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Introduction 

The Industrial Development and Consulting Bureau was 

established in collaboration with the Ministry of Commerce 

and Industry in Kuwait  and UHIDO/IT.TD?. One of its main concerns 

is the  promotion of investment opportunities in industry by 

identifying viable  industrial projects through carrying out 

feasibility studies and evaluating others submitted by local 

entrepeneuers.    In addition, it assists the Industrial Affairs 

Department  in other d evelopirent objectives. 

The main revenue of the country is dervied from oil 

exports and is one of the major oil exporting countries. 

Its per capita income is one of the  highest in the world, 

Diversification cf its economy is an important objective of the 

development  policy and the substitution of locally manufactured 

textile products for imported fabrics and clothing through^ use 

of synthetic fibers is recommended. Of particular interest is 

the use of synthetic fibers baaed on chemical intermediates 

which could be produced    lomestically. 

The Industrial Development  Committee has granted 
licenses for the establishment for the production of carpet and 
rugs. 

This report covers a study of synthetic fibers and textiles 
and the feasibility oftheir pro duetion in Kuwait.    The  study, 
executed by UNIDO/UNDP-Project, 



/ 

- 5- 

TF/KÜW/76/001/11 - 05/D/32.1.H »tarted on January 

8,19*58 and ended on March 7 1978. The job deicription is 
attached as Annex 1. 
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nummary 

Kuwait has no existing textile industry to consume either 
natural or man made fibers and mv3t import fabrics and made up 
textile products to meet its needs.    Import statistics in tnar.y 

cases cover broad textile categories and the actual fiber 
content  of both imports and exports  is difficult    to determino. 
Inforration on fiber type within a given imports-export catercry 
is either incomplete or non-existent.     There is a sizable 

export market and a large but  ill defined indirect export market. 

After discussions v.lth government officials,   importera and 

distributors the per caput availability of fiber products of all 

types has been  «cti^ated to be  29-2K¿- in 197*3.   TMs  is 
approximately equal to tbs consumption in 'Vest sir. developed  countries 
but includes the  large but poarly defined indirect exports. 

Based on the population projection" ci  the Ministry of Planning and 
with a modest growth in per caput consumption over the next  decade 
estimates  o^   -'i ber utilization by producx category for 1950,1985 
and 1990 have beer made. 

Assuming that the eventual consumption pattern for synthetic 
fibers in Kuwait will approximate that  of Western countries  the 
Potential    utilisation of nylon,  polyester,  acrylic  and 

polypropylene fibers in these  prnduct  categories has  been    .made 
for th?  period  1930-1990.    In a similar ^.nr.er the drcands  for 
continuous  filament and s tapie produces have been estimated  for 

polyamides and  polyesters.    Tho largest markets for po.Ly^ide«; 
require  continuous filament yarns '-.'hermas the   largest markets for 

polyester fibers are in  r;apl<=   applications.     .The total market for 
nylon continuous  filament ull be 9100 tono  in 29PO rising to 

21,900 tens in 1990.    Tolye3ter s+apl? marked vili be 15,500 tone 
in 1980 and 37,100 tons  in 1990. 

J 
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Meat of the nylon applications are  in markets dominated 
by style with highly fragmented markets insufficient in size to permit 

construction of a textile den ter nylon plant.    Acrylic ::±ber markets 

even by 1990 are  judged to be insufficient in 3ize to build a plant. 

The polypropylene markets are largely as replacements for jute and 

are net  enpected to grow rapidly.    There are no known projects for the 

production of polypropylene in the Gulf Area.    No further 

considerations were given to the construction of nylon,  acrylic or 

polypropylene fiber plants. 

Polyester staple fiber particularly in blends with cotton 

65-35 can cs used in three areas where svyle does not play an    imperier.' 

role in determining marketability.     These are in dichdasba fabrics, 

bed linens   and in woven polyester and spun rayon mar'oti.    These 

latter markets are considered v.i second  generatila markvts. 

The entire Kuwait and 25$ of the othor 0-ulf Areal Markets for 

dishdasha fabrics amount to   vlOO tons.    A textile industry 

yarn and fabric plant  of ¿COO tons   is proposed. Similarly, the 

Kuwait 3r.d  25f> of the Gulf Area market for  bed linens is 12,500 

tens and a 6^00 ton yarn and fabric plant  is proposed.    These 

two textile induotrry plants at a 65-35 polyester cotton blend 

level can support a 500C   to   polyester 3tapie plant. 

The cost of producing     polyester staple fiber at a I59S 

ROI using domestic raw materials has been shown to be csmpetitive 

with staple fiber produced in existing plants.     The plant will 

require a fixed investment of about 3.2 million ED and will 

require 38 operational and supervisory personnel. 

Ihe co3t of producing dishdasha fabric in r. 2CC0 ton ^In.nt 

have been estimated.    These ccst3 include a yarn ^reparation plant 
and a fabric weaving and finishing plant. 

The total "oat ex capital "barges for both yarn and fabric would b« 
3,TI?,m KB and with a sales volume of 6,980,000 KD the profit would be 
3,263,.ro KD. Wiih a total fixed investment of 10,451,000 KD the return 
would be 31.2Ä.    Operating and maintenance personnel will be about 348. 

J 
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General Commenta 

The terms MàN-MADE FIE3RS . 3YNTPBTIC FIBERS. TSyTJLJi 
INDUSTRY AND IŒEDEE INDUSTRY are  ter:;s uhich ?.rc cftan u<nd 

ambiguously and frequeently connote différant i^ariryp to 

different people.     In this report M^TL^PJ-ZP
7
??^ will be used 

to describe all types of artificial fi^err «"r.â<; by ran to 
distinguish these fibers fron the natural fibers,  cotton,reol. 
sill: and the soft or hard veg^iablo fibers j.inrn,  jute,   sisal 

and the like.    Although the veçctVhle fibers de^cr^ uron aar. 
for their separation and recovery   they e::i3t as such in the 
plant end hence ave classed as an?, turai Bibers.    Thus,   cha 
term,  aan-aa.de fibc?r3,  is a sen-sr.-.l  class of fiber3 vhich 
will include fibers  produced by regenerative or derivative 
means fron natural polymers,  fiberc produced from iriorgsnic 
materials and synthetic fibers..  Viscose rayon fiberc are ex 

examples of regenerative filers made from cellulujt' whereas 
celluluse acetate fibers are produced fron the acetate derivative 
of cellulose.    Textile glass fiber3 are normally regarded as 

can-cade fibers and  are destinguished as such fron other glaso 
fibers commonly used for insulation. 

A3 used in this report SYNTHETIC FIBERS are fibers 
made fren polymers which do not exist in nature and are, 
therefore xruly synthetic in the  sense that both the pclymer 

and the fiber made therefrom ere cor. cade.    Exampias of these 

include the polyamides, polyacrylonitrile, ?clyent?rs "-..j 1 :2y- 
olef:"ns fiber?,    Generally th? ryacrocio  po.'.y-ners from r:ii.zh 

synthetic fibers.are  producac -re highly crystalline T.^lyr«rs 
with well defined aid definito reltir.r noirt't.    Acrylic  fibers 

made froc acrylenitrìle copolymer"  :.re exceptions.      Synthetic 
fibero nay fall into scorni c'acei.'ìcatìor.s.    Generally  Shev 
are primarily classified acccriir^ -0 the cheaic¿l composition 
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of the synthetic polymer from which they are produced as 
indicated above.    Another classification can br based on the 
general method by which they are produced ie melt, wet or dry 
spun.    These processes will be discussed briefly later.    The 
other classification is based on the type of product produced, 
staple or continuous filament.    Staple fibers are fibers of 
a .definite predetermined length and in this respect resemble 
cotton or wool.    Continuous filament fibers are fibers of 
almost infinite length and therefore resemble silk. 

The TEXTILE INDUSTRY is that very broad, complex 
industry which converts all types of natural and man made 
fibers into products which either are useful to consumers as 
such or which can be used by other industries to make cor3umer 
products.    For simplicity its raw materials are fibers and its 
finished products are   wovens, knitted or ron-wovens fabrics. 
This industry historically was developed to convert cotton, 
wool and other staple fibers and silk,  the continuous filament 
fiber,  into useful yarns for weaving or knitting into fabrics 
or useful commodity products.    In addition,  it includes the 
dyeing and finishing of these fabrics. 

Although closely related to the textile industry the 
NEEDLE, INDUSTRY takes the products of the textile industry and 
converts  these products into those articles of clothing or 
other products which all of us demand.    This industry would 
include the home as a fashion center,  the tailoring shops 
for custom clothing and the large apparel manufacturing centers 
for reaáy made clothing. 

As would be expected these artificial classifications 
include many grey areas for exanple the textile industry 
includes manufacture     of sweaters, hosiery,  towels,  bed 
linens and carpets which are really consumer products whjl e 
the fiber industry with its production of non-woven fabrics 

u— 
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by the spun bonded procesa is producing a product of the textile 

industry. 

Prom the very broad standpoint of these definitions 

we have elected to concentrate on the problems connected with 

the possible production of synthetic fibers in Kuwait and to 

confine our textile industry studies to those limited areas 

offering the best chances for commercial success. 

The various industries involved in the conversion of 

crude oil and natural gas into consumer textile products is 

depicted felow. 

A 

REFINERY 

GAS LIQUIDS 

B. C_ 

BASIC FIBER 

PETROCHEMICALS > INTERMEDIATES 

SYNTHETIC FIBER 
INDUSTRY 

E 
TEXTILE 

INDUSTRY 

NEEDLE 

INDUSTRY 

Kuwait with its planned olefin and aromatic complex 

is well established through step.B. The situation for fiber 

intermediate is not as clear. Projects are under consideration 

for caprolactan and terephthalic acid and ethylene glycol 

will be available from Saudi Arabia. There are no projects 

in Kuwait for polypropylene or acrylonitrile. The synthetic 

fiber industry and the textile industry, step3 D and E, are non 

existent in Kuwait at the moment. Since the textile industry 

is non-existent there are no domestic marlcets for synthetic 

fibers. The Ministry of Commerce and Industry has licsnsod 

two small carpet and rug projects but these will use primarily 

wool. The needle industry, Step P, is well established for 

custom made clothing for men and employs approxmately 4600 

workers. 

U 
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With the absence of a well established textile industry 

there are no present markets for synthetic fibers in Kuwait 

and any plans for synthetic fiber production must envision 

the establishment of an accompanying textile industry. The 

Gulf States and Saudi Arabia are equally devoid of an establish- 

ed textile industry and the neighboring states do not supply 

therefore any readily avilable export market. Thus, the 

problem becomes one of establishing the fiber equivalents of 

the local import markets and selecting only those markets 

which can serve as a basic for both synthetic fiber plants and 

the accompanying textile plants. For this reason the import 

market will be examined in detail. 

^j 
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limarti of IsartUe ftçtarti* 

The import statistica for textile products covering 
approximately 95# of the textile products are detailed when 
available for the years 1972-76.    Data are available for 1976 
by month through August and the the imports for the remainder 

of 1976 are projections of the previous months.    In some 

instances data are available only for the past few years. 
Data omitted have been examined and not included either because 
they represent unusual uses not amenable to penetration by 

synthetic fibers or because of certain inconsistencies related 

to procedural probloms.    The data are presented in Tables 
1-28 of annex 2 for fabrics or pric3 goods and non-clothing 

items and in Table 1-6 of annex 2A for clothing and summarized 
in Table 1 for the period 1974 -76 in tons.     Using 197à as 
a base 

Table 1 
Imports-Exports of Textile Products 1974-76 

(Tons) 
Product 

Fabrics and Nbnapparel 

Imports Exports Net 
1974 

26223   4074  22149 
Clothing 7872   1200  6672 

Total 34095   5274 28821 

Fabrics <ind Hon apparel 
1975 

30757   4H47 25910 

Clothing 10055   1662  8393 
Totll 40812   6509 34303 

1976 

Fabrics 4 Non Apparel 42510  10896 31614 
Clothing 

Total 
12746   3541  9205 
55256  14437 40819 

U-.. 



- 13 - 

year imports in 1976 the increase in both fabric and non-apparel 
and clothing averaged 62 %  and 1976 imports averaged 3596 higher 
than 1975» Considering only the increases over 1975 the greatest 
surges in fabric and non apparel uses accurred in the following 
areas 
Product %  Increase 
Woven Cotton Fabrics 52 
Woven Syn. Fiber Fabrics 47 
Woven Rayon 61 
Blankets 34 
Bed Linen 44 
Knitted Carpets 125 
Other Carpets 79 

There was an actual decrease of 33* in imports of woolen fabrics, 

In the clothing field the largest increase in 1976 
occurred in the following areas. 
Product. %  Increase. 
Woaens and Childrens Outerwear  31 

Men and Boys Shirts. 5a 
Other Clothing 36 

It is of course much too early to determine if 
these changing patterns will continue and if they are a result 
of the changing economic conditions related to the total amount 
of disposable income or to the start of a fundamental change 
in life style. 

Itorjt Puandt for Textile Products 

-*ny attempt to project such a rapidly escalating 
textile product demand as outlined in the previous section 
will be unreliable but in order to try to relate potential 
demands for synthetic fibers to textile products the gradual 

change in demands for textile products must be estimated. 
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Baaed on Table 1 the per caput net availability of textile 

producta in 1976 is 38,4 Kg. Data from Textile Organon', 
a c[uite reliable publication associated with the U.S. Man 
Mide Fiber Producers   Association, the per caput ccneumptionof 

all textile fibers in the U.3.  in 1976 was 25.5 Kg. This 
drastic difference led us to examine the data of both count- 
ries more closely.Adjusting the U.":. data to corr9spond to 

the Kuwait data by including both hard and soft vegetable 
fibers the  U.S. per caput consumption becomes 27.8 X3. 
Examination of Kuwait data indicated that gross import weight 
rather than net weight had been used.    After inspecting 
imported carpets, fabrics, and clothing through the courtesy 

and cooperation of the Port Authorities,  judgments were made 
of the net weights imported.    These corrections varied with 
each of the classified products in annex 2 and 2 A. 

Furthermore it is known that in certain cases notably "Other 
Carpets" considerable amounts of rubber are included as 
fibers.B ased on the  tufted carpet practice in the United 
States it is assummed that the rubber content was approximately 
30# of total carpet.    An arbitrary judgment of the factor 

to convert gross imported coated fabric weight to net fiber 

imported weight was 52* with a high degree of uncertainty. 

The corrected data for 1976 are presented in Tables Land 2 
of Annex 3. 

Assuming that those individual correction factors 
also apply to exports the corrected net availability of 
fiber in Kuwait on 1976    in tons        follows 
?fodupJ Import^ Exports Net. 
Fabric and Non-apparel 36,850    9630      27220 

Clothing 11,980   3130       8850 
Tatal8 48,830 12760      36070 

^i 
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With a 1976 estimated population of 1,064,000 the per caput 

availability of all fiber is 33,9 Kg. 

Dr. Mahmoud Assaf, Dean of the Faculty of Commerce 

of Mansura University, Cairo and presently on leave with the 

Ministry of Commerce and Industry has pointed out very 

convincingly that not all of the imported products during 

periods of rapid business upturns can be considered consumed 

because of additional purchases for inventory and that normally 

inventories under such conditions approach 40# of imports. 

Application of this suggestion to the past five years has 

shown that this factor would amount to 14#. On this basis 

the per caput consumption of all textile fibers in Kuwait 

could be 29.2Kg. This base figure for 1976 will be used to 

project future fiber demanda. 

This estimated consumption is 5# higher than the 

U.S. consumption  . which is most surprising since the Kuwait data 

do not include many industrial items much as tires which in 

the U.S. amount to about 1.5 Kg per caput. 

In addition to the undoubted heavy purchases of 

textile products associated with the rising living standards 

of all segments of the population and the creation of new 

households at a rapid rate it is believed that indirect 

experts particularly of expatriates either visiting or returning 

to their homelands where currency restrictions or higher 

prices exist may account for substantial «juantities of textiles. 

It is also widily believed that many visitors from Saudi 

Arabia come to Kuwait to talee advantage of the lower prices 

and better selection available. 

In 1976 the departures from Kuwait amoiuited to 

1,155,000 slightly more than ihe total population and of 

these 2095 were Saudi Arabians, 16* Iraqis, 13%  Jordanians and 
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Palistinians and 6# Egyptians.    The exact amount of textile 
producta associated with each departure is impossible to 
estimate accurately but the consensns of knowledgeable people 

who are familiar with the local scene indicates that a range 
of 5-10Kg would be reasonable.    Cver the next years this 
situation is not expected to change so that the per caput 

consumption has not been reduced.    Although the per caput 
consumption can not be accurately estimated there can be 
little doubt that  it is much higher than the value of 2.8 Kg 

for 1974 estimated by Chem.  Systems International^'for IDCAS. 

the population increase until 1985 has been estimated 
by the Ministry of Planning based on an annual increase of 

Kuwaiti population of 6.4# and a Non-Kuwaiti increase of        t 

5,9Jt and we have assumed the same rate of increase for the 
population in the period 1985-90.    The estimated population 
is shown in table 2 

Table 2 
Estimated Population in Kuwait 1975-1990 

( Thousands) 
Tear Non-Kuwaiti Kuwa:.li Total 

1975 526 476 1,002 

1976 557 507 1,064 

1977 590 539 1129 

1978 625 574 1,199 

1979 662 611 1,273 

1980 701 650 1,351 

1981 742 692 1,434 

1982 786 736 1,522 

1983 832 783 1,615 

1984 881 833 1,714 

1985 933 887 1,820 

1986 988 944 1,932 

1987 1046 1004 2,050 

1988 1108 1068 2,176 

1989 1173 1137 2,310 

1990 1243 1210 2,453 

! 
I 
i 
i 
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Although per caput consumption Including indirect 

exports has increased at a very rapid rate in recent years 

we have as summed a much more modest increase as shown in 

table 3, Over the past 15 years in the U.S. the annual per 

caput increase has been 3* with a range of -1496 to a high of 

10* reflecting the changing business cycles. It is believed 

that nhis growth rate is reasonable. 

Table 3 
Per Caput Consumption of Textile Fibers. 

1976.1990 
Tear Growth Rite * '  Availability Kg. 
1976 29.2 

1977 4 30,4 

1973           4 31,6 

1979 4 32,8 

1980 4 134,2 

1981 3 35,2 

1982 3 36,2 

1983 3 37,3 

1984 3 38,4 

1985 3 39,6 

1986 2 40,4 

1987 2 41,2 

1988 2 42,C. 

1990 2 43,7 

In addition we have assumed that exports from Kuwait 
should be at a 20* level over the period 1976-1990.    In 1976 
exports were estimated at 26* of total imports whereas in 
1975 exports were    at a 16* level.    With the continued growth 
of the Gulf Area this rate of exports trade appears reasonable 
Thae data are summarized in Table 4. 

 j 
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Table 4 
Fiber Demand  (l)in 1976-1990 

Demand 
Year Population 

1000's 
1977 1,129 

1978 1,199 

1979 1,273 

1980 1,351 

1961 1,434 

1932 1,522 

1953 1,615 

1934 1,714 

19Ô5 1,820 

1986 1,932 

1967 2,050 

1988 2,176 

1989 2310 

1990 2453 

PerCaput(2) 

Kg. 
30.4 

Domestic 

1000 Tons 
34.3 

£::t5'ort 
1CÔ0 

. Tons 
6-9 

ïctax. 
1000 
Tons 
41.2 

32,6 37.9 7.6 45.5 

32,8 41,8 8.4 50.2 

34,2 46,2 9,2 55,4 

35.2 50.5 10.1 60.6 

36,2 55,7 11.1 66,8 

37.3 60.2 12.0 72,2 

38,4 45.8 13.2 79.0 

39.6 72.1 14.4 86.5 

40.4 78,1 15.6 93.7 

41.2 84.5 16.9 101.4 

42,0 91.4 18.3 109.7 

42.9 99.1 19.8 113.9 

43,7 107.2 21.4 12P.Ò 

(1) Demand includes domestic consumption including indirect exports 
but with no allowance for indirect imports- 

(2) Data from Table 3. 

In order to indicate the effects of a somewhat higher per caput 

growth rate we have estimated the fiber demand assuming a per caput increase 

of 6% through 1980,4# through 1985 and 3$ thereafter. 

The data are sho'.m in fable 5. By 1980 this translates in a 17$   increase into 

demand. 

