+
13 +
12 o = Measured straight from Tumble Dryer
0 = Heasured after conditioning
11 + = Line Dry ¢(24Hrs Conditioned>

WASH/RINSE CYCLE

SHRIHKAGE IN TUMBLE DRYING : 206G INTERLOCK

“Width Shrinkage SET 7 Tunble (100+10minsd>. SET 8 Line Dry
0 = Measured straight from Tumble Dryer
14 0 = Measured after conditioning
+ = Line Dry (24Hrs Conditioned)

8
10
8
+
\+ +
6 +

WASH/RINSE CYCLE



SHRINKAGE IN TUMRBRLE DRYING

SET 7 : 18Qmins HOT Tumble + 1Qmins COOL Down

SAMPLE WEIGHTS g

Sample
Reference A g C D E
Oven Dry 83.54 76.98 82.84 78.78 B87.18

Orig Cond 89.846 B82.07 88.32 B83.99 92.94

1H+T Wet 146,36 135.7 146.36 149.36 155.352
1W+T Dry 85.08 78.4 84.22 80.13 €8.56
1W+T Cond g8.97 82.81 88.26 83.83 93

2W+T Wet 134.5 132.62 145.68 132.62 133.24
2N+T Dry 84.9 78.34 84,22 79.89 88.34
2W+T Cand 89.14 B82.32 88.49 84.86 93.86

3WH+T Wet 150.18 126.36 139.95 126.72 142.73
3W+T Dry 84.88 78.3 84.11 80 88.82
3W+T Cond 89.23 82.19 88.39 84.082 93
4W+T Wet 132.08 122. 132.7 124.14 149,14
4W+T Dry 84.98 78.24 84.38 680.38 88.74
4N+T Cond 868.63 81.76 87.87 83.31 92.51
SWN+T Wet 142.51 127.7 138.45 134 137.1
JW+T Dry 84.95 78.37 B4.04 79.54 88.38

N.B. Oven Dry sample weights calculated from Original Conditioned
sample weights using Average Moisture Content established on
samples of the same +tabric in a separate test.

#%#% ROW STATISTICS x+#

Hean SD cvi
1.0ven Dry S 81.84640 4.0431 4,94
2.0rig Cond S 87.2740 4,3@85 4,94
J.1H+T Wet ] 144.7800 7.1934 4.98
4,.1W+T Dry S 83.2824¢ 4,8%501 4. 86
5. 1W+T Cand S 87.2140 4,.3643 5.00
6. 2W+T Wet S 139.7320 9.30%56 .66
7.2W+T Dry ] 83.1780 4,8933 4,92
g.2W+T Cond S 87.4148 4,2782 4,89
9.3W+T Wet 3 137.168@ 1@.4158 7.39
18.3W+T Dry ] 83.2220 4.1678 5.01
11.3W+T Cond S 87.346680 4.3085 4.93
12.4N+T7 Wet ] 132.1120 10.5622 7.99
13.4W+T Dry 3 83.3448 4.1141 4,94
14.4W+T Cond ] 86.8560 4.26180 4.93
15.5W+T Wet 135.992 5.9333 4,07
16.5W+T Dry 83.0540 4.0994 4,94
17.5W+7 Cond 87.1940 4.3180 4,935