Vv-  Jf 
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Tear Population Xnoreaae 

1977 
1000«a 
1,129 

% 
6 

1978 1,199 6 
1979 1,273 6 
19BO 1,351 6 
1981 1,434 4 
1982 1,522 4 
1983 1,615 4 
1984 1,714 4 
1985 1,820 4 
1986 1,932 3 
1987 2,050 3 
1988 2,176 3 
1989 2,310 3 
1990 2,453 3 

Table 5 
Effect of Increased Par Caput Grovtnh 

Rate on Fiber Demand Demand • 
Rate Domestic Export   Total 

1000 1000 
K«. lOOOtons tons tons 
31,0 35,0 7,0 42,0 

32.8 39.3 7.9 47.2 
34,8 44.3 8.9 53.2 
36,9 49*9 10.0 59.9 
38,3 54,9 11.0 65,9 
39,9 60.7 12.2 72.8 
41.5 67.0 13.4 80.4 
43.1 73.9 14,8 88.7 
44,9 81.7 16.3 98.0 
46.2 89.3 17.9 107.2 
47.6 97.6 19.5 117.1 
49,0 106.6 21.3 127.9 
50,5 116.7 23.3 1400 
52,0 127.6 25.5 153.1 

^ 
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Synthetic Fiber Pfffflfflfl' 

The previous sections were concerned with the demands 

for all fibers, natural and man made. We now turn our attention 

to the demands for synthetic fibers,   Since the import 

statistics have not been refined to the point where fiber 

con tent is recorded no information on the amount of individuel 

synthetic fiber exists. Since the present classification 

system, which will be altered to conform with world standards, 

includes some very broad categories it is impossible without 

a detailed knowledge of the actual products imported, to 

estimate the synthetic fiber content of the actual products 

imported. Such knowledge can only come with long experience 

in the local scene. 

We have approached this problem by assuming that 

synthetic fiber properties ultimately will determine the 

fiber selection for a given application in a f ree and econom- 

ically competitive market. We assume,further, that Kuwait 
, will approach thè same consumption, 

consumption pattern/as rar as fiber selection is concerned 

as the more fully industrialized countries. Although each 

should reach eventually the same point the rate of acceptance 

of synthetic fibers in Kuwait will be determinad by many 

factors including the quality of the textile products produced, 

the merchandizing efforts of the fiber producers, the textile 

product producers and the merchants and,of course of the 

competitive economi* factors. Ths success of the proposed 

merchandizing efforts is complicated by a rapidly changing 

life style coupled with an increasing disposable income. 

ât the present consumption level it is of interest to determine 

what would be the utilization pattern of ths several synthetic 

fibers aasuming that Kuwait had more nearly approached the 

point where fiber properties were the determining factor 

in determining fiber consumption pattern. Thus, it is proposed 

.__.J 
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to examine the potential use of synthetic fibers in the several 

categories of Tables 1-A3 and 2-A2 when fiber uses are fully 

developed as determined by the acceptance in other countries. 

With this estimation it should be possible to project the future 

pattern of synthetic fiber femand. Provision will be made for 

fiber demand arising from the manufacture of tires in the future. 

The estimated potential demand for synthetic fibers 

by fiber type is shown in Tables 6,7 and 8 for 1976. The 

demand for synthetic fibers exclusive of tires is 63% of total 

fiber demand whereas in the United States the consumption 

of man made fibers in the apparel and home furnishing market 

areas, areas roughly comparable, is 67#* Since melt spinning 

process for staple fibers will require different equipment 

than for continuous filament it is of interest to estimate 

the corresponding demands for these two products for polyamides 

and polyesters as shown in Tables 9,10 and 11 over the same 

time period. 

It must be realized that these estimates are, at best; 

rough and are based on U.S. experience and information. The 

annual November issue of Textile Organen divides fiber 

consumption into three broad general categories, apparel, 

home furnishings and industrial and further subdivides these 

into 40 subclasses. In former years these three classes 

were broken down inte some 70 odd subclasses. For each 

subclass they report the consumption of cotton, wool, man 

made cellulosics and synthetic fibers. In the man-made fiber 
classes these are further reported as filament or staple but 

synthetic fibers are not further broken down by fiber type except 

in a few instances such as carpet. This information has been used, 

where applicable, but in general heavy reliance has been placed on 

U.S. experience. 
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Although estimates have been made for acrylic and 

polypropylene fibers no attempt has been made to further 

analyze the consumption by fiber product. Acrylic fiber are 

produced only as staple and the end uses envisioned for 

polypropylone in rope, primary carpet backing and in sacks rnd 

bags require either heavey denier monofilaments, ribbcna or 

fibrillated yarns. Most of these end uses can utilize fiber 

produced from slit film. It may be helpful in viouallzirg 

end uses for staple and continuous filament yarns to remember 

that textile products made from staple fibers have the • 

appearance and feel of cotton or wool fabrics wheras continuous 

filament fabrics more nearly resemble silk. 

Projections of demands for 1980 are shown in Tables 

12-17, for 1985 in Tables 18-23 and for 1990 in Table3 24-29. 

With the exception of carpet all of these projections are 

based on the data of Tables 6,7,9 and 10 by thp use of appro- 

priate factors. In the carpet area it was projected that tufted 

carpet would capture increasing shares of the parket and that 

its mrket share from 5056 in 1976 and would reach 62# in 1980, 

16%  in 1985 and 8656 in 1990. Tufted carpet now holdo 99.555 

of the tufted and woven carpet market in the United States and 

we believe that there will be a distinct trend toward ihe 

much less expensive tufted carpet in Kuwait as indicated in 

the above growing market share. 
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i 

I 

Prom the viewpoint of manufacturing nylon fiber Kuwait 

will have a demand in 1980 for 11,100 tons split into 20C0 

tons of staple and 9100 tons of continuous filament, These 

demands do not include tire cord which will be discussed 

separately. The continuous filament yarns include about 5000 

tons of textile denier yarns, 1930 tons high strength industrial 

type yarns and 890 tons of bulked continuous filament (BC.T) 

yarn for carpet. The bulk of the staple applications-fill 

be in carpets (51%)  which requires one type of staple and the 

remainder in a much finer denier for textile fabric applications. 

It should be recalled that these demands represent the total 

market and require that corresponding textile industry plants 

be built to meet the demands of a highly fragmented style 

conscious market.   A single large market can not be readily 

identifies and even though the total nylon market appears 

interesting and large enough to support a nylon plant, if„the 

corresponding textile industry existed, it is concluded that 

it would not be practical at this time to b uilé a nylon plant 

and the corresponding textile industry to serve such a diverse 

market. 

If the decision of the proposed tire plant is to use 

nylon tire cord it is suggested that a small rope and cordage 

plant be constructed to use second quality tire cord arising 

from the nylon tire cord production. For nvlon fore aorfl pi on* 

tO Eg Ylablft 11? is a requirement that the tire plant produce 

its own tire fabric. If a nylon tire cord plant is constructed 

the same plant could make fibers suitable for tarpaulins and 

tents which would add approximately 850 tons capacity and the 

corresponding textile industry plants "culd be rather siircl- 

consisting primarily of simple twisting and weaving facilities. 

We do not recommend the construction of a fish net factor;' 

because of its high labor requirements. 
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By 1990 the total demand for nylon ex tires will be 
33,125 tons with 5000 tons of staple and 27,500 tons of conti- 
nuous filament, Tufted carpets would use some 6600 tons of 
nylon with about 3700 tons of staple  and 2900 tons of BCF 
nylon.     These usages could be minimal requirements   since it 
is believed that nylon will increase its share of the carpet 
face fiber market at the expense of wool.     If small   segmenti 

of the total nylon markets for textile denier continuous filment 
yarns are developed by the introduction of textile equipment 
to capture a partion of the fabric and clothing market, particul- 

arly in the knitted area,it should be possible to built a 5000 

ton contnuous filament plant. 

The total market for polyester fiber in 1980 will be 
24,900 tons.    It is estimated that 9000 tons will oe in 
omtinuous filament yarns and 15,900 tons in staple, AS is the 
case of nylon these demands dc not include any provision for 

tire cord.    Fortunately,  most of the staple deniers  can be 
made on the same equipment and at roughly the same rate. 
Although some 3100 tons of staple will be used in the clothing 
area and will be in the highly fragmented market and hence not 
readily available there are large areascotton fabrics, dishdasha 

fabrics,  woven rayon fabrics and bed liners,where fabric demand 

could be as much as 6500 tons or more.    These areas will be 

discussed in the next section.      Continuous filament used will 

be largely 150 denier yarn of  either the fully drawnor partially 
oriented yarn for false twist texturing.   Although no category 

for knitted goods is shown it is felt that single and double 

knit fabrics        represent a real potential for growth. 

By 1990 total demand ex tiro cord for polyester fiDer 

will be    58,1000 tons with 37,100 tons staple and 21,000 
tons continuous filament.    This is a very largo production and 

it is reasonable to assume that a staple plant of at lea3t 
10,000 tons and a continus filament  plant of at least 5000 

-•J 
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tons could be used. 

The demand for polyester production in chip form will 
be enhanced by the rapid development of polyester resins for 
bottling large family size soft drink containers.    It was 
noted that a recent Kuwait Times article on the new R.C.  Cola 

Company bottling plant announeed that their new plant would 
supply R.C.  Cnla in large family sized bottles.    The process 
for polyester bottles was apparently developed in the United 
States by DU POUT who have decided to license rather than 
manufacture themselves.    Currently Amoco,  Hoover Ball Berring 
Co. and others are suppling both Pepsi Cola and Coca Cola with 
these bottles.    The polymer will be   manufactured by Goodyear. 
Polymer will be manufactured at one location and shipped to 
the bottle manufacturing site located either in some central 
location or at the bottling plant.    The bottles are non-returnable 
and Goodyear has claimed that these bottles can be reprecessed 
to produce polymer which can be later converted to certain 
types of polyester fiber.    A project of this type could 
conceivably result in a world size polymer plant which would 
ship polymer to bottling plants located in auch of the Arabic 
World.    In addition to greatly increasing consumption of 
terephthalic acid and decrease its coat it could offer polymer 
at reduced costs not only for staple but also for continuous 
filament.    It is recommedded that a study of this new development 
be undertaken in the very near future. 

In 1980 the potential market for acrylic fibers was 
estimated at 5900 tons most of it in blankets with the renainder 
in sweaters and woolen fabrics.    By 1990 the demand is expect=d 
to reach 13,200 tons.    The blanket market is an attractive 
market in Kuwait and a license,  since cancelled,  had been granted 
for the manufacture of blankats.    These blankets were to be 
manufactured primarily from wool.    Although sweaters are another 
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product of  possible interest to Kuwait the markets would be 
seasonal and the demand limited.     Unfortunately,  the production 

of acrylic  staple  is either by dry or wet spinning which 
requires recovery of the solvents from aqueous systems and the 
recovery systems are volume dependent.    Por this reason, since 
our potential volume is below the minimum size for an efficient 
piantano further cronsideration has been given to acrylic fibers. 

The minimum size which could coapete probably is in the 15-20,000 

tons per year range,    '''ith the necessity for handling and 
recovering liquids the installation costs more nearly resemble- 
similar costs for  chemical plants in contrast to the rather 

simple installation of melt spinning equipment. 

The last fiber to be considered  is polypropylene. 
In all its  fiber forms the consumption of polypropylene fiber 

in the U.3.   now exceeds acrylic fibers.    Uses are mainly 
in low pile  height  tufted carpets, needle punched carpets, 

upholstery fabrics and the very large volume uses in primary 
carpet backing and packaging applications in which it competes 
directly with jute.    The latter applications are normally 

low profit  margin products.    Since there no plans for building 

a polyproplylene plant in Kuwait.no additional consideration 
has been given to polypropylene fibers. 
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Table 6 
Synthetic Fiber Potential demand in Piece 

<K)odB and Non Apparel 1976 

Product 

Textile Tom 410 

Cotton lubrica 2440 
Silk Fabrice 30 
Woolen Fabrice 690 
Linen Fabrica 
Woven Syn.Fabrics 9030 
Woven Bay on 2270 
Artificial Fur 20 
Woven Fabrica He«. 500 
Tulle Net Fabrics 
Ribbon Fabrica 110 
Embroedary 10 
Coated Fabrica 270 
Cord of Syn Fibers 580 
Cord of Vegt .Fibers 510 
Nets 180 
Cotton Baga 360 
Non Cotton Baga 3160 
Tarpaulina 620 
Tents 1030 
Blanketa 4940 
Towela 500 
Bed Linens 2730 
Curtaina 10 
Textile made up 200 
Carpet8 Knotted 920 
Rugs 660 
Tufted Carpets 1945 
Woven Carpets 3025 

All     Syn. 
Fibers F|ber 

210 

1190 

279 

9030 

1475 
20 

250 

60 

135 
580 
400 
180 
360 

1580 
150 
620 

3500 
50 

1420 

100 

300 

1565 
490 

Nylon 

60 

Polyester   Acrylic   Polypro- 
pzlene 

2700 

100 

25 

100 

435 
80 

140 

75 
500 

300 

25 

50 

200 
1110 

95 

150 

1190 

190 

6330 

1475 

150 

35 

35 
145 

20 
20 

75 
120 

300 

25 
1420 

50 

100 
190 

85 

20 

300 
20 

360 
1580 

2900 

75 
400 

J90 

Sub Total 37150 23,940      5995 12020 3430 2450 
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Table 7 
Synthetic Fiber Potential Demand in Kuwait in 

1976 in Clothing 

(Tons) 
Product All 

4140 

Syn 
Fibers 

2520 

Nylon Polyest 3T    Acrylic Polypro- 
tóklene 

Mens Outerwear 300 1770 450 f 

Women's Outerwear    2620 15Q0 225 1135 140 - 

Shirts 1760 1030 - 1030 - - 

Socks 220 110 110 - - - 

Scarfs 300 180 120 60 - - 

Other 2940 1200 500 700 - - 

Sub Total n$èô 6540 1255 4695 w - 

Total Synthetic 
Table 8 

Fiber Potential Demands 
in 1976 

Products /J.1        Syn 
. Ftòers Fibers 

37150 23940 

(Tons) 
Nylon Polyester Acrylic Polypropylene 

Non Apparel 5990 12020 3480 2450 
Clothing 11980 6540 1255 4695 590 - 

Sub Total 49190 30480 7245 16715 4070 2450 
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Table 9 
Polyester and Polyamide Fiber Demand in 
luvalt in 1976 in Piene Goods and Non Apparel 

Polyamide Polyester 

Product Total Cont 
Fil 

60   60 

. Staple ïotàl (foni 
Fil. 

75 

¿tapie 

Sextile Tarn . 150 75 
Cotton Fabrica - - - 1190 - H90 
Woolen Fabrics - - - 190 - 190 
Woven Syn. Fabrics 2700 2500 200 6330 3000 3330 
Woven Rayon - - - 1476 - 1476 
Woven Fabrics NBS. 100 100 - 150 - 150 
Ribbon Fabrics 25 25 - 35 - 35 
Coated Fabrics 100 100 - 35 35 - 

Syn.Fiber Cords. 435 435 - 145 145 - 

Vegt.Fiber Cords 80 80 - 20 20 _ 

Nets 140 140 - 20 20 - 

Tarpaulins 75 75 - 75 75 - 

Tents 500 500 - 120 - 120 
Blankets 300 150 150 300 50 250 
Towels 25 - 25 25 25 25 
3ed Linens - - - 1420 - 1420 
Ilade up textiles 50 50 - 50 - 50 
Rugs 200 50 150 100 • 100 
Tufted Carpets 1110 480 630 190 . 190 
Woven Carpets 95 - 95 - - - 

Totals. 5995 4745 1250 12020 3420 8600 
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Table IO 

Polyester and Polyamide Fiber Demand in 1976 

in Clothing. 

(Tons) 

Polyamide Polyester 

Product Total Cont 
Fil 

300  300 

ata iple TÖ5 al Cot. 
Fil, 

1470 

Staple 

Mens Outerwear 1770 300 
Women's Outerwear 225 225 - 1135 910 225 
Shirts - - - 1030 - 1030 

Socks 110 110 - - - - 

Scarfs 120 120 - 60 60 - 

Other 500 500 - 700 200 5 OC 

Total 1255 1255 - 4695 2640 2055 

Table 11 

Polyamide Polyester 
Product total Cont 

fil 
Staple To tax Cou^E 

fil 
Staole 

Non Apparel 5995 4745 1250 12020 3420 8600 

Clothing 1255 1255 - 4695 2640 2055 

Sub Total 7250 6000 1250 16715 6060 10655 

— J 
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Table 12 
Projected Synthetic Fiber Demand .in Piece 
Goods and non Apparel in 1980 (Tona) 

Psoduct All Syn Nylon Polye - Acrylic Polypropylene 

Fiben 

610 310 90 
nUt  
220 Textile Yarns - - 

Cotton Fabrics 3630 1770 - 1770 - - 

Silk Fabrics 45 - - - - - 

Woolen Fabrics 1030 410 - 280 130 - 

Woven Syn. Fabrics 13430 13430 4015 9415 - - 

Woven Rayon 3375 2190 - 2190 - - 

Artificial Fur 30 30 - - 30 - 

Woven Fabrics NES '45 370 150 220 - - 

Ribbon Fabrics 165 90 40 50 - - 

Embrodery 15 - - - - - 

Coated Fabrics 400 200 150 50 - - 

Syn Fiber Cords 860 860 650 210 - - 

Vegt.Fiber Coras. 760 590 120 30 - 440 

Nets 270 270 210 30 - 30 

Cotton Gags 535 535 - - - 535 
Non Cotton Bags 4700 2350 - - - 2350 

Tarapaul ins 920 220 110 110 - - 

Tents 1530 920 740 180 - - 

Blanket s 7345 5200 450 450 4300 • 

Towels 745 70 30 40 — . 

Bed Linens 4060 2110 - 2110 . m 

Curtains 15 - — _ . m 

Textiles made up 300 150 70 80 . — 

Carpets Knotted 1370 - - - «. Ä 

Rugs 980 450 300 150 . „, 

Tufted Cappets 3570 2880 2050 355 130 345 
Woven Carpets 3410 560 110 - 450 - 

Sub Total 54845 35965   9285   17940 5040 3700 

U - 
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Product 

Men's Outerwear 

Women's Outerwear 

Shirts 

Socks 

Scarfs 

Other 

Total 

Table 13 
Synthetic Fiber Potential Demand in Clothing in 

I960 

2A11 Syn Nylon 
Fibers Fibers   

6160 3750 450 

3900 2230 330 

2620 1530 

330 160 160 

450 270 180 

4370 1780 740 

17830 9720 1860 

Polyes- Acrylic 

ter  

Polypropylene 

2630 

1690 

1530 

90 

1040 

670 

210 

6980 880 

Products 

Non Apparel 

Clothing 

Table 14 
Synthetic Fiber Potential Demands in 1980 

All  Syn    Nylon 
Fibers Fibers   

54845 35965   9285   17940 

17830 9720   1860    6980 

Polyes- Acrylic 
ter       

Polypropylene 

5040 

880 

3700 

Sub total 72675 45685  11145 24920   5920 3700 
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Tabla 15 

Polyester and Polyamide Fiber Demand in Piece Goods 

and non apparel in 1980 

Polyamide Polyester 

Product Total UÖRT. staple Total" Uöftt.l^ axaple 

90 90 220 

ill.. 

no 

____>•» 

Textile Yarn no 
Cotton Fabrics - - - 1770 - 1770 

Woolen Fabrics - - - 280 - 280 

Woven Syif. Fabrics 4015 3715 300 9415 4460 4955 

Woven Rayon - - - 2190 - 2190 

Woven Fabrics NES 150 150 - 220 - 220 

Ribbon Fabrics 40 40 - 50 - 50 

Coated Fabrics 150 150 - 50 50 - 

Syn.Fiber Cords 650 650 - 210 210 - 

Vegt. Fiber Cords 120 120 - 30 30 - 

Nets 210 210 - 30 30 - 

Tarpaulins 110 110 - 110 110 - 

Tents 740 740 - 180 - 180 

Blankets 450 225 225 450 75 375 

Towel 30 - 30 40 - 40 

Bed Linens - - - 2110 - 2110 

Made up Textiles 70 70 - 80 - 80 

Rugs 300 75 225 150 - 150 

Tufted Carpets 2050 890 1160 355 - 355 

Woven Carpets 110 — 110 • — ~ 

Sub Total 9285 7235 2050 17940 5075 12865 



- 34 - 

Table 16 
Polyamide and Polyester Fiber Potential Demand 

Polyamide Polyester 
Product TÖT& 1 UOnt. 

fil. 

450 

staple TÖTal 

2630 

UoflT. 
fil. 

2180 

ÜTaJlS 

Men's Outerwear 450 — 450 
Womena Outerwear 330 330 - 1690 1355 335 
Shirts - - - 1530 - 1510 

Socks 160 160 - - - - 

Scarfs 180 180 - 90 90 - 

Other 740 740 - 1040 300 740 
Total 1860 1860 - 6980 3925 3055 

Table 1 7 

Polyester and Polyamide Potential Demand in 1980 

(Tons) 

Polyamide Polyester 

Product Total Cont. 
Fil 

9285 7235 

I860 1860 

Staple Total Cont. 
Fil 

5075 

3925 

Staplí 

Non-Apparel 

Clothing 

2050 17940 

6980 

12865 

3055 

Sub-Total 11145 9095 2050 24920 9000 15920 
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Table 18 

Projected Synthetic Fiber Demand in Piece Goods 
and non apparel in 1935 (Tone) 

Product All Syn Nylon Polyester Acrylic Polypropylene 
Fibers Fiberi 
950  480 

s 
Textile Yarns 140 340 - - 

Cotton Fabrics 5660 2760 - 2760 - - 

Woo&en Fabrics 1610 640 - 440 200 - 

Woven Syn.Fabrics 20950 20950 6260 14690 - - 

Woven Rayon 5265 3420 - 3420 - - 

artificial Fur 50 50 - - 50 - 

Wowen Fabrics NES 1160 580 235 345 - - 

Ribbon Fabrics 260 140 60 80 - - 

Embroidery 20 - - - - - 

Coated Fabrics 620 310 230 80 - - 

Syn.Fiber Cords. 1340 1340 1010 330 - - 

Vegt. Fiber Cords. 1185 920 190 55 - 675 
Nets 420 420 330 50 - 50 
Cotton Bags 830 830 - - - 830 

Non-Cotton Bags 7330 3670 - - - 3670 

Tarapaulins 1435 340 170 170 - - 

Tents 2390 143.5 1150 285 - - 

Blankets 11460 8110 700 700 6710 - 

Towels 1160 no 50 60 - - 

Ben Linens 6330 3290 - 3290 - - 

Curtains 20 - - - • m 

Textiles made up 470 230 110 120 . — 

Carpets Knotted 2140 - — - «. _ 

Rugs 1530 700 470 230 _ — 

Tufted Carpets 6830 5510 3925 680 245 660 
Woven Carpets 3370 550 110 • 440 
Silk Fabrics 70 - - - - - 

Sub Total S4855 567S5 15130 28125 7645 5885           vJ 
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Table 19 

Synthetic Fiber Potential Demand in Clothing in 1985 

Product 

Men's Outerwear 

Womens Outwrwear 

Shirt8S 

Socks 

Scarfs 

Other 

All      Ayn 
Fib££3 fibers 

9610 5850 

6080 3480 

4090 2390 

515 250 
700 420 

6820 2780 

(Tons ) 

Nylon 

700 

510 

250 

280 

1160 

Polyes- Acrylic 
ter 

4100        1050 

2640 330 

2390 

140 

1620 

Polypropylene 

Total 27815 15170 2900 10890        1380 

Products 

Table 20 
Synthetic Fiber Potential Demands in 1985 

All      Syn Nylon 
Fibers Fibers 

Polyes- Acrylic 
ter 

Polypropylene 

Non-Apparel 
Clothing 

Sub Total 

84855 56785      15130 
27815 15170        2900 

112670 71955      18030 

28125        7645 5885 
10890        1380 

39015        9025 5885 
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Table 21 
Polyester and Polyamide Fiber Potential Demand in 

Polyamide Polyester 

Product Tota 1 üont. 
Fil. 

140 

5790 

atapjje TötaT" Cont. 
Fil. 

170 

6960 

axapxe 

Textile yarn 

Cotton Fabrics 

Woolen Fabrics 

Woven iyn. Fibrics 

140 

6260 470 

340 

2760 

440 

14690 

170 

2760 

440 

7730 

Woven Rayon 

Woven Fabrics NE» 235 235 a. 

3420 

345 — 

3420 

345 

Ribbon Fabrics 60 60 - 80 80 - 

Coated Fabrics 230 230 - 80 60 - 

Syn. Fiber Cords 1010 1010 - 330 330 - 

Vegt Fiber Cords 190 190 - 55 55 - 

Nets 330 320 - 50 50 - 

Tarpoulins 

Tunta 

170 

1150 

170 

1150 

170 

285 

170 

285 

Blankets 700 350 350 700 120 580 

Towel 50 - 50 60 - 60 

Bed Linens - - - 3290 - 3290 

liad e up Textiles 110 110 - 120 - 120 

Rugs 470 120 350 230 - 230 

Tufted Carpets 3925 1710 2215 680 - 680 

Woven Carpets 110 • 110 ~ 

Sub Total 15130 11585 3545 28125 8015 20110 
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Table 22 

Polyamide and Polyester Fiber Potential Demand in 

Clothing in 1985(Tons) 

jar 

Polyamide Polye 
uonx. 
fil 

3400 

Bter 
Product l'ó'M a uonx. 

fil 

700 

atápio •SrapTe 

Mens Outerw« 700 4100 700 
Womens Outerwear 510 510 - 2640 2110 530 

Shirts - - - 2390 - 2390 

Focks 250 250 - - - - 

Scarfs 280 280 - 140 140 - 

Other 1160 1760 — 1620 470 115° 

Total 2900 2900 - 10890 6120 4770 

Polyamide and I Polyest 
Table 23 

er Potential Demand in 1985 
(Tons) 

Polyamide Polyeste r 
Product Total Cont. 

Fil 

15130 11585 

Staple 

3545 

Total Cont. 
Fil 

8015 

Staple 

Non Apparel 28125 20110 

Clothing 2900 2900 - 10890 6120 4770 

Sub Total 18030 14485 3545 390": 5 14135 24880 

u. 
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Table 24 

Synthetic Fiber Demand in Piece Goods and Non 
Paaprel in 1990 (Tons) 

Product All  Syn 
Fibers Fibers 

Nylon Polj 
..€£.. 
500 

rest-Acrylic  Polypropy lene 

Textile 1410 710 210 _ 

Cotton Fabrics 8420 4105 - 4105 - 

Woolen Fabrics 2395 950 - 650 300 
Woven Syn. Fabrics 31150 31150 9310 21840 - 

Woven Rayon 7830 5085 - 5085 - 

Artificial Fur 75 75 - - 75 
'..'oven Fabrics NES . 1725 860 350 510 - 

Ribbon Fabrics 390 210 90 120 - 

Embroidery 30 - - - - 

Coated Fabrics 920 460 340 120 —      - 

Syn Fiber Cord 1990 1Î90 1500 490 •       „ 

Vegt Fiber Cord. 1760 1370 280 80 1010 
ITets. 625 625 475 75 75 
Cotton Bags 1235 1235 - - 1235 
îTon Cotton 3ag9 10900 5460 - - 5460 
Tarpouling 2130 505 250 255 -      . 

Tsrrt» 3550 2130 1710 420 -       _ 

21?.nke-ts 17040 12060 1040 1040 9980 
Towels 1725 160 75 9D —      _ 

~:-d Linen 9410 4890 - 4890 •       m 

Curtains 30 - - _ 

Textiles made up 700 340 160 180 «»      _ 

Carpets Knotted 3130 - - • «.      «. 

~xgs 2275 1040 700 3¿0 _      _ 

Tufted Carpets 11480 926C 6600 1140 410    1110 
'/oven Carpets 2930 480 100 . 380 
SiHc Fabrics 105 - 

23185 TÏ'J30 

—      _ 

ou o Total 125410 85150 11145    seso 
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Tabic 25 

Synthetic Fiber Potential Demand in Clothing 

in 1990 (Tons) 

Product ¿2.1 Syn Dylon Polyes sterAcrjlic Polyprop 
Fibers Fibers 

Mens Outerwear 14290 8700 1040 6100 1560 
'omens Out *rwear 9040 5170 760 3920 ¿90 - 

Shirts 6080 3550 - 3550 - - 

Socks 765 370 370 - - - 

Scarfs 1040 620 420 200 - - 

Other 10140 4130 1720 2410 — - 

Total 41355 22540 4310 16180 2050 - 

Table 26 

Synthetic Fiber Potential Demand in 1990 

Products A113    Syn          Nylon Polyest- Acrylic    Polypropylone 
Fibers Fibers          er 

Non-Àpparel 

Clothing 

''üb Total 

12541C 85150      23185 

^1355  2254C        4310 

41925      11145 

16180        2050 

8880 

16676^ 10769O    27495 58105      13195 8880 

w-   • J 
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Tabic 27 

Polyamide and Polyester Fiber Potential Demand in 

Polyamide Polyester 
Product TOlai uont. atipie Total l'ont äJüpTe". 

210 210 250 Textile Tarn _ 500 250 
Cotton Fabrics - - - 4105 - 4105 
Woolen Fabrics - - - 650 - 650 
Woven Syn Fabrics 9310 8610 700 21840 10350 11490 
Woven Rayon - - - 5080 • eoeo 
Woven F bries NES 350 350 - 510 • 510 
Ribbon Fabrics 90 90 - 120 120 _ 

Coated Fabricsd 340 340 - 120 120 — 

Syn Fiber Cord 1500 1500 - 490 490 — 

Vegt. Fiber Cord 280 280 • 80 80 
Nets 475 475 - 75 75 — 

Tarpoulines 250 250 - 255 255 «. 

Tents 1710 1710 - 420 • 420 
Blankets 1040 52C 520 1040 180 860 
Towel 70 - 70 90 _ 90 
Bed linen - - - 4890 • 4890 
Made up Textiles 160 160 - 180 _ 180 
Rugs 700 180 520 3 40 _ 340 
Tufted Carpets 6600 2880 3720 1140 — 1140 
Woven Carpets 100 - 100 - - - 

Sub Total 23185 17555 5630 41925 11920 30005 

U- — 
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Polyester and Polyairde Fiber Potential 

Demand in Clothing    in 1990   (Tons) 

Polyamide Polyester 

Product Total "Wfflt. -Staple Sötal  Cont. Staple 

erwear 

Fil 

1040 

Fil 

::¿na Out 1040 -k 6100 6055 1045 

'•'0X3r.s Outerwear 760 760 - 3920 3135 785 

Shirtid - - - 3550 - 3550 

Cocks 370 370 - - - - 

Scarfs 420 420 - 200 200 - 

Other 1720 1720 - 2410 700 1710 

Total 4310 4310 — 16180 9090 7090 

Tablo    2Ç 

* y—•» tm 

Polyamide lPolyes 

Product Total Cent.  btapi ; 

f u . 
23185 17555   5630 

4310 4310 

3  Total Cont". 
fil 

3tap!fc. 

Non - Apparel 

Clothing 

41925 

16180 

11920 

9090 

30005 

7090 

~ub Total 274S. 27495   5630 58105 21010 37095 

W- 
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Tire Copd Markets 
The Kuwait Tire company with SaudirÀrabìan interests 

will build a tire factory with a reported capacity of 1,000.00C 

tires per year to 3upply the replacement Tire mark ri.    The actual 
sis-- of the   replacement tire merlin••; can only be 

estimated 3ince it is difficult to determine the exact number of 

tires imported since the   impois includo both tired ar.d ~ub?3. 

It is very difficult to estimate average csr  life since ~h¿ number 

of passenger cars reported operating in 1975 exceeded total 

passenger aar imports during the period 1971 through 1975 

by about 57.000.  This would indicate a car of life    of 

approximately 9 years.     In orêer to supply the total replacement 

market in Kuwait the new plant would have to produce a vast 

array of sises and types.    The older cars are xmdoubbe un- 

equipped with bia3 and bias belted tires and the newer cars 

with radiais.     In all probability the plant will concentrate 

on bias or bias belted passenger tires.    Truck tires are most 

important in the replacement market and 70# of the tire market 
(K.D. value ) is said to be in truck tires. 

With an undefined technology source and with an uncertain 

product mix the utilization of fabric in this plant is difficult 

to predict.     It is not even certain that the plant will purchase 

fiber and make its own fabric.    Por some time it may elect to 

purchase fabric from one of the plants owned by its supplier  of 
technology. 

In the U.S. nylon 6 can only be used in truck tire3 because 
the curing temperatures for passenger tires  is too high for the 

lower melting nylon 6 fiber.    It should be noted  that the consumption 
of polyester in tires is larger than the combined usa¿re 

of nylon 6 and 66.    Normally the larger tire companies purchase 

nylon tire cord from fiber producers and treat the  Tibors -1th their 

own proprietary processes for example the Goodyear J ? process 

(time,  temperature andtension     ) and add their own adhesive 

system to the  fabric to   promote adhesion.    The adhesiva system 
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is partimlarly important in the case of polyester cords. 

The amount  of fiber in a tire is dependent upon its 

size and use.    Passenger tires vary from ?. to -r plies whereas truok 
tires may have many moro plies.    In the absence  of any firm 
product mix we have- assumed that the fabric content may average 
22r/?.    Over the past five years the average weight of the tire 
imported into Kuwait was 20,2 Kg and  ¿has the amount  of fiber 

which would be consumed by the plant would ber»¿00 tons of 
either nylon cr polyester. 

Since the    Company plan» on selling 500,000 tiies to Kuwait 
and 750,000 tires to   "audi Arabia within three years of start v.p, 
obviously expansion is planned.    The entire Gulf área is 
reported to have a total replac ment demand of 1.5-2,000,000 

T iros which would  indicate that Kuwait tire can produce 
a major  portion of  the replacement market.    Additional  capacity 
could only be obtained by capturing a portion of  the  original 
equipment market. 

With all of the uncertainiiy surrounding this martcet 
it is recommended that the progress of this project be followed 
very closely but that no facilities for tire cord production be 
piirmed until the markets•ara clearly defined. 
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Attractive Markets for Polyester Staple Fibert 

Although the previous section outlined the possible 

demands for synthetic fibers the realities of constructing at the 

same time a textile industry to produce the products of interest 

in a sufficient  volume to make the entire project viable imposes 

strict limitations on the possible candidates.    The ideal 

candidates would consume polyester  staplein sufficient quantities 

to permit the construction of an efficient small    polyester 

staple plant and the textile prcddcts would in themselves be 

relatively simple products which are relatively independent of 

style changes.    The three markets tc be examined are markets 

for dishdasha fabrics,  bed linens and woven cotton and rayon 

fabrics. 

The most pppular fabric for summer dishdashe3 in Kuwait 

is a polyester cotton 65-35$ blend fabric which contains about 

35 threads per cm.  in each direction and weigh3 about 97g per 

running meter.    The width of the fabric is about 91 centimeters. 

The fabric is mercerized, pre-shrunk and resin treated.    It sells 

at retail for about 740 fils per running meter.    The fabric 

examined was made by NISSHIN SPINNING CO. 

of Japan using TEIJIN     polyester staple.   Facilities available 

did not permit analysis of the turns per inch in the yarn nor 

the staple length.    It is assumed that the   later   is 3»8 cm long. 

There are no statistics on the imports of dishdasha 

fabric into Kuwait.     Dishdashes made from this type fabric are 

won  by all Kuwaiti male age grmipe bit not by most expatriates. 

The total amount of fabric consumed will be determined by the 

male Kuwaiti population within an age group,the   amount of fabric 
required to make a dishdasha for each ags group and the average 

number purchased per year for each age group. 

_ _.. j 



Tale 30 

Fabric C onsumption in ¿he Dishdaah Market 

Age Group Popul. Met» srs JTo. Per Total Total 

Yrs. 1975 Per unit unit pep. Meters 

ICOC'3 
Weight 
Tons 

1"4 36356 1,1 e 243.9 23.7 

5-9 35,715 2.2 '¿ 623.6 61.0 

10-14 35,715 2.6 10 928.6 90.1 

15-19 23,513 3.1 9 656.0 63.6 

20 95,016 3.6 9 3078.5 293,6 
Totals 226,915 5,536 537 

Consumption in Kuwait 1930-1990 is given in Table 31. The total 

population is firm the Ministry of Planning using 995-000 for 1975 

as the base Table 31 

1980 1985 1990 
Population Millions 1.35 1.82 2.45 
1000 Meters 7.510 10.120 13,620 
Weight tons 729 982 1322 
Polyester Content 474 619 859 

In order to estimate tho consumption o^' fabric in 

dishdashs in Saudi Arabia and the #"0ther" Gulf States we are 

simplifying the problem by assuming that the life syle is similar and 

and that the population spread and consumption pattern will 

be the sane as in Kuwait. By th3 '"Other" Gulf States we are 

including Bahrain, Qatar, the United Arab Emirates, Oman and 

the two Yemens. 

The population forecast fcr the "Other" Gulf States and 

Saudi Arabia is taken from an IDCAS study en synthetic fibsrc 

prpared by Chen. Systems. 

u 



•• 47 - 

Table 32 

( Millions) 
1980 1985 1990 

Saudi Arabia 10.7 12,5 14,0 
"Others"                                 9,85 11.2 1?,1 

Sub Total 20,55 23,7 27,1 

Kuwait                                    1,35                 1,82 2,45 

Total 21,9 25,52 29,55 

The total market for dishdash fabrics in shown in Table 

Table 33 

Fabric consumed in dishdaah markets 

(Tons) 
1980 1985 1990 

Kuwait                                729 982 1¿22 

Saudi Arabia                  5778 6745 7554 

Others                             5319 6,043 7,069 
Total                              11826 13,770 15*945 

Although the above data gives the total consumption 

of fabrics in the  several dishdasha markets not all of the 

markets would necessarly be available to a Kuwait based company. 

We are assuming that a textile fabric plant in Kuwait could 

obtain all of the Kuwait market and 255« of the Saudi Arabia and 

"Other" Gulf States markets, the so called Gulf Area mrket. 

These fabric markets together withthe polyester fiber contents are 
shown in Table 34. 

Table 34 
Fabric Markets Available in Gulf Area 

T9 fabric Plant_in Kuwait  ( Tons) 

1980 1985 1990 
Kuwait 729 982 1322 

Oulf Area 2774 }197 ^655 
Total 2503 4,179 ¿77 
Polyester Content 2,276 2,716 3235 
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The above totals do not include the considerable amount 

of a similar fabric dyeá black which is used by the female 

Kuwait population.    The  initial fabric plant for this plant is 
projected ?s 2000 tons. 

In other tables it has been shown that the bed linen 
market in Kuwait  is quite large.    In the market place both 

muslin and percale sheets are available.    Many of the muslin 
sheets are white while other3 are printed or solid colors. 

Percale sheets which sell for a higher price are frequently 

printed or carry some minimal decoration on the  top side such as 
an embroidery.    As the market becomes more sophisticated 
printed designs in varions patterns will be more widely used. 

In the U.S.  cotton and cotton blend sheets are widely used with 
synthetic fibers representing 45?£ of the market and cotton 
53%.    One of the preferred blends is 50-50 polyester blends 

but 65-35 blends also available and in Kuwait this blend should 
be acceptable. 

A 50-50 blend of polyester sheet was purchased at retail 
for 2.475 K.D.     It was a white percale sheet decorated at 
only the top with small simple design and was made by the U.S. 

Cannon Co. Analysis of the fabric design showed that it contained 
31 threads per cm.  in the pick direction and 40 threads per cm in 
the warp direction.    The sheet  ras designed for a twin bed,  168 cm, 
wide and 264 cm long and weighed 600g.   It had a 20 cm hem at the 

top and 2.5 cm hem on the bottom.    Although itwas not possible 

to determine actual yarn constructions i* was estimated that 
the warp was possibly a 40 CC yarn and the fill a 24 CC yarn. 

Hwlin sheets were not as c refully analyzed r.nd the estimates 
were 30 threads per cm in both warp and fill direction.     The 

equipment/yarn preparation and weaving cf dishdasha fabrics 
could be redily adjusted to  produce bed sheets. 

J 
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The markets for bed sheets in Kuwait, Saudi Arabia and 

the other (Juif States/sn^wn in Table 35 over the period 1980- 

1990 using the same technique as in Table 33. 

Table : 55 
Fabric Consumed in Bed 

(Tons) 

linen Markets. 

1980 1936 1990 

Kuwaiti 2/00 4£50 6,020 

Saudi Arabia 20/00 27,800 34,400 

Others 19,000 2^900 32,200 

Total 42200 36800 72600 

As before assuming that a Kuwait plant could capture 

all of the Kuwait market and 25$ of the Gulf Area market the 

market potential is shown in Table 36 

Table 36 
Potential Market 

1980 

for 

(Tose 

Kuwait 

) 

1985 

Bed Linen 

1990 

Kuwait 2/00 4P50 6,020 

Gulf Area 9,900 13,200 16700 

Total I35OO 17,300 227OO 

Polyester Content 8,100 11200 14800 » 

Other large fabric markets for woven polyester cotton fabrics 

are those classified under cotton fabrics and rayon fabrics. 

Much less is known about these fabrics and time did not permit an 

accurate analysis of the fabrics in these categories, ^nevertheless. 

most of the spun yarn fabrics could be produced using the yarn 

preparation and weaving equipment used fcr dishdash and the bed 

linen markets. Undoubtedly the fabrics used in these markets 

may require more style. For this reason these fabrics are 

regarded as the second generation type products but more thorough 

investigation of these broad markets may indicate that specific 

market areas may be no more complicated than the deshdaoha or bed 
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linen markets and may be producid on the same finishing equipment. 

Using the same techniques as described earlierthe total 

market is shown in table 37 and the potential market available 

for a Kuwait plant is given in Table 3. 