SHRINKAGE IN TUMEBLE DRYI1ING

SET 7 : 10@8mins HOT Tumble + [Bmins COOL Down

% MOISTURE CONTENT

Sample

Reference A B C o} E
Oven Dry

Orig Cond 6.2 5.2 5.2 6.2 6.2
{W+T MWet 43 43.2 43.48 47.33 A3.94
LW+T Dry 1.81 1.81 1.64 1.71 1.56
LW+T Cand 6.1 6.13 b.14 6.82 6.26
2R+7T MWet 37.89 41.95 A3.14 48.6 43,11
2R+7T Dry 1.6 1.74 1.64 1.39 1.54
2R+T Cand 6.28 b.49 .38 6.28 6.32
JR+T Het 44,37 39.88 48.81 37.83 38.92
3R+T Dry 1.58 1.69 1.51 1.33 1.85
3R+T Cond 4.38 65.34 6.28 .24 6.26
4R+T Wet 36.75 37.16 37.57 346,54 41.54
4R+T Dry 1.69 1.61 1.83 1.99 1.76
4R+7 Cond 5.74 5.89 5.72 S5.66 5.76
SR+T Wet 41.3 39.72 40.17 41.21 36.41
SR+T Dry 1.646 1.77 1.43 8.96 1.36
SR+T Cand 6.16 6.11 5.09 5.89 6.13

N.B.Moisture Content calculated from sample weights
ZMC - (Sample Weight - Calc Oven Dry Weight)/Sample Weight #1080

#%x ROW STATEISTICS #x»

Mean SO
it.0ven Dry ] 2.0000 9.0000 2.09
2.0rig Cond 5 5.2011 9.08032 2.085
J.1W+T Wet S 44,2034 1.779@ 4.02
4.1W+T Dry ) 1.7855 2.10899 b5.44
S5.1W+T Cond 5 6.1319 9.0843 1.38
5.2R+T Wet ] 41,3369 2.1904 5.30
7.28+7 Dry 5 1.5884 @.1289 8.16
8.2R+T Cond ] 6.3508 2.087¢ 1.37
9.3R+T Met ) 40.20822 2.5638 6.38
18.3R+T Dry ] 1.6292 0.1397 8.57
11.3R+7T Cond S 5.2979 9.083583 0.93
12.4R+T Wet 5 37.9135 2.0683 S5.46
13.4R+T Dry 5 1.7757 0.1439 8.19
14.4R+T Cond 5 5.7479 0.0661 1.15
15.5R+T Wet ) 39.77648 2. 0063 5.04
16.5R+T Dry 5 1.4349 9.3167 22.97
17.5R+T Cond ) 6.1145 0.0289 0.46
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APPENDIX 6



SHRINKAGE IN LINE DRYING

GET 8 ; Line Dried

SHRINKAGE MEASURED AFTER LINE DRYING IN CONDITIONED ATMOSPHERE

FULL WASH : 1st RINSE : 2nd RINSE : 3Jrd RINSE : - 4th RINSE : Recondition

L5 WS1 ¢ LS NS% : LSX WSZ : LS ¥S1 ¢ LSI WS% : LS ¥S1

A 13.8 5.4 14 7.4 14 S.2 16 4.4 14.8 3 15.4 5.8

B 13.6 1.2 14.4 4.2 14.4 6.2 14.2 7.7 14,2 6.2 14.6 6.4

C 12.6 7.4 13.8 1.2 14.1 7 11.2 8.3 14.3 7.9 13.6 8.1

i 11.2 9.6 12.6 6.6 14.4 6.6 13.6 4.4 12 8 12.2 8.8

£ 13.4 1.2 12.8 1.2 14 3.8 14 4.4 14.8 3.6 14 3.8

*#%¥% COLUMN STATISTICS %%
N Mean SD cvi

1. FULL LS% 3 12.9608 1.8508 .41
2. WASH WS 3 7.3608 1.492¢6 20.28
3. ist LS% < 13,3208 @.7823 3.79
4.RINSE WS 3 6.5200 1.3312 2@.42
S, 2nd LS% N 14,1800 @.2049 1.45
6. RINSE WSZ o a.1608 #.a6986 11,34
7. 3rd LS% S 17..860@ 1.7205 12.47
8.RINSE WS 3 <.8400 1.9832 33.964
9. 4th LS%Z 3 14,1808 2.8198 3.78
1@0.RINSE WS% ] 0.3400 1.3857 20.73
11 Recon LS% 3 13.9400 1.193580 8.56
12.dition WSY% &.98080 1.3864 19.86
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SHRINKAGE IN LINE DRYING