Table : 57 

Woven Cotton and Rayon Fabric Markets 

( tons) 

1980 1985 1990 
Kuwait 4,900 7,600 11300 

Asudi Arabia 38800 52200 64,600 

Others 35,800 46,800 60/00 

Total 79,500 106,600 136 300 

Talbe 38 
Potential Woven Cotton and Rayor. Markets for 

A Kuwait Fabric Plant  ( Tons ) 

1985 

Kuwait 

Gulf Area 

Total 

Polyester Content 

7,600 

24,800 

1990 
11,300 

33,300 

42,600 

27700m 

1980 
4,900 

18,700 

23/00      32,400 

15^00      21,100 

Summarizing, the data for woven polyester cotton blend 

fabrics which could be produced using the same type of yarn preparation 

and weaving equipment are shown in T-ible 39. Much of this 

tonnage is in white or solid colors but as the mrkets develop more 

printing and dyeing equipment will be required. In this table it 

should be emphasized that the market potential represents only the 

Kuwait market plus 25# of tho Gulf Area, rwrkels.  They do 

not include men ind boys white shirts, men and boys underwear. 

woBem and children underclothes, blouses,dresses and shirts 

for women and girls, summer weight 3kirts and the like. The 

yarn preparation °.nd weaving equipment for all of these products 

would be sin:.lar but substantially more dyeing, printing and finishing 

equipment "ould be requirsd. Gir.ce present markets exist for fabrics 
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summarized in Table 39 the creation of a new segment of the 

needle industry would not be required. The existence of yarn 

preparation equipment could in addition, provide the inpetus 

for the creation of a knitting industry. 

Obviously, one of the weaknesses in this approach is 

the basic assumption that market potential in all the Gulf 

Areas is equal to the Kuwait market consumption pattern. This 

obviously is not true and should be thoroughly explored. Market 

analysis of existing markets is limited and would require 

more investigation.! his is particularly true of the cotton and 

rayon markets. 
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Table 39 
Fabric Markets for a Kuwait Located 

Polyester-Cotton Blend Fabric Plant. 

(Tons) 

DISHDAgfl 
Kuwait 
Gulf Area 
Total 

I960 

729 

4114 

1985 

982 
3,900 
4882 

1990 

1322 
4,470 
5792 

Bod Linens 
Kuwait 
Gulf Area 
Total 

Cotton Babrio 
Kuwait 
Gulf Area 
Total 

Total Market 
Kuwait 
Gulf Area 
Total 

Polyester Content 

f Total Marked 

2£00 
91900 

1#00 

4,900 
18J700 
23/00 

822 
3200 
40^230 

i .uwait 
Gulf Area 
Total 

4P50 
13,200 
11300 

7/00 
24jß00 
32400 

12,632 
45000 
54^30 

8,210 
21200 
3^410 

6P00 
16,700 
22700 

12^00 
3^00 
42£00 

18620 
523OO 
7Ü20 

12¿00 
34AOO 
4Ç200 

.J 
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Polyester Staple Manufaoturlp.tr Co3t3 

As  indicated in the  previous section the manufacture- of 
staple fiber in Kuwait requires  the installr*.-*-.*on of o. textile 

industry to consume the staple product produced in the fiber plant . 

Examining only the dishda3ha and bed linen markets  it is apparent 

that the markets should be able to support a 2000 ton dishdaoha 

fabric plant and a 4000 ton bed linen plant.    As originally 

sized these plants should consume roughly 4000 tons of polyester 

staple based on a normal textile plant utilization of a 15 

shifts wsek,     Sudden surges in demand can thus be accommodated. 

3 y placing the plant on a 24 hour seven day a week basis 

the plant3 would require at 65# blend level about 5500 tons of 

polyester staple      and the  fiber plant vas sized for 5000 tons - 

In establishing the design concept for the  plant it was 

decided that the plant should be designed in euch a manner that 

the building should be designed to accommodate a larger plant 

(spinning area primarly) but that ths  plant should cortain 

only the indicated equipment for a 5C00 ten plant and that 

costs for the plant would be allocated to that area which would be 

utilized.     In addition, the plant should be designed so that 

even greater capacity    coulo be added in the  future.    This 

planning is  similar to the block plan used for designing 

a large ohmical complex.     The plant will receive raw materials 

from either domestic or nearly sources to minimize storage 

costs.    The plant will produce both polymer and staple and the 

staple plant will be sized to consume the entire output of the polymer 

plant.    In turn the staple plant will be sized to meet the 

requirements of the  textile industry plants.  It is  assumed that 

the polymer r.nd staple plants.will be under one management and 

that the corresponding textile industry plants even,  if :.ot 

undsr the same management, will be closely coordinated with 

the fib^r pla:it.     3ir.ee the textile products are sc closely 

related it  is assumed that the  fiber plant will produce only one 

w 
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product and that this proudct will be semi-dull 1.5 denier 
staple for use in cotton blending.     By concentrating production 
on only one product the costly production of many products for the 

normal merchant market will be eliminated. 

Polymer for the plant will be produced from ethylene glycol 

and terephthallc acid,  TPA,  but will not use direct spinning. 
These possible surprising choices are based on the fact that 

experience should be gained on continuous polymerization for 
the production of staple by continuous polymerization direct 
spinning at some point in the near term future.    At that point 
the chip produced in the polymer plant can be utilized to 
produce continuous filament yarns,   either high strangth yarns 
for the tire factory or textile denier continuous filament yarns 
for weaving,  knitting or texturing.    Terephthalic acid was chosen 
rather than dimethyl terephthalic,DMT, because private studies 
not here reported have shown that TPA has a lcwer  production cost 

than DMT on an äquivalent basis and because there  are some 
inherent cost advantages tc polymrr production from TPA. 

The production schene contimplates using basic raw 
materials produced domestically or from nearby sources;.    It 
is realized that sources will not be operatioaal     in 1980. 
We have elected to use I960 as the   first operational year in 

consideration of plant construction times.    For estimation 

purposes the  polymer plant will produce 98# first  quality polymer 
chip and the  fiber plant will convert polymer chip to first 

grade staple  in 96# yields.    This requires  that the polymer plant 
produce 5200 tons of first grade polymer and the polymer plant will 
require reactants to  produce 5310 tons of polymer.    The molar 
ration of ethylene glycol to TPA was 1.5 to 1. 
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Polyesters can be produced from TPA and escesa ethylene 
glycol ,EG, by the  indicated following reaction 

•. TPA EG 

N.W.166 ^s. ^        N.W.6Z 

• BHET 

I 
EST 

N.W.  192 

In this reaction BHET  ( bis- hydroxyethyl tereph thalate  ) can be 
prepared by reacting two or more moles of 3G with a mole of 

TPA. Since TPA is highly intractable the reaction between 

TPA and EG is usually carried out inthe presence of BE!2 

as a solvent so that the intermediate formed is in reality a 

mixture of products.    After removal of any free Eft and the w?.ter 

formed in the reaction the  polymer is formed by tro  elimination of 

EG between two BHET molecules and oligomers usually under increas- 

ingly high vacuum and in the presence of certain catalysts 

to give the final polymer, polyethylene terephthalate   or PIT, 

Polyethylene terephthalate is a very hard , white orystaline poi /aie 

which when relatively/Tiave a melting range of 260-265C The 

literature on polyester formation is very extensive and there 

aree many review  (5) articles. 

Rather than attempt to size and estimate the eonstruction 

and erection cost of each piece of equipment in the process vre 

have elected to use a known construction cost in the textile 

area of the United States in cents per annual pound in 197S 

of 22 including a 25?5 uncertain! "'s» licvance for a ?3ir.il?.r 3izcc?. p^ant 

and escala-ce  these costs to 1979,   """he anticipated  vc-r.r of 

major expenditure for a plant operational in 19SC.     It is 

believed that this ic a reasonably safo projection.    A* a further 

h*dge the cost of pre-*-id !r.£ ra;: materiel and final product 

—J 
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storage has been reduced by using local suppliers of raw materials 

and by control of both polymer and staple manufacturing 

centers. In order to translate U.S. textile area cost3 to Kuwait 

costs a factor of 130$ was used. This may be lower than 

many current estimates for chemical intermediate plants but 

our estimate was based on the fact that equipment suppliern ir. 

these areas are faced with a depressed market and that much of ths 

equipment will be shop rather than field erected. The plant does 

not anticipate purification of byproduct ethylene glycol and 

therefore no equipment is provided. 

Raw material prices for the Gulf area are difficult to 

estimate but wo have assumed that these costs should be woricd 

prices minus some average transportation charge. The contract 

price far TPA in 1977 to fiber customers was about 139KD per ton . 

With the general slump in polyester business and only modest recovery 

for continuous filament yarn there is little increase in 

demand to force up prices.Supply is more than adequate and 

prices are not expected to increase much beyond 145KD per ton 

by 1980. IF demand arising from the development of polyester 

bottles should increase as anticipated prices in 1980 could possibly 

be somewhat high."r. It has been estimated that a new plant for TPA 

built in 1976 and operational in 1977 would have a cost plus a 15# 

DCF return of lr2.4KD per ton. As an average transportation charge 

we have used 12-9KD per ton. and bjrsre assumed that the price of 

tereplithalic acid would be 132KD per ton. 

In the United States the price of high purity ethylene 

glycol to fiber producers has been lower than for an inferior 

product for industrial uses. C ontract prices for 1977 as 

estimated by a glycol producer was 129XD per ton. As in the 

case for TPA the price for ethylme glycol in 1990 should be 

approximately 135.4ED per ton and with ?.. transportation charge 

of 12.8KD per ton the estimated price used in the report is 123KP 

per ton. For comparison the estinated price for ethylene 
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glycol for 1977 was 120.3 2D with a 15# DC F return. 

Labor costs are estimated for 1980 based on information 
supplied by the Industriel Development and Consulting Bureau, and 
escalated S# per year until 1980.    No provision lias been made 
for direct supervision since the polymer plant is to be operated 
in conjunction with the staple fiber plant  and supervision can 
come from that plant. 

Working capital represents four weeks production by 
utilizing local sources of raw materials and maintaining only two 
weeks supply of polymer.    These are minimum quantities but 
should be sufficient for a plant producing   only one product. 

Since the recovered glycol only amounts to about 800 
tona the product will be returned to  the glycol supplier for 
purification in his plant.    This practice is common in the 
United Stateé where the freight distances are substantially 
higher. 

The costs of producing polymer are shown in Table ¿f-0 
These costs do not include any capital charges and in that sens*  ara 
not  true costs.    Since all of the polymer produced will be 
consumed by the fiber plant these polymer costs will be combined 
with similar fiber costs and capital charges will be applied 
to both processes. 

In a similar manner the costs of converting polymer inte 
staple are shown in Table41 • Since information on molt spinning 
is not readily available a very brief review of this  subject ry be 
found in Aiinex 4. 

Data are combined in Table 43    for the- combined processes and 
capital charges at several levels are included with conversion costs 
in Table 42   for the 1980 production of 5CC0 tons of staple fiber 
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currently polyester staple sells in the United States for about 371 

fils per Kg and assuming a 4# import duty and transportation and 

insurance charges of 20 fils per Kg the competitive price for 

U.S. 8tapie in Kuwait would be 406 fils. Although the manufacture 

of polyester staple is attractive at these co3ts detailed 

engeneering studies would be required to verify these costs. 

U-- 
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Table 40 
Polyester Polymer Manufacturing Coa ta 

Plant Capital Costs 

Cena truc t ion 
Operational 

1979 
1980 

Battery Limits 
Off Sites 

1,570,000 KD 
510,000 KD 

Capactiy 5000 Tons Total Fixed        2 !,080, 000    KD 
Production 5200 Tons Working Capital 80 ,000 KD 

Qjiôût      Unit 

4580       ton 
Unlt.PrAcg 
132 KD 

Annual Cost 
605,000 KT 

Unit Cost 
Pils/Kg Terephthalic Acid 

Ethylene Glycol 257C        ton 123 316,000 
Titanium Dioxide 26.5    tons 279 7,000 
Catalyata 9,000 

Sub Total 937,000 187 

Utilitiea 

Power 3,135,000    Kwhr 0,002 6000 

Cooling Water 2,750,000    m3 0,009 25,000 
Proce38 Water 41,000   m5 

0,083 3,000 
Steam 21,000 ton 0.43 9,000 

Sub Total 43,000 19 

Labor    11     Tear   2770 

Supervision Included in Fiber Area 

30,000 

U - 

Maintenance     (3* BL) 47,000 

Sub Total 77,000 
Overhead Expenses 

Direct Overhead (30# Labor) 9,000 
General Plant Overhead  (605$ Operat Cost) 46,000 
Insurance   (0,75# Fixed) 16,000 
Depreciation 

Battery Limits 10# ]_57 _ fino 

Offsites                5% 26,000 
Interest 8fS Working Capital 6,000 

3ub Totil 260,000 

15 

52 
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By product Credit 

Ethylene Glycol 790  ton    91     (72,000) 

Total Costs Ex Capital  1,245,000 

(14) 

249 

Plant 

Table   /ri 

Polveater Staple Manufacturing Costs 1980 

Construction 
Operational 
Capacity 

Production 

Raw Materials Quant 

Polymer Chip 
Finish 
Bale Wrap 

5200 
26 

20000 

1979 
1980 
500D tons 

5000 tons 

Unit   Unit Cost 
KD 

tons 
tons 375 

0.5 

Capital Cost 
Battery Limits    830,000 KD 
Off sites 270,00013) 
Total Fixed     1,100,000 KD 

Working Capital 110,000 KD 

Annual Cost 
KD 

10,COO 
10,000 

Unit Cost 
Fils /Kg 

Sub Total20,000 
Utilities 
*-ower 5,100,000 Kwh 
Cooling Water 1,370,000 M^ 
Steam 11,000 ton 
Process Water 31,000    m* 

0.002 
0,009 
0.43 
0.083 

Pub Total 

Operating Cost 
Labor 
Supervision 

Maintenance 3$ Bl 

22 Year. 2770 
4 Year 3860 
1    Year   7000 

^b Total 
Overhead 
direct Overhead  (30# Labor & Super V. 
General Plant   Overhead   (60$ Operating 
Insurance   (0,75$ Fixed) 
Depreciation 

Battery Limits lOfo 
Offsites 

Interests 8?S   Working Capital 
Sub Total 

Total ^ost Ex Capital 
Charges. 

10,000 
12,000 
5,^00 
3,000 

30,000 

61,000 
15*000 
7,000 
25,000 

108,000 

)   25, 000 
Cost) 65,000 

8,000 

83,000 
14,000 
9,000 

204,000 

362,000 

22 

41 

72 

w J 
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Table 42 

Polyester Staple Fiber Manufacturing Costs 

Monomer to Fiber 1980 

2¿a£t_ 

Construction 
Operational 
Capacity 
Production 

flay Materials 

Terephthalicacid 
Ethylene Glycol 
Titanium Dioxide 
Finish 
Bale Wrap 
Catalysts 

Utilities 

Power 
Cooling Water 
Process Water 
Steam 

labor 
Supervision 

Maintenance 3# BL 

Casjtaj, Charges 

1979 
1980 
5000 tons 
5000 tons 

Quant  unit 

Battery Limits 2,400,000 ED 
Offaites 780,000 KD 
Total Fixed 3,180,000 KD 
Working Capital 190,000 KD 

Unit Price Annual Coat 
KD 

4580 tons 
2570 ton 

26.5 ton 
26 ton 

20000 

^ub Total 

132 
123 
279 
375 
0,5 

!:S3:888 
72,000 
32,000 

m 
ton 

8:881 
0,083 
0,43 

KD 

605,000 
316,000 
7,000 
10,000 
10,000 
9,000 

957,0000 

19:888 
â; 

Sub Total 

33 Year 2770 

4 
1 

Tear 
Year 

3860 
7000 

Sub - Total 

Overhead Expenses 
•-lrect uvernead {10% labor & Supervision) 
General Plant Overhead (30# Operating Ccst) 
Insurance )( 0.75 Fixed Costs) 
Depreciation 

Battery Limits 1096 
Offsites 5% 

Interest 8% Working Capital 

3ub-Total 

73,000 

91,000 

15,000 
7,000 

72,000 

185,000 

34,000 
111,000 
24,000 

240,000 
39,000 
15,000 

\ 

By product Credit 
Ethylene Glycol 

463,000 

790    Ton      91 (72,000) 

Total Costs Ex Capital Charges 1.606,000 

Unit Cost 
Fils/Xg 

191 

15 

37 

93 

(14) 

321 
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Table 43 

Polyester Staple Fiber Costs Including Capital Charges 

Monomer to Polymer 

Fixed Capital    ROI   Capital Charges  Conversón  Annual Cost Unit Costs t 

1000 KD       _*    1000 K.D        Costs 1000KD 1000KD    Flls/Ka 

3180 5 159 1606 1,765 353 

3180 10 318 1606 1,924 385 

3180 15 477 1606 2083 417 

3180 20 636 1606 2242 448 

3180 25 795 1606 2401 470 

U- 
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Spun Yarn Coats For Dlshdasha Fabric 

In this section we are examininig spun yarn costs.    All of the 

data are based on the work of Rieter A.O. of Winterthur, 

Switzerland,  who have a computer program for this analysis. 

It should be emphasized that there are many good ring spinning 

systems which can be purchased either in the form of turn key plants 

or designed around standard pieces of equipment. Current prices of 

all Swiss   made equipment are extremely high because of the very high 

value of the Swiss Franc in terms of other currencies.   Ring 

systems for spinning yarn rather than the less labor intensive 

open end spinning systems hive been selected because of the 

high quality of the  yarn which will be required.    Although the plant 

was designed specifically for 40CC yarns the same plant with 

adjustments can be used to prepare blended yarns for bed linens. 

Althoughthe principles of converting staple  into spun yarn are the 

same it is not possible ecomonioally to prepare heavy spun 

yarns,  which would be used for heavy fabrics such as tarpaulins 

or carpets on the same equipment   as is used for shirts, bed linens, 

blouses, dresses and dishdashas.    The existence of a plant which 

can produce these fine   yarns would give the basic background and 

capability of producing other textile products at some point 

in the future. 

The process  of converting all staple fibers, 
natural and nan-made,  into yarns regardless 

of staple length or fiber type have been developed using the 

same principles.    The essential features include some method of 

taking a completely random arrangement of short fibers and combing 

groups of these fibers until a fairly heavy uniform array of parallel 

fibers is produced.     These arrays are combined and drawn down into 

smaller units several times to form a smaller more uniform 

parallel arrangement of fibers.     These fiber arragnecent3 have 

very little sttength and the final yarn step,   the so called spinning 

step  (heneo the name spun yarr. )  draws the arrangement of fibers  into 

the desired weight and twists it   into a high strength yarn 
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using a ring and spindle system.    It should be emphasized that 
the strength of a spun yarn arises solely from the greatly increase 
fiber frictional forces imparted by the twist. Details of the process 

will be found in Annex 5. 

The cost for producing spun yarns of the size demanded by the 
dishdaaha fabrics is given in Table 44    . The entire yarn 
produced in this plant will be used in the corresponding fabric 

plant. 
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Tabi« 44 

Goat of Producing 65-35 Poiyeeter Cotton Yarn (40 oe) 

»laat Ca£taJL£oj£a ia D 
Coaetruetion 1979 Equipaient 2,554tOOO 
Operational 1960 Building 463,000 
Capeoity 2000 tone Total Fixed 3,017,000 

Working Capital 157,000 

Bur wrmt 
Preauot 

1010 
Mi 
toa 

Unit Priée KO 
428 432,300 

Unit Coat Filato 
Gotten 216 
Pelyeater 1389 tea 417 579tO0O 290 

Utilitiee 

Panar           10,710,000 ta* 0.002 21,000 10 

SujaiHi 42,000 21 

Labor 
Operatine 87 year 1380 120,000 
Mainteaanee 9 year 2920 23,000 
Sapervieion 

Pereson 
Supervisor 
Oaaaral llfr. 

6 
'    2 

1 
year 
year 

3600 
7020 

12000 

Sub Total 

29,000 
14,000 
12,000 

198.000 99 
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Ovnrhaad 
Diraot Ovarhaad (30$ Labor) 59,000 

Oanaral Plast Overhead (60$ Operating) 194,000 

Inaurane« (0.75J» Fixad) 23,000 
Daprtoiation 

Squiptaant 10jC 
Building 

255,000 
23,000 

Intarant 8f> Harking Capital 13,000 

So» Total 517,000 

Br vroduet Gradita 
• 

Cotton l?aat«a 310        ton 

Capital Chargaa (155? IWI) 

259 

179 (55,000) (27) 
Total Conta 1,734,000 867 

453,000 226 

Total Coata 2.167,000 1094 
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Diahdaaha ?abric Coats 

Before the yarn produced in the dishdasha yarn p:s:it can 

be used for producing fabric it must be rewound fron the r^n 

bobbins onto either tubes for weaving or cones for warping 

and beaming.    Since both yarn and fabric plant3 with, be ucdsi» 

the same management this separation is purely artificial ?n:" 

for convenience these have been combined with the fabric T^ar-t, 

To give some concept    of the problems involved in handling yarns in 

this volume the plant will use 126 millio.i kilometers of yarn 

and this handling must be repeated several tinse without dsv3lcpirs 

snarls in the yarn. 