SET 8 : LINE DRY FOR 24HRS IN CONDITIONED ATMOSPHERE

SAMPLE WEIGHIS

Sample Oven Cond { FULL WASH ! 1st RINSE ! 2nd RINSE @ Ird RINSE | 4th RINSE
Reference Dry AN 1 Net Dry & Wet Dry + Wet Dry | Wet Dry 1§ Het Dry
f 97.19 183.16 1653.14 184.65 173.32 185.84 145.01 104,78 168.98 104.86 169.79 184.75
B 96.34 102,42 176,63 184.82 139.77 104.25 157.85 184.85 178.36 104.12 1537.86 184.09
C 94.34 100.17 168.56 181.78 171.85 182.1 166.02 181,76 136.47 101.79 168.26 101.83
D 101.3 107.64 178 189.34 172.93 19,7 172,81 189.45 163.18 189.41 174.34 109.38
E 87.67 93.34 154.17 94.7 146,92 95.87 197.34 94.81 150.46 94.84 148.88 94.8
N.B. Oven Dry established after S laundering cycles
Conditioned AW established tros Oven Dried samples
¥¥%  COLUMN STATISTICS #*+
Mean SO LV
1. Oven Dry S 95,7688 4.9942 5.2
2. Cond AW ] 101.34¢60 g.233@ 5.16
. FULL Wet ] 168.5000 Q.65635 S9.773
4., WASH Drv S 182.8980 9.3452 5.19
o tet Wet S 164.79880 11.4318 6.94
6. RINSE Dry 5 103,222 $.358¢6 5.19
7. Znd Wet S 163.88648 6.4169 3.92
8. RINSE Dry g 1@2.97e@ S5.3498 5.2@
9. 3rd HWet S 10,3300 7.58864 4,68
18. RINSE Drv ] 1p3.00840 5. 3351 5.18
11, 4th  Wet o] 162.27080 18.12@6 6.2
12. RINSE Dry 3 1@2.9708@ 5.3282 S.17



SHRINKAGE IN LINE DRYING

SET 8 : LINE DRY FOR 24HRS IN CONDITIONED ATMOSPHERE

1 MOISTURE CONTENT

Saeple Oven Cond IW¢L IW#L IR¢L IR+L 2R+L 2R+L 3R+¢L  3JR+L 4R+l AR+l
Reference Bry Ak et Dry et Dry Wet |, Dry Wet Dry Wet Dry
A e 5.79 41,15 7.13 43.92 7.47 Al.d 7.24 39.63 7.3t 42,76 1.22
B e S5.94 45.46 7.38 39.7 7.99 38.97 7.41 43.52 7.47 38.98 7.4%
£ 9 5.82 44,83 7.31 44,85 7.6 43,18 7.29 39.71 7.32 4AL.13 7.36
D 9 5.89 43.89 7.35 41.42 7.66 41.38 7.45 37.92 7.41 4AL.9% 7.39
E 9 6.87 43,13 7.42 40.33 7.74 44,28 7.53 41.73 7.5 4l.1t 7.82
N.B. Oven Dry established after 5 laundering cycles
Conditioned AW established froe Qven Dried sasples
t%%  COLUMN STATISTICS %%
Mean SD Cvi
1. Gven Dry 3 @.2000 2.000@ Q.00
2. Cond Al 5 3.9816 2.1129 1.91
3. TW+L Wet S 43,3719 1.37@7 SL62
4, 1W+L Dry 5 7.3197 Q.11464 1,57
S 1IR+L Wet < 42.@4473 2.248@ 5.3%5
6. TR+L Dry 3 7.6107 0.8964 1.27
7. 2R+L Wet S 41.7808 2.0451 4.89
8. 2R+L Dry ] 7.3B4S 8.1165 1.38
9. JR+L Wet g 49.5004 2.1594 5.33
10. IR+L Dry ) 7.4136 2.1@45 1.41
11. 4R+L Wet S 41.1892 1.4102 3.42
12. 4R+L Dry 9] 7.38392 2.1132 1.33
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