Briefly the  steps involved in preparing diahdaaha 

fabric3 are 

1. Winding onto tubes or cones. 

2. Prepartion of warps . 

3. Sizing of warps. 

4. Wearing of fabric and inspection. 

5. D.esizing and washing. 

6. Resin treating and Bring. 

7. Pinal inspection and packaging. 

8. Warehousing. 

These steps are described in more detail in Annex      5. 

The coste  of producing fabric are shown in Table 45 

In arriving at thes*costs we have used a plant  op<?ratir* 

seven days a week but with the workers vorging a 6 drv 

-'8 hour week with two weeks annual lea^e.    ?ho   c-uircant coz±3 cre 

high primarily because of the decreasing value  01  the dollar and 

its infuencs on the Kuwait    Dinar in relation to the SM::: franc. 

I*i Îîll9 report this has b:-en established it I Tic  = l,85?:;i;3 
franos. 

u- -  J 
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In estimating working capital we have assumed 4 menthe 

inventory because of thB seasonal nature of the business.    This 
is a requirement for about 4 months of the year but ovbicusly 

inventories will be drawn down during the busy late spring 

and summer seasons. 

Labor costs have been adjusted to 1980 using an 8# ennual 

increase.    Basic data are from the Industrial Development and 
Consulting Bureau. Loom load  per weaver has been established at 
10 and as experienced is gained a gradual decrease  in loom 

labor can be anticipated. 

Plant sizing has been based on the actual nurber oi* pieces 
of equipment required and its allocated working space requirement. 

An additional allowance of 50# has been provided for in process 

lag space and for traffic patterns. 

 J 
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£ksi 
Constpuotion 

Operational 
Capaeity 

Table 45 
Possible Diahdaeh Fabric Produetisa Costs 

1979 
1980 

2000 toa« 

First Quality 
Second Cuality 
fora*} 

Caaital Costa in KD 

Equipment 
Building 

Total Fizad 

Working Capital 

18.4 x 10 linear otters 

0.5 x 10 linear matara 
0.5 x 10   linear meterá 

6,266,000 

1,168,000 

7,424,000 

1,121,200 for A nos. 
700,000 for 8 cos. 

Rav ••«t trial 

Protest Quant Unit 

40 oo Tarn 2C00 ton 

utilities 

Power 22.2 x IO6 kwh 

Process Kater 30,000 m? 

Steaa 27,000 ton 

unit Price :o 

1094 

Total Coat ¿Ü 

2,153,CCD 

0.0C2 44,CCO 

0.0083 3, ceo 
0.43 12,CCO 

Sub Total 59,000 

Unit Coat Fija'2ft 

1094 

30 

SuTOlie3 

1.84 x 106 unit C.03 Ind. Packages 
55,CiO 

Cartons 9.2 x 105 unit 0.15 14,000 
Chemicals 100,CCO '*i 0.40 40, wO 
Resin 100,COO kg 0.6 60,000 
Maintenance 

Sub Total 
50,000 

219,000 110 

Ooer«tin? Coat 

164 year 1330 Operating Labor 226, C -30 
Ilaint enanca 30 year 2520 76,000 
filisi Labor 30 year 2100 63.CCO 
Unskillad Labor 28 y«ar 1020 29,ceo 
£u-j3rvi3i:n 

Sup irvisor 
Gonaral ..anager 

3 
1 

,-ir 
yoar 
year 

3 - Jü 
7. :o 

Cub Total 

21,0"J 
12,000 

456.C::0 223 



137,000 

304,000 

56,000 

627,000 
53,ooo 

67,000 

1,249,000 625 

4,171,000 2086 

1,115,000 558 
5,r£6,ûoo 2643 
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Overhadd 

Direot Overhead 30J« Labor and Supervision 

General Plant Overhead 6o' Operating 

Insuranoe 0.75,*- ?ixed Capital 

Depreciation 
Equipment 10^ 
building *£> 

Interest on Working Capital 8Í 

Sub Total 

Total Cost Sx Capital 

Capital Charges iy,J ROI 

Total Costs 

The retail soles price for one ¿rode of di3/idasha febrio is 0.743 XD per 

neter.    If we assura» that mill price is 50? of retail price for first quality 

and that second quality sells for O.IC6 iû)/lin.metar and scrap at 0.093 ¿Ji per 

lin.noter the total oalea voluse will be 6,98ö,i;0O ICD.   Under these circumstances 

the project appears to be quite attractive with a return on investment of 

about  33'*.    It nust be pointed out that these returns are based on the case 

of a fabric construction which is based on a 40 cc yarn in bo*.h warp and pick 

direction and that the construction and finishing conditions are thoso 

described.    At thi3 point ve do not know the acceptability of this fabric 

in the intended end use.    As discussed in Annex 9 i* ia known that the highest 

quality of diohi&sha fabrica uies a 120 cc yarn two plied in both warp and fill. 

There appear to be no difficulties in wearing 3uch fabrios, but the actual 

spinning of 6uch fine yarns ¡nay be difficult and certainly will be costly. 

For that reason the technique of spinning such yarns and t.he finishing of the 

fabrics will be important.    It is apparent that much oore work remains to be 

done before the aotual oosts of producing these fabrics can be accurately 

pinpointed.    However, the assumptions on which thsoe estimates are naie 

have been clearly defined. 
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Conclusinns 

There is no exigting market for synthetic fibers in Kuwait 
nor is there an    established textile industry.    Markets for s 
synthetic fibers must await the establishmat of a textile industry. 

Textile products imported into Kuwait consume large quantities 
of natural and synthetic fibers with consumption approximately 
equal to well developed Western countries.    Indirect exports play 
an important role in this large consumption of textile products. 
The potential demand for synthetic fibers in Zuwait is high and 
by 1980 the demand for synthetic fibers of all types will be 
46,000 tons rising to 108,000 tons in 1990.  In 1980 the synthetic 
fiber potential demand will be nylon 11,000 tons, polyester 25,000 
tons, acrylic 6,000 tons and polypropylene 4000 tons.    The 
potential demand for acrylic fibers is too small for an acrylic fiber 

,r/_ olant/and polypropylene fiber 
{/aermanas are in raw end textile products as replacements for jute. 

Nylon fiber demands 1980 will be continuous filament 9,000 tons and 
staple 2000 while polyester demands in 1980 will be continuous 
filament ^000 tons and staple 16,000 tons.       These demands neet the 
minimum size for construction   of fiber plants. 

The applications for nylon continuous filament fibers are 
ia style dominated   highly fragmented markets not suitable forthe 
establishment of a textile industry in sufficient voulme to Justify 
building a nylon plant.    Staple demands are too low to contribute 
significantly to  the establishment  of a nylon plant. 

Polyester continuous f ilament demands are also in style domi- 
nated fragmeted markets and are not suitable   for the establishment 

of a textile industry.      Polyester staple demands include S';ylc 

dominated markets as veil as several large volume markets in vhich 
style is of lesser importance.    These carkets include dish-lash?. 
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fabrics, bed linens and woven cotton and rayon fabrica with the 

last two areas judged second generation fabrics. 

The Kuwait and 25$ of the Gulf Area markets for dishdasha 

fabrics will be 41000 -tons in 1980 which is sufficient to build 

a 2,000 ton yarn and fabric plant. Similarly the Kuwait find 

25?? of the Gulf Area narkets/wîïl le I2?§88 tons whichie sufficient 

to build a 6,000 ton yarn and fabric plant. The combined polyester 

staple fiber demand for these two plants is 5200 tons permitting 

construction of a 5,000 ton per year polyester staple plant. 

The production of polyester staple in a 5000 ton per year 

plant using locally produced terephthalic acid and ethylene 

glycol ci  transfer prices equal to world prices minus average 

transportation charges is commercially viable. The plant is capital 

intensive rather than labor intensive and will employ 40 people, 

labor and supervision, in the operational area. Continuous 

polymer production is well suited for future expansion 

either in volume or in other end uses. Por future staple demand 

continuous    polymerization combined with the selected staple 

process to form direct spinning units will be equivalent to 

world standard plants. 

The production of dishdasha fabrics using the domestic 

polyester staple and imported cotton fiber is a viable commercial 

operation. The plant will produce both yarn and weave and finish 

the fabric. The plants are labor intensive but will uitilize 

largely semi-skilled labor including a large number of expatriate 

::'e-aile3.  Yarn production for bed linen fabrics is commercially 

"i-ble. Tho yarn and fabric plants for both fabrics will use 

similar .equipment and the yarn plants can be used to make similar 

we^ht y-:rns for a wide variety of textile products. The y-.rn 

::.V.r.ts are we 12 suited to be the spring board into other textile 

prod-ct«; end processes. 
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Recommendations 

It is recommended that the polymer and staple plant be based 
on domestic or nearby locally produced chemical intermediates. 
To make domestic production of terephthalic acid and ethylene glycol 
more attractive it is recommended that two broad studies be initiated 
for the feasibility of producing   world size polyester staple 

liants for the export market and (2) world size plants for the 
production of polyester polymer for (A) conversion into 
continuous filament and  (B) conversion into soft drink bottles 

for the explosive growth of thé family size container packaging 
field.    The basic thoughts underlying these recommendations can be 
developed. 

It is recommended that studies be  initiated   to determine 
the methods and the costs of distribution of fabrics. 
originating at the Asian dishdasha fabric finishing plant to the 
ultimate consumer.    These studies would give some indication of 

Ericas 
the ultimate compe.titive/xor dishdasha fabrics which the creation 
of a Kuwait fabric plant might encounter both in Kuwait and in the 
Gulf Area.    The studies should include the advantages    of 
creating a limited number of factory outlet  stores rather than 
conventional distribution channels as well as the possible advantages 
from a marketing as well as a fabric manufacturing viewpoint of 
creating a quality factory to supply ready to wear dishdashas. 

Finally it is recommended that studies be undertaken of the 
oost of producing bed linens in the sizes and types (muslin and 
for psrcale) to meet the Kuwait and Gulf Area markets.    These 
studies should include the cost of dyeing,  printing and sewing the 
bed linens. 

v> 
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Annex 1. 

JOB DBSCREPTirN 
TP/ïUW/76/OOl/U - C5/D/32.1.H 

Post Title: Consultant in Synthetic Fibers and Textiles. 

Duration Two months 

Date P.eauired January 197S 

Dury Station Kuwait 

Purpose of Project To provide sufficient information and guidelines to 
enable local investors to take a decision with regard 
to establishing a synthetic fibers and textile idus try. 

Duties: The consultant will be attached to the Industri al 
Development and Consulting Bureau, and as a mecber 
of a team of international experts under the leadership 
of the Project Manager, will specifically be expected 
to: 
1. Visist local importers and examine imports. 
2. Assess present requirements for domestic and export 

markets as well as future potentials. 
3. Prepare a feasibility study for setting up a factory 

for the production of synthetic fibers and textiles. 
The feasibility study should include: 
a) Earketing of the products for local and erport 

markets,* 
b) advice on •jechno-coaaercial problems of establ- 

ishing the plant.  including location, appropriate 
capacity, engineering, raw materials,  packing, 
energy, etc., and manpever requirements and 
organization; 

c) description of 2*jaufaoturine process; 
d) description of sacbinsry and açuigneâa; 
e) tabulation of erctirated prcjoct costs, 

estimation of working capital and suggested 
capital otrucaira; 

f ) estimation of unit costs  of production and 
profitability statements for local and export 
jarksts and calc'JLlp.ticn of break-even analysis; 

g )recoauaends.4;-! ons for kn.ow--how and if necessary 
for r'utur-  assistance. 
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QUALIFICATION 

The expert will also be expected to prepare a final 
report, setting out the findings of his mission and his 
recommendations to the Government on further 
action which might be taken. 

university degree in chemical engineering or chemistry 
with extensive experience in synthetic fibers and 
textile industries, and with experience in the 
preparation of feasibility studies. 

LANGUAGE 

3ACKGR0UND 
mORMATIOK 

English , 

The country is one of the major oil producing 
countries, revenues from oil constituting the cajortity 
of the total revenues of the country. Diversification 
of its economy is an important objective of the 
country development policies. The substitution 
of nationally manufactured goodc for imported products 
and the establishment of viable industries in thic 
connexion are recommended. 

A project for an aromatic-petrochemical complex in 
the country has been agreed upon, which should be 
able to supply a substantial part of the raw materials. 

The Industrial Development and Consulting Bureau, 
which was established ir. 1973 in collaboration with 
the Ministry of Commerce and Induogry and ÜNII'0/UNDP, 
is primarily concernid with promoting investment 
opportunities in industry by identifying viable 
projects through carrying out feasibility studies 
and evaluating those submitted ty local investors, 
as well as assisting theMnistry in other development 
objectives. Synthetic fibers and textile manufacture 
is a project among those identified by the Bureau 
for investigation. 
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Ann« II 

IMPORTS OF FABRICS AND MON APPAREL TEXTILE PRODUC TS 

Tears Ton« 

Table 1 - A ¿ 
Textile Y ama and Thread of All Materials 

A classification 651.000 
^i0!!"68      Exports.        Net. 
1000 KD   Tons   1000ED Tons 1000ZD 

1972 182 131 86 31 96 100 

1973 246 187 84 28 162 159 

1974 216 253 71 23 145 230 

1975 229 308 51 37 178 271 

1976est 470 411 247 108 223 303 

Tear 
1972 

Table 2 - A 2 
Woven Cotton Fabrics 
Classification 652,000 

Imports      Exports.       Net 
Tons  1000BD Tons    1000KD Tons  1000ED 
1922  1624   1003   1786   919   838 

1973 2002 1887 705 682 1297 1205 

1974 1580 2005 198 239 1382 1766 

1975 1849 2386 130 161 1719 2225 

1976est 2810 3435 633 777 2177 2656 

Table 3 - A 2 
Woven Silk Fabrics 

Classification 653.100 
Imports ?Tpr 

ÍJTf Jpns ^g)OKD Tona 1000XJ Tona 
25 

i IOOOLJ) 
2Z¿ 

1973 29 258 2 13 27 245 
1974 10 185 - - 10 165 

1975 25 266 0.9 7 24 259 
1976est 35 426 1 8 34 418 

im 

Table 4 - A2 
Woven Woolen Fabrics 
Classification 653.2C0 

Imports.       Exports. 

5??' 24°4-2KD-  IT*  105°9iKI>- %fír IQçL\O 234a 

1973 975 3181 253 140 122 3041 

1974 825 2825 41 96 784 2729 

1975 1183 4012 29 236 1104 3775 
1976est 791 2500 91 316 700 2184 

U-...- 
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Tears 
1972 

1973 

1974 

1975 

1976 
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Table 5 - A2 
Linen Fabrics 

TOM 1000-iKD.  Tons 1000*KD. 
1    0.5 68 

15 

5 

53 

15 

6 

8 

Nets. 
Tons lMjQ.KD, 

52 

0.7 0.8 

67 

15 

5 

1 

15 

6 

7 

Years  Tons 1ÔÏ5 
1972 673     1342 
1973 3311 6588 
1974 3988 9417 
1975 7037 14319 
1976estl0376 24,880 

Table 6-A2 
Woven Synthetic Fiber Fabrics 
Classification 653.500    H . 

JKD       TonsBxporî600KD Tons* ioOOKD. 
Net. 

 . _-.lL    
22 36 650 1306 

595 857 2716 5731 

214 471 3774 8946 

789 1701 6248 12618 

2369 4345 8007 20,535 

Imports 

1973 2674  3761 

1974 1652  2757 

1975 1615  2602 

Table 7 -A2 
Woven Rayon Fabrics 
Classification 653.600 

1976est2606       3864 

745 

195 

190 

527 

911 

351 

370 

,KD im 
1929 

1457 

1425 

2079 

Net. 

Tear 
1972 

1973 

1974 

1975 

1976est 

8 

17 
18 
26 
21 

Imports. 
Tons    IOOOKD 

767 
Table 8-A2 

Artificial Fur. Fabrics 
Classification 653.901 

¿898*° 
2850 

2406 

2232 

3097 

14 

26 

30 

37 

36 

Tons 

1 

2 

4 

3 

Exports. 
IOOOKD 

1 

3 

9 

4 

8 

16 

16 

22 

18 

Net. 
Tons IOOOKD 

14 

25 

27 

28 

32 
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Table 9-A2 
Woven Fabrics N.B.3. 

Ç1M1 tfMttfltV *51i29.Q 

Tear 
197t 

Importa. 
Tona  lOOOED 
991   296 

Exports. 
Tone    lOOOED 
83     19 

Net. 
Tons  lOOOED 
908  277 

1973 125 38 63     11 62 27 

1974 116 172 6      2 110 170 

1975 282 102 52     16 230 86 

1976est. 570 162 228     61 342 101 

Tear 
1972 

Table 10 - A2 
Tulle and Other Net Fabrics 

Imports.     Exports. 
Tons  lOOOED  tona.   lOOOED tona 
26   82            -    26 

Net. 
. lOOOED 

82 

1973 13 35 - 13 35 

1974 13 35 - 13 35 

1975 6. 25 1.6    5.8 4 19 
1976 

Tear 
1972 

Table 11-A2 
Ribbon and Other Morrow Fabrica 

ftasstflçatlrçn. 6^4-992 
Importa,.     IExports.      Net. 

toas. lOOOED  tons.   lOOOED.tons. lOOOED 
179   296    26     20   153  276 

1973 69 141 1      2 68 139 
1974 206 84 7      9 199 75 
1975 103 269 5      8 98 261 
1976est 127 318 19     25 108 293 

Table 12-A2 
Embroidery 
Classification 654.005 

Tear 
1973 

Imports. 
Tons  lOOOED 
15   36 

Exports.      Net. 
tons.   lOOOED tons lOOOED 

15   36 
1974 8 44 - 8 44 
1975 11 70 - 11 70 
1976 • _ " .      — _ 
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Table 13-A2 
Coated Textiles 

Clapfliiicat ion. fól^go 
Imnorts• Exports. Net. 

Tear Tons lOOOKDa Tons.   1000KD Tons. 1000KD 
1972 625 199 85     14 540 180 

1973 241 102 41     13 200 89 

1974 201 416 15      7 186 409 

1975 618 288 23     12 595 276 

1976est 520 283 95     67 425 216 
Table 14 - A£ 

Synthetic Piber Rope 
Çlâfleiiiçattsn §5§,$Q1 

Imports. Exports. Net. 
Year Tons 1000KD   Tons    lOOOKD.tone . 1000KD 
1972 817 152 - 817 152 

1973 437 128 144     40 293 88 

1974 263 165 111     46 152 119 

1975 523 237 109     44 414 193 
1976est 615 184 260     95 355 89 

Table 15 -A2 
Vegetable Fiber Cordage. 

Year. TOBB.  1000KD Tons p  IÔ00KD Tons   1000K 
1973 473 77 90     12 383 65 
1974 479 119 79     18 400 101 

1975 925 204 109     26 816 178 
1976e8t 542 125 183     31 359 94 

• Table 16-A2 
Nets of Cordale. 

Classification 655.620 
Imports. Exports. Net. 

Year. Tons. 1000KD  Tons.   10O0ED Tons 1000KD 
1972 224 159 12     11 212 148 
1973 151 114 3     3 148 111 
1974 164 242 - 164 242 
1975 238 282 9     10 229 272 
1976est 193 222 185    140 8 82 
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1973 

1974 

1975 

1976 
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Table 17-A2 
Cotton Bags and Sacks 

Tona P°ïoÔoKD  ToneB>portîô001Q) toas6 iocOKD 
561    47      2   226 273 

503 

278 

248 

132 37 

503 

241 

559 

248 

130 

Table 18 - A2 
Kon Cotton Sacks and Bags 

w> wrw Exports.m      Net 
Tons    1000KD Tons  1000ZD 
934     91   3566  1178 

1974 4711  1719 571     33 4140 1686 

1975 3350  947 446     63 2904 884 

1976«st3302  699 367     70 2935 629 

Table 19-A2 
Tarpaulins 

Classification 656.201 

Tsar 
Imports.      Exports. 

Tona   100OED  tons. 1000KD 
Net 

Tons lOOOtf) 

1977 289   75 1    0.3 288 73 

1973 206   80 10     4 196 76 

1974 361  131 19     11 342 120 

1975 321  155 55     28 266 127 

1976est 650  347 225     97 425 250 

Table 20-A2 
Tents 

»Mlif 19**194 656,202 

Tear 
Imports.     Exports.      Net. 

Tons   1000KT Tons    1000KD Tons   1000K 
1972 255   89 45     18 210 71 

1973 270  119 32     11 238 108 

1974 524  381 59     34 465 347 

1975 947   674 60     50 887 624 
1976estl087  761 559    434 528 327 

—-. J 
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Year 
1972 2553 
1973 2489 

1974 2778 

1975 3964 
1976est5307 

Import s 
Tons 1000K& 

1391 
1571 

2317 

3693 

5333 

Table 21-A2 
Blankets and Coverlets 

tons. 100OKD Tons. 
1407 517        1146 
1014 571        1476 

959 673        1819 

1315 1183        2649 

1992 1783        3315 

1000KD 
874 

1000 

1644 
2510 

3550 
Table 22-A2 

Towels 

Year 
1972 
1973 

1974 

1975 

Imports. 
Tons.    1000KD 

264 323 
376 

391 

575 
1976est 536 

334 

314 

671 

663 

Tons 
29 
84 

35 

64 

90 

Exports. 
1C00KD 
13 
64 

39 
8i- 
90 

Net. 
tons. 1000KD 

294 
292 

356 

511 
446 

251 
270 

275 

590 

573 
Table 23-A2 

Bed Linens and Table Cloths 
Classification 656.912 

Imports, 
Year     Tons. 1000KB 
1972 1446 1271 
1973 1269 1364 
1974 1134 1622 

1975 2036 2811 

1976est2938 3641 

Tons 
228 
534 
284 
587 
896 

Exports. 
1000R 
112 
446 

368 

776 

1016 

Net. 
r Tons.    1000KD 

1213 

735 
850 

1449 

2042 

1159 
918 

1254 

2035 

2625 

Year 
1972 

1973 
1974 

1975 
1976 

Imports. 
Tons.     1000KD 

Table 24 -A2 
Curtains 

Classification 656.919 
Exports. Net. 

Tons.        1000KD tons.  1000KD 
422 

1 

5 
8 

518 

4 

17 
12 

2 

0.5 

T 

415 
1 

3 
7 

513 
4 

14 

11 
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Table 25 - A2 
Other M Ade - up Textile Articles N.E.B. 

Tear 
1972 

Imports.             Exports. 
Tona        1000KT Tons            lOOOKD 
168          80           24             10 

Net. 
Tons       lOOOKD 
142        70 

1973 515 197 84             29 431 168 

1974 225 144 17               8 208 136 

1975 233 183 17             12 ¿16 171 

1976est 215 213           22             12          193 
. Table 26-A2 

Knotted Capets 
Classification 657.500 

201 

Tear 
1972 

Tons 
419 

Emporta. 
.    lOOOKD 

656 

Exports. 
Tons.        lOOOKD 
64             83 

Net. 
TOES .   lOOOKD 
355      573 

1973 354 546 112           149 242 397 

1974 331 566 73            123 258 443 

1975 434 980 115            184 324 796 

1996est.988 1436 141            297 847 1139 
Table 27 -A2 

Tear Tons 

KUgS 
OM#4ftrott«R.ÉH 

BImports•              Export3. 
lOOOKD   Tons         1000KE 

f$9l 

i Tons. 
!Tet. 

lOOOKD 

1973 189 88 66              27 123 61 

1974 282 103 85             35 197 68 

1975 188 92 22             18 166 74 

1976ert.70 5 361 366           186 339 175 

Table 28-A2 
Other Carpets And Carpeting 

Ita 
Imports. 

Tons.    lOOOKD 
Exports. 

Tons.        1000ZD 
] 

Tons. 
fat. 

lOOOKD 
1972 3001 2352 374            220 2627 2132 

1973 2467 2076 547           414 1S20 1662 

1974 3550 3092 665            SÓ2 2885 2430 

1975 3746 3808 574           715 31"2 3053 
1976 6700 6303 1345         1815 5355 4¿¿8 

   ... J 
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Annex II A 

IMPORTS OP CLOTHINO 

Table 1. MXA 

Mens and Boys Outergarments 

Classification 841.001 

Imports 
Years  Tons  lOOOKD Tons 

Exports 
lOOOKD Tons 

Net 
1000 ED. 

1974   2809  7830 578 1110 2231 6720 

1975   3841 10680 786 1478 3055 9002 

1976est 4401 13000 1212 2486 3189 10514 

Table 2 -A2A 
Women. Girls and Infants Outergarments 

Classification 841.00r. 
Imports.    Exporta. Net 

Year   Toni  1000K.D Tons    ÎO00KJ)   Tons ** lOOOKD 
1974 1558  6746   124    316  1434  6430 

1975 2122  Ç4-96    259    6541   1Q63  8342 

1976est 2786 11726   690    1439   20C8 10287 
Table 3 - A2A 

Ken ani Deys Shirts 

classification 341.00;' 

Imports 
Year  Tons  lOOOUD 
1973   782  1641 

Tons 

43 

lOOOLD Tons 
63   739 

1000XD 

1573 
1974   956 2622 98 194 858 2428 

1975   1250 3220 75 155 1175 30^5 
1976est 1869 5648 258 571 1611 5077 

Years 

1973 

1974 

1975 

1976est 

Table 4 - A2A 
3ock3 and Stocking3 

Classification 841.004 

Tons 

226 

167 

257 

237 

Imports 
100KD 

506 

461 

644 

539 

Tons 

27 

15 

12 

14 

Ssports       Net. 
lOOOKD Tons  1003ED 

37 

21 

20 

T7 

199 

152 

245 

223 

469 

440 

62.V 

512 

_^ 
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Tabi« 5 - A2A 
Scarf« and Yashooga 

Classification 841.007 

T«ar 
Import« 

Tons  1000KD Tons 
Exports 

1000ED 
] 

Tons 
Vet 
1000KD 

1973 290   739 108 177 182 562 

1974 213  555 21 48 192 507 

1975 277   617 54 148 223 469 

1976 323  815 78 219 245 596 

Tabi« 6. - Aa 

Other Clothing - 

Classification 841.009 

Tear 
1974 

Tons 
1721 

Import«. 

10O0ED 
4471 

Exports. 

Tons.  1000K. D. tons 
357    614  1364 

Net. 
1000ED. 

3857 

1975 2308 5700 476 753  1832 4942 

1976 3130 7638 1281 2144  1849 5494 

tw 
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Arum III 

ADJUSTED IMPORTS OP FABRICS AND NON APPAREL TEXTILE PRODUCTS AND CLOTHING 
Table 1-A3 

Imports of Päbrlöa~änd~ Non-Apparel Textiles 'in 

Classification Product 
.SPj^e^te¿_Iffipcxts 

Imports tons'Pactor ft Weight Tons 
551.000 

652,000 

653.100 

653.200 

653.300 

553,500 

553.600 

633.901 

653,900 

654.001 

654,002 

654.002 

655,400 

655,611 

€55,615 
655,620 

656.101 

656.109 
656.201 

656.202 

656*600 

656.911 
656.912 

656.919 

656.929 
657.500 

657.601 

657.609 

Textile Yarn 

Cotton Fabrics 

Silk Fabrics 

Woolen Fabrics 

Linen Fabrics 

Woven Nylon 

Woven Rayon 

Artificial Fur Fabrics 

Woven Fabrics NES 

Tulle and Net Fabrics 

Ribbons & Narrow Fabrics 

Embroidery 

Coated Textiles & Products 

Cordage of ^yn Fibers 

Cordage of Veget Fibers 

Nets of Cordage 

Cotton 3ags 

Non Cotton Bags 

Tarpoulins 

Tents 

Blankets Coverlets 

Towels 

Bed Linens 

Curtains 

Textile Made up textiles 

Carpets Knotted 

Rugs 

Other Carpets 

Tufted 

V/oven 

Totals 

470 

2810 

35 

791 

3 

10376 

2606 

21 

570 

2 

127 

15 

520 

615 

542 

193 

375 

3302 

650 

1087 

5307 

536 

2938 

11 

215 

988 

705 

87 W 

87 2440 

87 30 

87 690 

87 - 

87 9030 

87 2270 

87 20 

87 500 

87 - 

87 110 

87 10 

5296 270 

95 580 

95 510 

95 180 

95 360 

95 3160 

95 620 

95 1030 

93 4940 

93 500 

93 2730 

87 10 

94 200 

93 920 

93 660 

1780 

2890 

36850 

U- 
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Table 2- A3 

Corrected Imports. 

ClOSSÌfì* 

841.001 Men ft Boys Outerwear              4401 94 4140 

041.002 Woran A Children Outerwear   2786 94 2620 
841.003 Hen ft Boye Shirt«                    1869 94 1760 

841.004 Sock« ft Stockinap                     237 94 220 

841.007 Nena Soarfs                                323 94 300 

841,009 Other Clothing                          3130 94 2940 

Total 11.980 

U_ . 
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ANNEX 4 

MELT SPINNING PROCESSES 

Melt spinning,  the process of converting molten polymers 
into synthetic fibers, was developed by the team working under the 
brilliant chemist, Wallace H.  Carothers, at the duPont Company in 
Wilmington,  Delaware,  in the mid to late 1930's.     In the short time 
since the first introduction to the trade in the post war period 
melt spun fibers have dominated the fiber world and in the united 
States,  for example, the production of melt spun fibers in 1977 
was 2,470,000 tons or slightly more than twice the consumption of 
cotton.    There are two types of melt spun synthetic fibers,  staple 
and continuous filament,  and each type requires its own special 
type of equipment.    However,   staple equipmei t within certain limi- 
tations can produca either polyester, polyamide or polypropylene 
staple and similarly continuous filament equipment can produce 
either nylon,  polyester or polyproplyene fibers.     Although the 
principles and the general type of equipment are the same these 
changes can not quickly be made so that in the true sense of the 
interchangeability of fiber type the plants are relatively fixed. 
This is particularly true where special plants have been built for 
a given specific fiber to meet the competitive prices now existing 
in many parts of the world. 

To give some concept of the problems involved the relative 
sizes of the products should be outlined.    The older but still 
widely used term to describe the size of a fiber is denier.    This 
is the weight in grams of a single fiber or filament 9000 meters 
long.    Normally staple blended with cotton will be 1.5 denier with 
wool 6 denier and for most carpet staple about 15-20 denier. For 
cotton blends the yarn strength for yarns produced on equipment 
capable of converting cotton into yarns is dependent upon the length 
of the cotton type used and could be 38 mm long.     Thus, one Kg of a 
single fiber suitable for blending with cotton prior to cutting 
would be 6,000 kilometers long and one Kg of staple fiber after 
cutting would contain 1.58 X 10    fibers and each fiber would be 
38 mm long.     In contrast,  continuous filament fibers or yarns are, 

S-w-      -  J 
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in reality, bundles of single filaments and the denier of the yarn 

is the total weight in grains of 9000 meters of all of the single- 

filaments in a bundle. A common nylon yarn used for many apparel 

fabrics is designated 70/34. This means that 9000 meters of the 

yarn would weigh 70 grams and that there are 34 filaments in each 

bundle of yarn and each single filament would have a denier of 70/34 

or about 2. 

It should be recalled that each single filament either in 

staple or in continuous filament yarns must be produced from an indi- 

vidual hole in a metal plate called the spinnerette. The method of 

final packaging of staple and continuous filament yarns differ be- 

cause of the textile industry equipment developed to handle the two 

products. The final package for staple is a bale which may contain 

225 Kg or more of these fine, short fibers with a random arrangement 

of the fiber. The final package for a continuous filament yarn is 

a bobbin, tube or pirn of yarn in which one continuous filament yarn 

is wound in a controlled precise manner on the yarn holder. The 

method of placing the yarn on the package is analogous to that used 

in a casting reel for fishing except that the packaging speeds can 

be as high as 4000 meters per minute. 

In the STAPLE process molten polymer either directly from 

a continuous polymerization unit or an extruder is fed through a 

pipe distribution system, known as a spin block, in which the polymer 

temperature is precisely controlled by a Dowtherm heating system, 

to a number of high temperature gear pumps. Each pump is driven 

by a synchronous motor so that each pump is driven at exactly the 

same controlled speed and each pump delivers exactly the same volume 

of polymer. Inserted into the spin block are the so-called spin 

packs which contain some method of filtering the polymer, usually 

some arrangement of various sized sands or wire screens or various 

sintered metal disks, a breaker plate to distribute the polymer at 

a constant pressure to the spinnerette and a spinnerette. The latter 

is a thick metal plate containing thousands of counter bored holes 

arranged in a precise pattern. The size of the holes is fortunately 
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rauch larger than the final cross  section dimensions of the fibers. 
In most cases the fiber cross section is round but in some cases 
delta or multilobal cross sections are required and the manufacture 
of these spinnerettes has required very high skills.     Similar pre- 
cision techniques are required to manufacture the interchangeable 
parts for the precise gear pumps.     Since the viscosity of these 
molten polymers  is quite high and since viscosity usually doubles 
with each 10°C drop in temperature the precise control of tempera- 
ture is important to insure fiber uniformity.     Furthermore,  the 
spinning temperatures of most polymers is within a few degrees of 
the polymer decomposition point so that the design of the spin 
block has been developed to minimize polymer residence time in 
the molten condition. 

On emerging from the spinnerette hole into atmospheric 
pressure the polymer will relax and form a melt pool on the spinner- 
ette surface similar in shape to a carrot.    The polymer is drawn off 
from the pool by two precisely driven metal rolli; known as godets 
located at least one and frequently two stories below the spinner- 
ette surface.    The  fiber passes around the lower roll and up to 
the second roll  located about a half meter above the bottom roll. 
Both rolls are driven at the same speed by synchronous motors but 
the upper godet usually has a circumference, approximately 3% greater 
than the lower to insure adequate contact between the roll and the 
yam.    Since the gear pump is metering a constant volume of polymer 
to the spinnerette and since the godets are withdrawing the fiber 
at a constant speed from the spinnerette face,   the volume of polymer 
extruded and the speed with which it is withdrawn will determine its 
denier.     Since fiber spinning requires multiple units fiber uniformi- 
ty demands that the speeds of the pumps and the godets remain the 
same.     In order to ensure this sophisticated and costly drive systems 
are required. 

As indicated the fibers are molten as extruded and to 
preserve their identity they must be cooled below their sticking 
point before they are allowed to touch.    Since spinning speeds 
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are high,  in order to reduce costs and range from 600 to 1000 meters 
per minute, the fibers are normally cooled by a carefully controlled 
and uniform stream of air blowing normal to the fiber stream in a 
chamber known as the quench chamber,    usually these chambers are 
about 150 to 180 cm high and are located immediately below the 
spinnerette.    After leaving the quench chamber the fibers enter a 

.large pipe or "stack" leading to the godet rolls previously described. 
On leaving the "stack" the fibers are sufficiently cool so that they 
can be allowed to touch without sticking.    Before reaching the godets 
the fibers are collected by a guide into a flat band or ribbon and 
pass over a ceramic kiss roll which applies the fiber "finish".    The 
"finish" for most melt spun fibers consists of an emulsion of a high 
grade mineral oil containing a quaternary ammonium compound as an 
antistatic agent.    The temperature and humidity of the quench air is 
usually controlled.    Generally for nylon steam is introduced in the 
"stack". 

On leaving the upper godet the fibers normally pass under 
an idler roll located about 75 centimeters below the upper roll and 
on to the next spinning position.where it joins a similar group of 
fibers coming from that spinning position.    The distance between 
the spinning positions is,  of course,  governed by the design of the 
spin block.    In many cases in staple spinning this distance will be 
60 to 75 cm.    The number of spinning units will in turn be governed 
again by the design of the spin block but usually these will be 
limited to no more than sixteen and frequently as low as eight in 
one spinning unit. 

The "as spun" yarn from the several spinning positions 
is pulled under the idler rollers by a set of pinch rolls as part 
of the can plaiter.    The can plaiter is automatic and lays the fiber 
bundle in a large metal can at spinning speeds of up to 1000 meters/min 

" in a manner so that the bundle can later be removed from the can 
without entangling.    When the can is full the plaiter automatically 
transfers the fiber bundle to an empty can.    The cans are quite  large 
and may hold as much as 250 Kg or more. 
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The polymer is fed to the spin block either by large ex- 

truders supplied with polymer chip or by forwarding augers receiving 

molten polymer from the continuous polymerize«. From that point 

until the plaiter cans must be removed the process is continuous. 

When the spinnerettes or spin packs become partially blocked by 

dirt or polymer gel particles they must be changed. For polyester 

pack life without changing can be as long as two weeks. 

As mentioned earlier the as spun fiber has inferior prop- 

erties and must be stretched in order to obtain the desired physical 

properties. Stretching large bands of fibers can be accomplished 

by means of two sets of seven roll godet stands operating at different 

speeds. The individual rolls in the seven roll stands are placed 

in two horizontal rows of four and three and the band of fibers laced 

over the surface of these rolls. The rolls are staggered in such a 

manner that the band is in contact with as much of the surface of 

the roll as possible. Experience has shown that the friction develop- 

ed between the yarn bundle and the surface of these large rolls is 

sufficient to prevent fiber slippage. The fiber passes through a 

slot oven to another seven roll stand operating at a speed fixed 

between 3 and 5 times as fast as the first set. Under these condi- 

tions the fiber is stretched or drawn and the so-called draw ratio 

is determined by the ratio of these two speeds. Usually this ratio 

is around 4 but may vary somewhat depending upon the actual spinning 

conditions used in preparing the as-spun fiber. 

In practice, the cans from the fiber spinning machine are 

placed in a prearranged pattern in front of the first seven roll 

stand and the fiber from each can placed in its individual opening 

in an eye board to form a fiber ribbon. The fiber is pulled from 

the cans by a 3et of pinch rolls to a three roll stand which is a 

pretensioning device to ensure that the fiber band is in good con- 

tact with the rolls on the first seven roll stand. Frequently, the 

drawing may be done in two stages and a third set of draw rolls 

and a second oven used. Finally, in some cases a three or five 
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roll stand with another oven and operating at a somewhat lower speed 

than the previous set is used. This permits the fiber band to shrink 

or anneal. In the drawing operation the fiber should be at a tempera- 

ture above its second order transition point and is usually about 

90-120*C. Annealing temperatures are substantially higher. 

After leaving the annealing section the fiber, although 

it has most of its desired physical properties, is straight and 

would not process on either cotton or wool processing equipment 

and must be crimped. The zig-zag shape is imparted by a stuffing 

box crimper in which fiber is forced by rollers into a confined 

apace at a rate greater than it is released and is forced to assume 

the desired zig-zag shape. Depending upon the amount of finish im- 

parted during spinning additional finish may be added at this point. 

After crimping the crimped fiber is plaited onto the moving belt of 

a drier where the crimp is heat set and the fiber dried. After air 

cooling the fiber is cut into the desired staple length and blown 

to an automatic baler for baling. The bales are wrapped in poly- 

propylene woven fabric and weigh usually about 225 Kg. 

Th« process can be continuous from the plaiter cans through 

to the baler. In the larger installations TPA and EG are fed into 

a continuous polymerizer which in turn feeds molten polymer into the 

spin blocks and no labor is required until the as-spun fiber reaches 

the plaiter cans. Thus, the process is interrupted only once. Under 

these conditions labor demand is very low and this process is parti- 

cularly suitable for high labor cost countries and for large high 

volume markets. 

The textile industry processes for using CONTINUOUS FILAMENT 

yarns depend upon the ability to unwind a continuous filament yarn 

from a yam package with minimum change in unwinding tension. This 

means that one yarn must be carefully and precisely wound on one 

package. Although the same general principles of melt spinning 

apply the equipment differs substantially from staple equipment. 

These differences are largely differences in size and in packaging. 

U- -  J 
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As in staple each filament must be extruded from an individual 
hole in such a manner that it will not touch another fiber before 
it is cool and,   in addit   m,  the holes must be grouped in such a 
manner that the exact number of filaments required for the yam can 
be readily separated from another group.    This means that there is 
a physical limit to the number of individual fiber bundles which 
can be separated from any given spinnerette.    Furthermore,  each 

end must be wound separately which further complicates the picture. 
Gear pumps have been built which can meter 4 streams simultaneously 
which would mean that each metered gear pump stream could theoreti- 
cally supply a spinnerette with two different yarn bundles and 
theoretically each spinning position could produce 8 continuous 
filament yarns.    For finer denier yarns this has be*n accomplished 
but the associated problems are substantial and a maximum of 4 ends 
per spinning,position for textile denier yarns is more practical. 
Thus,  in our example of 70 denier yarns each spinning position would 
produce a maximum of 560 denier and more probably 280 denier yams 
whereas a staple spinning position could produce 3000 to 6000 denier 
or even more depending upon staple denier.    It is true that continu- 
ous filament spinning speeds could be higher than staple but they 
would have to reach 10 to 12 times as fast to give the same produc- 
tion rate. 

In the normal processes for producing continuous filament 
textile denier yams the as-spun yam is wound on an individual 
package.    When the package is full each individual yam must be 
transferred to an empty package.    Package weight depends upon the 
number of ends per position but could be from 4 to 10 or 12 pounds. 

The individual package of as-spun yams must then be drawn 
on a draw twister or drawinder and each individual end again packaged 
Draw twisters or draw winders are devices carefully designed to mini-' 
mize space requirements in which one or two stage drawing followed 
by an annealing section can be used.    Each yam would thus require 
two or three godets with an idler roll for at least two of the godrta 

J 
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The difference between draw twisters and draw winders reside in 
the fact that draw twisters impart a slight twist to the yarn using 
a ring-traveler-spindle arrangement for packaging whereas draw 
winders package an untwisted or flat yarn.    Draw winders typically 
use some type of an entangling device to prevent the individual 
filament from spreading or becoming "wild". 

Just ss in the staple process the yarn spinning process 
for continuous filament yarn is interrupted at the as-spun fiber 
stage.    Since the draw ratio is usually around four the winding 
speed would have to be four times as fast as the spinning speeds 
which would mean a winding speed of up to 4000 meters.    For a draw 
twisting or draw winding process the number of draw twisting or 
winding positions must be at  least four times the number of spinning 
positions at equal spinning and drawing speeds.    Since drawing speeds 
are usually somewhat slower the number of drawing positions may more 
likely approach 5 or more times the number of spinning positions. 
This imposes a very high capital and labor cost on interrupted con- 
tinous filament processes. 

The most recent process for producing continuous filament 
yarns involves the so-called spin draw process.    For many years the 
upper speed limit to package continuous filament yarns was about 
1000 meters/minute.    For these reasons the interrupted process was 
used.    In the newer spin draw process the yarns are extruded as be- 
fore and are stretched and/or annealed using a series of high speed 
godets and finally packaged at up to 4000 meters/minute without 
Interruption.    As might be expected equipment capable of winding 
at such high speeds,  240 kilometers per hour,  is expensive.    How- 
ever, in high labor cost areas this capital intensive equipment 
must be considered.    For Kuwait such equipment is essential for 
textile denier yarns. 

As discussed in the TEXT polyester yarns are used in the 
single and double knit industry using so-called texturized yarns. 
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These are yarns which have been given a high degree of twist and 
then heat set in this highly twisted or coiled form.    On twist re- 
lease the yarns will remember their heat set shape and will tend to 
return to that shape.    The texturizing procès    on fully drawn yarn is very 
sensitive to yarn properties and the industry now favors the use of 
partially drawn yarns which are drawn in the texturizing process. 
These so-called POY, partially oriented yarns, can be readily pro- 
duced in spin draw processes. 

Industrial yarns »particularly tire cord yarn,   require high 
strength.    This demands higher molecular weight polymers as well as 
a high degree of orientation in the yarn.    Such high strengths re- 
quire maximum orientation under controlled conditions.    Fortunately, 
however,  the yarns are usually 840 denier or higher which leads to 
more efficient and productive use of equipment than textile denier 

yarns. 

In a similar manner BCF yarns (Bulked Continuous Filament) 
for carpets and upholstery demand a carefully controlled texturizing 
process.    Again yarn deniers are high so that yarn costs can be 
reasonable.    Yarn deniers for carpets are normally in tha range of 
1200 to 3600 denier with individual filaments usually around 15. 
For polyesters continuous filament yams,with the exception of tire 
cord, most continuous filament yarns are about 150 denier and are 
used in false twist texturing. 

U 
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ANNEX 5 

SPUN YARN PROCESSES 

The estimation of spun yarn costs has been made by 

Ricter, AG of Winterthur, Switzerland. Unfortunately, for reasons 

"beyond either their or our control, the computer analysis has been 

delayed by the late arrival of the necessary information and this 

section has been written prior to the receipt of their detailed 

estimation. For that reason this section will describe general 

methods of preparing cotton polyester blend yarns. Cotton fibers 

have many desirable features and with the development of the cotton 

gin have been the fibers of choice for most textile applications. 

However, they do have several serious weaknesses including low wet 

-abrasion strength and poor wrinkling characteristics. It is not 

generally recognized but most cotton shirts fail because of abras- 

ion during laundering and nearly any housewife will attest to the 

problem associated with ironing all cotton fabrics. Polyester staple 

has excellent wet abrasion properties and the use of polyester cotton 

blend fabrics, coupled with resin treatment, has minimized the wrink- 

ling problem. The "wash and wear" concept is almost a reality but 

for many applications it may be more accurately described as "Machine 

wash, tumble dry, touch up and wear". 

For most applications the preferred blend levels are 

65-50% polyester and 35-50* cotton. Higher polyester blends of 

80% have been used and with the aid of some promotional advertis- 

ing funds from the National Cotton Council in the U.S., one large 

U.S. shirt firm has been promoting a 35-652 polyester cotton shirt 

but without marked success. Cotton has a real function in the blend 

since the resin used to minimize the "messy" appearance of the fabric 

is ineffective on polyester. Hence this section will be devoted to 

the more commonly used blends ranging from 50-65% polyester. 

The spun yarn system has long been developed for the long 

staple fibers such as flax or linen and wool and the familiar pic- 

ture of the woman busily engaged in spinning yarns with a spinning 

wheel is well known. The process for handling short staple length 
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fibers such as cotton is fairly new and dates from the early 1800's. 

In some manner the random arrangement of staple fibers found in the 

bale must be converted into a controlled weight, more or less 

parallel array of fibers and finally twisted under controlled condi- 

tions (spun) to give the desired yarns. 

As received in the bale the cotton fibers mixed with more 

or less vegetable trash, immature fibers and short fibers are ran-r 

domly arranged. Many of the fibers havo not been completely separat- 

ed and may exist as clumps or tangles. As expected from a natural 

fiber produced under many conditions and with many varieties of cotton 

fiber,uniformity is relatively poor. An elaborate cotton grading 

system has been developed and the price of cotton will vary with 

the grade and type. After opening the bales of cotton the Riet er 

Company and others have developed an elaborate system of removing 

a controlled portion of cotton from each bale to give a more uniform 

cotton supply. Brochures to be received from Rieter will show 

pictures of this equipment.  Staple length of cotton is frequently 

about 4.75 cm. If the cotton is of particularly lower quality it 

is "opened", a process of taking clumps of compressed fiber from 

the bale and essentially pulling at these clumps with metal fingers 

and air conveying it to the next step, the "picker". In this step 

the fiber, which has been partially separated and from which some 

trash has been removed, is fed to the picker. This device, which 

fluffs the fiber and air conveys the fiber to the next position 

within the picker, permits the heavier trash to fall out and thus 

be separated from the desired cotton fibers. The end product from 

the picker is the so-called picker lap. This is a fluffly mat or 

batt of cotton fibers from which the trash has been removed. The 

fibers in this fluffy batt are randomly arranged. 

The next step in the process is to convert the randomly 

arranged fibers in the batt into parallel array of fibers. The 

equipment which does this is called a card and the process is 

called carding. Essentially it is a combing operation. The card 

consists of a large metal cylinder about 120 cm or more in diameter 

 V* 
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which has been covered with a fine metal cloth containing thousands 

of wires. At the top of the card is a series of movable boards or 

flats which are covered again with wire cloth. These flats move 

slowly in a direction counter to the direction of the high speed 

rotating cylinders. A controlled weight of fibers is fed continu- 

ously to the card and removed continuously. The net result of this 

operation is that the average fiber in moving through the card is 

subject to thousands of combing actions so that it eventually is 

parallelized. Tangled masses of fibers which can not be parallel- 

ized, cling to the slowly-moving flats and are eventually removed 

and the staple fiber coming from the card are relatively clean. 

rhe fibers are removed from the card by a doffing comb 

or stripper roll and are in the form of a very fine uniform web 

whose width is the same as the width of the card clothing. The 

web is gathered together by the "trumpet" located about a meter 

in front of the card and perhaps 30 to 40 cm below the middle of 

the doffing comb. The wide end or bell of the trumpet faces the 

card. During its unsupported passage from the doffer to the trumpet 

the fibers are held together by frictional force derived from the 

crimp in the fiber and the amount and type of finish. Synthetic 

fibers are processed in a similar manner and it is for this reason 

that control of these factors, crimp and finish levels, in the fiber 

making step is so important. Since the fibers are subjected to so 

many combing actions in the card static charges would be developed 

and the highly charged unsupported web would be attracted to other 

metal parts of the card. Polyester finishes, therefore, contain an 

ant i static agent and the card room is normally controlled at high 

humidity levels to dissipate any charges which are developed in the 

carding operation. The condensed fiber web is drawn away from the 

trumpet by a pair of rollers and is led to a large rotating fiber- 

board can into which the fibers are coiled by the coiler. At this 

point it is known as card sliver and is a rather thick rather fluffy 

cylindrical bundle of fibers in which the fibers are parallel to the 

long axis of the cylinder. 
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For the finer yarns the card sliver may be combed to 

further remove any tangled masses of fibers which may have passed 

through the card as well as any short immature fibers which are 

present. 

If the web coming from the card was perfectly uniform 

the sliver would be of uniform weight. Any differences in sliver 

weight would immediately show up as non uniform final yarn. From 

long experience it is known that it is impossible to absolutely 

make certain that the web is perfectly uniform. For this reason 

four or more card slivers are fed to equipment in which the weight 

per unit length is drawn down. By combining four or more slivers 

with a distribution of weights and drawing down to some smaller 

weight, on a statistical basis the thick and thin spots should 

eventually even out. If this doubling or quadrupling is carried 

out several times the uniformity of the final product should be 

greatly increased. The number of such doubling actions is, of 

course, dependent upon the uniformity of the card web produced and 

the yarn count. The products at various stages of this averaging 

process may be given several names but the products at the final 

step prior to spinning and which have a low twist are called 

rovings. 

The product is now ready for the final conversion into 

spun yarn. Depending upon the size of the yarn desired two ends 

of uniform parallel arrays of fibers from the previous section may 

be drawn down by removing the product at a faster rate than fed and 

the drawn down parallel array of fibers with essentially no strength 

is converted into a twisted spun yarn.by means of a ring-spindle 

system. This system uses a supported ring in which the ring can 

slowly move up or down in a controlled manner. The ring is fitted 

with a metal "traveler" which is free to move around the circumfer- 

ence of the ring. The ring is moved in a controlled manner up and 

down around a spindle rotating at a high speed and located at the 

center of the ring. The parallel array of fibers coming from the 

drawing system is fed to the spindle but under the traveler.  Under 

these conditions the twist in the yarn is controlled by the speed 
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with Which the fiber array 1« fed and tha rotational speed of the 
•pindlt.    The spindle it fitttd with a yarn holdtr or bobbin and. 
the travers« movement of tha ring up or down daterminea tha lay of 
tha twiitad yarn on tha tpin bobbin. 

Production of tha ring system of spinning la low.    Rota- 
tional apaads ara now approaching tha ultimata.    Newer système of 
•pinning apaada hava baan davalopad using rotors and known as opan 
and spinning.    However, thaaa opan and yams hava cartain quality 
daficitneias which maka thara ltss dasirable for tha finar yams. 
In ganaral open and yams ara mora "hairy" than similar ring spun 
yarns. 

Tha writer made a apecial trip to visit tha Meter Company 
in Winterthur, Switzerland after completing hia stay in Kuwait and 
prior to his debriefing in Vienna.    Their analysis as well as car- 
tain descriptiva mattar is found in Airaax 9 and will detail the 
exact process used In preparing the spun yarn. 

u _ _ J 
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ANNEX 6 

FABRIC FORMING AND FINISHING PROCESSES 

One of the more popular dishdasha fabrics sold In Kuwait 
is a fabric labeled T-120 made by Nisshin Spinning Company of Japan 
using a 65-35 blended polyester-cotton yarn.    The yam uses Teijin 
polyester staple.    The fabric is sold in individual packaged 10-yard 
(9.15 m) bolts.    The fabric is sold as a 36 inch (91.4 cm) wide 
fabric.    The actual finished width of the fabric purchased was 36.25 
inches.    The fabric has a 0.5 cm selvage on each side and the fabric 
had been pin tenter ed.    The printed package stated that the fabric 
had been pre-shrunk and resin cured.    The fabric was purchased at 
retail in the souks and sold for 6.75 KD or 738 fils per meter. 

Since no textile laboratory equipment was available the 
assumption was made that the polyester staple was 1.5 denier X 1.5 inch 
(3.8 cm) long.    Twist count was unknown.    The weight of the fabric per 
running or linear meter was 103 g.    It was assumed that resin add on 
was 5%.    Under these conditions 2000 tons of fabric would theoreti- 
cally require 1210 tons of polyester and 650 tons of cotton. 

The actual number of yarns in a cross section of the fabric 
was counted using very crude equipment and the construction roughly 
estimated at 35. X 35.  end per centimeter in each direction.    From 
visual observation the warp and fill yarns appeared to be equal in 
size and the assumption was made that the same yarn was used in both 
directions.    From these conditions the yarn size was calculated as 
a 40 cc yarn and the Rieter Company was asked to estimate yarn costs 
based on this yarn count.    It must be emphasized that the cost data 
for both yarn preparation and fabric preparation and finishing are 
for a hypothetical dishdasha fabric prepared under the conditions 
specified. Before placing great reliance on these figures a detailed 
analysis of the various dishdasha fabrics sold in Kuwait and the 
Gulf area should be made.    These fabrics should be carefully analy- 
zed and the actual cost of preparation of the various fabrics esti- 
mated.     The conclusions of this report are based on the yarn size 
and the methods of fabric preparation outlined and probably do not 
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represent «11 of the qualities available in the Kuwait market. 
The estimates can be used qualitatively as indicative of potential 
costs. 

The problems of estimating plant costs become quite com- 
plicated since it means essentially designing the entire plant and 
its operation.    For the plant to produce dishdasha fabrics the very 
minimum processes involved include the following steps in sequence 
winding, creeling and section beaming,  sizing and loom beaming, 
weaving, fabric inspection» desizing and washing, resin padding and 
tentering,  final inspection and packaging and warehousing.    For each 
of these steps it requires an estimation of the practical  speed with 
which these processes can be run,  the total number of production 
units required,  the working space required for each unit and process, 
the number of workers required to operate each process, the cost of 
•ach major piece of equipment and the supplies and spare parts re- 
quired for each process.    These calculations and estimations are 
far too complex and detailed to be reported here.    It is planned, 
however,  in this section to describe in some detail the general 
types of equipment involved in the various processes.    For rather 
obvious reasons time did not permit similar analysis of fabrics 
other than dishdasha fabrics but this is part of the recommendations 
for future studies which will be required at a later date. 

Th<* yarn as produced as described in the previous yarn 
preparation section is on bobbins, the yarn packaging unit in ring 
spinning.    In this packaging form, which is the preferred efficient 
packaging form for the high cost ring spinning system, the yarn is 
not suitable for use in other subsequent textile processing steps 
and must be rewound into suitable packages.    For the next process- 
ing step for warp yarns this requires the use of yarn on a cone while 
pick or weft yarn can use a tube package.    For efficient creeling 
and beaming each package should contain some multiple length of the 
loom beam.    For example, if the loom beam contains 5000 meters of 
yarn (ie each beam could produce 5000 linear meters of fabric) and 
if we establish this preferred multiple as 20 each warp yarn package 
should contain 100,000 meters of yarn.    For the dishdasha yarn each 

J 
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warp yarn package should contain about 1.5 kg of yarn. For pick 

yarns a metered yarn package is not required. In addition to chang- 

ing package form each rewound package will coucain yarn from several 

spin bobbins so that the operators must tie ends together. 

The rewinding machines are efficiently designed machines 

with 60 or more multiple units. Each unit is designed to produce a 

package which is identical to that produced by another unit. In 

order to conserve required floor space the units are arranged very 

compactly. These are precise but yet surprisingly rugged machines 

when it is considered that rewinding speeds of 400 meters per minute 

with an upper limit of about 1200 meters per minute are possible. 

In weaving the yarns running the length of the fabric or 

the machine direction are known as warp yarns while the yarns running 

across the fabric are the pick, fill or weft yarns. These yarns 

complete the full fabric when interlaced. The supply package of 

warp yarns for the loom is a large metal spool on which the many 

ends are precisely wound. This metal spool is called a beam and 

the process of preparing these beams of warp yarns is known as warp- 

ing or beaming. 

In the loom beam for weaving as envisions each loom beam 

will contain sufficient warp yarns for three fabrics and each fabric 

will be about 91.5 cm wide and contain 3240 ends. This is the hypo- 

thetical dishdasha fabric. In order to prepare this loom it is en- 

visioned that a smaller beam known as a section beam will be first 

produced. This section beam may contain up to 3240 ends but will 

probably be much smaller. The machine, which prepares the sectional 

beams is known as a beamer and is analogous to a large fishing reel. 

However, instead of winding one fishing line the beamer will be 

winding many yarns simultaneously. The traverse motion of the 

beamer only spreads each individual yarn over a small section of 

the beam. The entire beam is full, however, because of the high 

number of ends which are being wound. 

The device holding all of the yarn cones is known as a creel 

v> 
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and the process of putting the packages on the package holders is 

known as creeling. For the proposed dishdasha fabric 3240 warp 

yarns per fabric will be required and the creel must contain the 

same number of holders as the number of ends on the section beam. 

Usually the creel design is such that each post in the creel has 

as many holders per post as can be conveniently loaded. Since 

operators must be able to place a yarn package on each holder the 

arrangement of the creel must be carefully planned to minimize 

floor space. 

In addition each end must be carefully wound on the beam 

with controlled tension. If the tension is lower on some ends than 

on others the woven fabric will have a puckered appearance. For 

these reasons each package has a yarn tensioning control device and 

the bearner is located some distance from the creel front to minimize 

the angle the yarn must travel from the outermost posts of creel to 

the beamer. In addition, each yarn passes through a drop wire 

arrangement which, if one end breaks or runs out, will automatically 

stop the high speed beamer before tha broken end is wound on the beam 

and lost. Such a broken end would cause a serious weaving defect in 

the resulting fabric and would causa serious tangling problems as well. 

In weaving the fly shuttle holding the pick yarn or the 

grippers holding the yarn in shuttles s weaving pass over alternate 

warp ends of yarn in simple fabric patterns such as the dishdasha 

fabrics. This movement, as well as that of the reed tends to scuff 

spun yarns and forms small clumps or balls of fibers. In severe 

cases of scuffing these clumps can be woven into the fabrics causing 

fabric defects. The technique which has been developed for spun 

yarns is to coat each warp yarn with a starch or other temporary 

adhesive solution which on drying stiffens the yarn and ties down 

the loose fiber ends in the warp yarns. The process of adding some 

protective agent to the warp yarns is known as sizing and the process 

of drying the sized yarns prior to weaving is known as slashing. 

Normally slashing is accomplished by passing the warp yarns over 

rotating steam heated large rolls or "slasher" cans. Sectional 

beams can be combined at this point to form a loom beam. 
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As envisioned weaving for dishdasha fabrics will use 
130 inch (330 cm) Sulzer shuttless looms.    Three fabrics will be 
woven at the same time.    Normally pick insertions in these looms 
are at rate of 240 picks per minute.    At these rates each loom can 
produce about 4.1 linear meters of fabric per hour.    Weaving is 
essentially a slow process  from the standpoint of linear meters 
of fabric produced per hour and for this reason weaving of multiple 
fabrics is important.    From the rate at which yarn is being intro- 
duced into the  fabric the speeds are relatively high.    Calculations 
show that this is at the rate of about 40 kilometers per hour for 
dishdasha fabrics. 

In the weaving process yarns coming from the loom beam 
are continuously unwound under controlled tension.    Each end passes 
through the eye of a heddle controlled by a so-called harness. 
At each pick alternate heddles move upward and the pick insertir¿ 
device inserts the pick between the two layers of warp yarns.    At 
the next pick insertion the relative positions of the alternate 
heddles are reversed and consequently the alternate up and down 
pattern of simple woven fabrics is produced.    In addition,  each 
pick is pushed tightly against the preceeding pick between pick 
insertions.    In these fine fabric constructions the high number 
of pick insertions increases weaving costs. 

The cost of looms is the largest single capital item in 
the weaving plant.    The number of looms required on an 80% operating 
efficiency level is 237 and at an estimated price of 18000 KD ex 
works this is a major expense item.    The cost of Swiss looms has 
risen dramatically.    As recently as late 1976 the cost for a 388 cm 
loom was as low as 12,300    KD and it has been estimated that a 330 cm 
looms chould have cost no more than about 10,500 KD.    It is impossible 
to predict plant costs using Swiss made equipment until the dollar 
has stabilized.    The dramatic change in exchange rates has caused 
an increase in equipment costs of 20% in four months. 

After weaving the sizing material must be removed and this 
is normally done by enzymatic action and. is followed by washing. 
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Th« presence of sizing materials in textile plant effluent adds 

considerably to the BOD load. Fortunately new high efficiency 

washing machines have been developed in recent years in which only 

about 0.6 Kg of wash water are required per Kg of fabric washed. 

These types of machines are particularly recommended for Kuwait. 

Normally "as woven" fabrics are inspected. If defects 

which can be readily repaired are noted these repairs are made at 

this point and the damaged fabric upgraded to some secondary use. 

After bleaching and washing specially designed textle 

resins are padded onto the fabric and the resin treated fabric cured 

in a pin tenter. In this device the fabric selvages are pinned to 

a moving chain. The width between the chains can be adjusted so that 

the fabric is dried and the resin cured under tension. Ovens through 

which the tenter chains pass are either steam heated or direct gas 

fired. 

After inspection and calendering the fabrics will be in- 

dividually wrapped in bolts of predetermined length and then sold 

diractly to customers or warehoused. 

The bed linen market is somewhat more complex. Two 

general types of products are used in Kuwait. The more expensive 

product is a percale sheet which contains about 180 threads per 

square inch while the muslin product contains about 130 threads per 

square inch. In addition, the products are available for twin, 

double, queen and king sized beds. Many of the percale sheets are 

solid colored, printed or have embroidery on the hem of the top sheet. 

In addition, fitted bottom sheets are available. It was estimated 

that the percale sheets were made from 40 cc yarn in the warp dir- 

ection and 24 cc yarn in the fill direction. 

Time did not permit an estimation of the cost of producing 

these several products and it is one of the recommendations of this 

report that such a study be undertaken. It should be noted that 

bed linens will require a sewing operation in order to hem the sheets 
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or to make the bottom fitted sheet. This is a very large market 

and the fabrics can be woven on Sulzer looms. Since sheets are 

so wide it is only .possible to weave multiple selected fabrics on 

extra wide looms and generally the narrower looms are preferred. 



-109 - 

Partial List of plant« and Equipment a for Synthetic 
Fibers and Textiles. 

The list of suppliers to the synthetic fiber and 

textile industries is enormous and can not be even partially 

covered in this report. The submmitted list by no means indicates 

that all of the required equipment can be supplied by these vendors. 

However, these companies are representative of some major suppliers. 

The writer does not have a complete list of addresses with him and 

for that reason the reader is referred to other sources for 

correct addresses. 

Synthetic Piber Plants. 

1. LURGI APPARATS - TECHNIK GMBH 

FRANKFORT -AM -MAIN 

FEDERAL REPUBLIC OP GERMANY 

2. ZIMMER AG. 

BORSE ALLEE 

FRANKFURT-AM -MAIN 

FEDERAL REPUBLIC OF GERMANY 

3. KARL FISCHER AG. 
WEST BERLIN 

4. CHEM TEX 

NEW YORK. NY. 

U.S.A. 
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EQUIPMENT  SUPPLIERS FOR SYNTHETIC FIBERS 

1. BARMER MASCHINEN FABRIK 

REMSCHEID.   (NEAR COLOEGE) 

FEDERAL REPUBLIC OP GERMANY 

2. NEUMAG 
(NEAR HAMBURG) 

FEDERAL REPUBLIC OF GERMANY 

3. RIETER AG 

WINTERTHUR 

SWITZERLAND. 

4. LEESONA MANUFACTURING CO 

WARWICK R.I. 
U.S.A. 

wmmm mm YW? fmmam 
1. RIETER AG. 

WINTERTHUR. 

SWITZERLAND. 

2. PLATT. GROUP 

MANCHESTER. 

UNITED KINGDOM 

3. 3AC0-PLATT GROUP 

GREENE VILLE S.C. 

B.S.A. 

4. WHITIN MANUFACTURING CO. 

CHARLOTTE N.C. AND 
WHITINSVILLB MASS. 

U.S.A. 

.J 
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•QÜIPMEKT SUPPLIERS WEAVING AMD PINI3HING 

1. SULZBR. BROS 

WINTERTHUR. 

SWITZERLAND. 

2. DRAPER. MFG. DIV. 

N.AMERICAN ROCKWELL CORP.. 

HOPEDÂLE MASS 

U.S.A. 

3. CROMPTON -KNOWTBS CORD 

CHARLOTTE N.C. 

U.S.A. 

A.    VEST POINT FOUNDRY MACHINE CORP. 

WEST POINT GA 

U.S.A.       » 

5.    PROCTOR. AND SCHWARTZ CO 
PHILADELPHIA, PA 

U.S.A. 

TIFILE PLANT ENGINEERS AND BUILDERS 

1. LOCK WOOD GREEN CO. 

SPARTANBURG 3.C. 

U.S.A. 

2. SIRRINE CO. 

GRBBNEVILLB 3.C. 

U.S.A. 

3. DANIELS CONSTRUCTION CO. 

SPARTANBURG S.O. 

U.S.A. 
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1. Statistical Abstracts, 1977     Edition,  Prepared by 

Central Statistical Office, Ministry of Planning Kuwait 

P.93. 
2. Yearly Bulletins of Foreign Trade Statistics prepared 

by Central Statistical Office Ministry of Planning Kuwait. 

3. Textile Organon Marchl977.P.36. 
4. A Sbudy for the Development of the Synthetic Fiber Industry 

in the Arab States Prepared for IDCAS by Chem Systems 
International 1975. 

5. Chapter on Polyesters in the Encyclopedia of Polymers. 
6. Petrodynamic8 An Economic Analyais of Fiber Raw Mateials 

by Robert D. Evans. 
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ANNEX 9 

RIETER PROPOSED YARN SPINNING PLANT 

The proposed yarn plant for dishdasha fabrics will product 
40 cd blended 65-35 polyester cotton yarn.    This means that one 
pound of yarn will contain 840 X 40 yards of yarn or 67,700 meters 
per Kg.    It was impossible to send Rieter a sample of the fabric 
in time for them to analyze the fabric and complete their cost analy- 
sis in time for completion of this mission.    On our visit to 
Winte-thur a sample was submitted and using their laboratory the 
T-120 fabric woven by Ni s shin Spinning Company of Japan,  found that 
the fabric was quite unusual.    The yarn,both warp and fill, was a 
two ply yarn made from 120 cc yarn so that the plied yarn is a 
nominal 60 cc yarn.    We had roughly calculated the yarn as a 40 cc 
yarn and the methods of producing a 60 cc single yarn would be sub- 
stantially the same as used for a 40 cc yarn.    However, producing 
a 120 cc yarn may require a finer denier polyester staple, possibly 
in the range of 1-1.25 denier and certainly this change may alter 
textile processing.    A very good grade of cotton is also indicated. 
This fabric analysis emphasizes the point made in Annex 6 that com- 
plete analysis of the various dishdasha fabrics will be required 
before yarn and fabric costs can be determined. 

The Rieter proposal for a plant to produce 2000 tons of 
40 cc yarn for weaving dishdasha fabrics is attached.    From time to 
time reference will be made to certain pieces of Rieter equipment 
which are described in Rieter bulletins now in the Industrial Develop- 
ment and Consulting Bureau or are presently in the mail to the Bureau. 
Their designation of a Ne 40 yarn is equivalent to a 40 cc yam and 
refers to Number English.    Our instructions to Rieter were to size 
the plant for a 6000 hour year so that operations on a 8400 hour 
year could increase capacity to 2800 tons.    The plant is designed 
to produce 337 Kg/h.    In this Annex reference to Page A-l will be 
to page 1 of Plant A proposal and to B-l to the Page 1 of the Plant B 
proposal. 

On page A-l note that the requirements for cotton are 
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44% higher than the theoretical whereas polyester staple require- 

ments only represent about 7% more than theory. The difference 

represents the cotton losses resulting from trash, immature fibers 

and the like. 

Page A-2 describes the general type of equipment required 

to talee polyester or cotton from the bale and to prepare it for the 

cards. Blending of fibers will occur after carding. In other words, 

there will be essentially two processing areas through carding, one 

for polyester and another for cotton. Since polyester is a synthetic 

material of uniform and controlled staple length, the processing is 

fairly simple. Bales of polyester will be received from the nearby 

synthetic fiber plant. The fiber is fed to a Rotopic opener which 

serves to open the fiber tufts before feeding to the Aeromix blending 

system. It will be recalled from the melt spinning system discussion 

that many different as-spun cans of polyester yarn are combined prior 

to drawing and, thereafter, are processed into a single bale. In 

the Aeromix unit additional blending occurs so that the feed to the 

cards is very uniform. The cards are fed with an Aerofeed automatic 

card feeder. All of the required polyester cards can be automatical- 

ly fed from these units. Thus, once the polyester is fed to the 

opener the other processes are automatically controlled and the 

amount of labor is greatly reduced. 

In the case of cotton the process required to remove 

trash and other contaminants is more complicated. In the first 

place, for the type of yarn needed for the dishdasha fabrics, high 

quality cotton will be required. Even though the production weight 

required for the 35% cotton in the blend is much lower than for 

polyester, much greater effort will be required to clean the cotton 

and to open the fiber. Therefore, two Rotopic blending openers 

will be required. The output of these openers is fed to a mono- 

cylinder cleaner and then to an Aeromix unit for additional blend- 

ing. From the blenders the cotton is fed to two ERM cleaners. The 

feed to these units is controlled automatically and these units 

working in sequence provide an excellent means of removing foreign 

material from the cotton. The cleaned cotton next goes to the flock 



-115- 

feeders for the cards. 

The cards for both cotton and polyester ara identical. 

Carding serves two very useful purposes. The primary function of 

a card is to parallelize the fibers and to remove fibars which are 

clumped together. The Rieter cards are fed automatically by the 

flock shute feeders. In addition waste fibers can be automatically 

removed and recovered. For polyester staple the number of cards 

required is 8 while for cotton the number of cards required is 6. 

For cotton carding using American type cotton production will be 

about 28 Kg per hour per card while the production rate for poly- 

ester will be 30 Kg per hour. Efficiency of carding both fibers 

is high, averaging about 97£. This means that on a 8400 hour year 

the cards will actually be producing sliver 8150 hour«. This assumes 

good management but these are the rates which can be achieved and 

are practiced in Western European plants. 

For the fine yarns required the cotton must be combed. 

The function of the combing process is (1) to remove all of the 

fine impurities and tangles of fibers called neps which passed 

through the carding process and were not removed at that point. 

(2) to remove short fibers which can not provide the strength re- 

quired in the finer yarns, (3) to improve the parallelism of the 

fibers and (4) to improve the uniformity of the combed sliver. 

The card sliver as produced is not suitable for combing with modern 

machines. In order to form the laps which feed the comber the 

Rieter processes uses a card sliver lap machine feeding a ribbon 

lap machine. In the sliver lap machine depending upon the yarn to 

be produced some 20 to 36 card sliver* are combined. The ribbon lap 

machine takes six of the combined sliver laps, draws these laps six 

times to give the product suitable for combing. Output from the 

ribbon lap machine can be automatically controlled and doffed. As 

a result little labor is required. 

In the actual production schedule proposed 20 sliver laps 

would be combined in the sliver lap machine with a theoretical out- 

put of 230 Kg per hour and six of these laps would be used in the 
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ribbon lap machine with a theoretical output of 230 Kg per hour. 

Efficiencies of these two units are respectively 80 and 75% so that 

the actual production is substantially below these rates. 

The Rieter combers have 8 productive heads and use a nip- 

ping device which holds the fibers while they are being combed and 

which can operate up to 240 cycles per minute. The production per 

machine per hour is 26 Kg at an average efficiency of 92%. To give 

some idea of the waste fibers which are produced in the combing 

operation it was estimated, based on the grade of cotton normally 

used (American), that the waste fibers from the combing operation 

would amount to about 19%. 

It is possible to recover waste from the blowroom where 

the cotton is opened, from the card room and finally from the 

combing area. All of these wastes can be recovered separately and 

handled automatically and if both textile plants for dishdasha fabrics 

and bed linens are located at the same site such equipment is recommended 

The synthetic system is much simpler. Six of the card 

slivers are combined and drawn on the predraw machine. Each of 

these machines can produce 61 Kg per hour at 85% efficiency and a 

total of 4 machines will be required. 

The blending of the fibers occurs at drawing frames. In 

this process the combed cotton is combined with the synthetic fiber 

in the high speed drawing frames. The proper amounts of the two 

fibers are combined by three passages through these units. In each 

passage the number of doublings is about 6-8 so that by the time the 

fibers leave the draw frames they have been doubled 22 times. These 

units will produce around 60 Kg per hour at an efficiency averaging 

87%. The number of machines required will be 18. 

The blended fiber coming from the high speed drawing units 

are not suitable for spinning into yarn using a ring spinning system 

and must be reduced in size by a drawing system. In order to hold 

the much lighter assembly of fibers together a slight twist, about 
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40 turns per meter, is impart ad. The machine which takes fiber 

from two cans and draws it approximately 9 times and imparts the 

twist, is called a roving frame. Each unit can produce about 650 g/hr 

at 82% efficiency so that the number of units required will be about 

S26. The standard roving frame produced by Rieter contains 108 units 

so that 5 machines will be required. 

The last process in converting staple fibers into spun 

yarns is the ring spinning system. In this process the lightly 

twisted roving is drawn down and twisted by the ring-trave 1er-spindle 

system to give the spun yarn. Although the production rate in actual 

grams of yarn produced by each spindle per hour is only 11.7 g., 

at a twist level of 922 turns per meter, the traveler will be going 

at 13,000 revolutions per minute. To produce the 2000 tons of yam 

needed per year will require 28,800 spindles at a high operating 

efficiency of 981. The Rieter spinning frames contain 612 spindles 

per machine so that 48 machines will be required. 

In order to use the attached Rieter data found on page 3 

and 4, note that in order to work the problem the final product to 

be produced is at the top '. of page 3 and is a blend yarn. The 

equipment for producing synthetic sliver is listed next. On page 4 

the equipment for producing combed cotton sliver is listed. Note 

the equipment for blow room cotton is greatly under utilized and 

could be available for other products at no increase in equipment 

costs. 

Pages 5 and 6 list the equipment costs for that equipment 

produced by Rieter. These costs are subject to negotiation and are 

the so-called list prices and possibly could be as much as 20% above 

actual selling prices. However, since the currency exchange markets 

are chaotic at best, these equipment prices can be considered as 

possibly indicative of prices for 1980. Most of the major pieces 

of equipment are included and that equipment which is not included 

is detailed in the attached letter from Rieter. The complete Rieter 

catalog has been sent to the Industrial Development and Consulting 

Bureau and limited brochures were received February 28. By referring 

| 

U- 
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to pages 5 and 6 the exact Rieter equipment model number is shown 

and details of the equipment can be determined by reference to the 

appropriate brochure in the catalog. 

Pages 7, 8 and 9 and 10 give the computer costs of pro- 

ducing 40 cc yarn ex raw materials. The details of costs which are 

included are given in the attachment entitled Explanations of the 

Investment Study. Rieter was given labor costs in terms of U.S. 

dollars of current Kuwait costs including 10% social charges with 

a projection to 1980 of 8% annual increases. In this estimate the 

standard rate of exchange was 1 KD - 3.5 U.S. dollars. For convers- 

ion into Swiss francs Rieter used an exchange rate of 1 U.S. $ - 1.97 

Swiss franc. Since their computer standards are based on European 

achievable labor standards they used a factor of 75% for the effi- 

ciency of mid Eastern personnel. 

In the details of costs the first column pages 7 and 8 

represents the total operating and maintenance people required £er 

shift. Thus, for plant operating 8400 hours per year this total 

should be 3.65 X 32 or 117 people. This is surprisingly low in 

view of the many processing steps which are required and is a re- 

flection of the developments in labor saving equipment which Rieter 

has made. 

Building space does not include the space which will be 

required to store the three months supply of imported cotton. The 

area included is that area shown in the layout attachment which is 

enclosed within the heavy lines. Since the yarn plant will be an 

integrated plant with the fabric plant the work shops, laboratories, 

etc. can be combined and space has been provided for these functions 

in the fabric plant. 

The equipment costs, pages 5 and 6, include erection or 

installation charges but do not include freight and insurance 

charges. However, capital charges, column 13 or pages 7 and 8, 

do include these charges. The installation of textile equipment 
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is much lower than Installation of chemical equipment and generally 

is about 1 - IX of equipment costs and is included in the equipment 

price. 

Column 9, pages 7 and 8, gives the net cost of the waste 

which is incurred after all average credits for waste generated 

have been taken. Thus, to produce 1 Kg of blended yarn the actual 

costs of the fibers in the blended yarn would have to be added to 

this figure. Since net costs implies some knowledge of the original 

costs of the raw materials and the net worth of the waste, they have 

used European prices for these products. 

Column 11 gives the electric power for manufacturing yarn 

using current Kuwait costs« 

Column 12 gives the auxiliary costs per Kg of yarn which 

includes essentially the required maintenance supplies. 

Column 13 needs some detailed explanations. Included in 

these charges are interest on all installed equipment but not work- 

ing capital charges. Depreciation on equipment is included on an 

8 year straight line basis with a 20 year depreciation schedule. 

Accessory materials are depreciated on a 5 year basis. 

On the above basis the manufacturing costs for 40 cc 

blended yarn ex materials is 0.353 KD per Kg (1 KD - 6.9 SF) 

From Table 43 at 15% ROI the cost of staple fiber is 

0.417 KD per Kg. Assuming cotton can be delivered in Kuwait at 

0.43 KD per Kg, the raw material costs would be 0.422 KD per Kg. 

Thus, the Rieter cost estimate with the exceptions noted would be 

0.775 KD per Kg. In November 1977 the sales yarn price for 38 cc 

50-50 polyester blend yarn in the United States was 1.03 KD per Kg. 

In exactly a similar manner the costs of producing a 65-35 

polyester cotton blend yarn (30 cc) for use in bed linens was esti- 

mated and is attached. Since we have not analyzed the costs of bed 

linen fabrics these yarn costs are for future use. 
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Ministry of Commerce and Industry 
Kuwait 
STATE OP KUWAIT 

Krg/met/500000    24th February, 1976. 

Rat Investment Studies for a spinning plant 
Our Computer Estimates Nos. 2709 and 2708 
both dated 15th February 1978 

Dear Sirs, 

He refer to the recent telex exahange and have pleasure in sub- 
mitting to you enclosed our Investment Studies (Computer 
Estimates) for the plants A and B as requested by you. 

Computer Estimate Wo. 2709 

This Investment Study covers plant A, i.e. a complete spinning 
plant to produce 337 kg/h blended yarns of 65% Polyester and 35% 
combed cotton, average count Ke 40. 

Computer Estimate Ho. 2708 

This Investment Study covers plant B, i.e. a complete spinning 
plant to produce 672 $g/h blended yarns of 65% Polyester and 35% 
combed cotton, average count Ne 30. 

The explanations on which basis thes Investment Study has been 
carried out are indicated in detail in the Estimates.  The 
expenditure and cost figures are calculated on the marginal 
conditions as indicated by you.  The offered machines cover 
all necessary production machinery for a spinning plant with 
the exception of the following items which we are not manu- 
facturing! 

- air conditioning plant 
- rotary filters for cleaning of blowroom 

exhaust air 
- compressor unit 
- round piping for material conveyance and 
exhaust air conveyance 
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Mlnistry of Commerce and Industry 
Kuwait 24th February, 1978, 

- soure« of electrical supply 
- overhead travailing cleaners, and 
- material carriers such as tubai, 

bobbins and cana. 

Spara parts are also not included ;    you should reckon with 
building up an Initial stock of apare parts amounting to 
approx.  2 - 2.5% of the machine value to ensure a trouble- 
free running for 2 years on a 3-shift basis. 

The apace requirementa for the plant are also indicated in the 
•stimate.      Aa soon as the project enters a mora definite stage« 
we would be pleased to submit a suitable layout proposal. 

We informed you in our telexes of 22nd and 23rd February that a 
possibility would exist that Mr.  Krug,  our delegate for the 
Middle East,  visits you between 12th and 14th March 1976 at 
Kuwait.      He would be in a position to discuas this project 
further with you and give adequate advice on the enclosed 
Investment Studies. 

By separate mail we have also sent to your address a collection 
of pamphlets describing the offered machinery in detail. 

We hope to have been of service to you. 

Yours faithfully, 
METER MACHINE WORKS LIMITED 

Enclosuresi 
Computer Estimates 
Mos 2709 and 2708 

Îy separate r.ailt 
collection of 

pamphlets 

w 



-122- 

Explanations to the investment study of computer projects 

The investment study yields information concerning 
expenditure and manufacturing costs within the production 
area  (framed with thick line in sketch below).  The machinery 
offered and the particular cost conditions  for the individual 
countries serve as a basis. 

rai «attriti 
and 
•ara douta 

•orkihep 

B 

air cofid. 
and petar 
itati on 

•ardroba 
and toi lata 

laboratorios ovorsatr aanagar 

•anagaent, 
accountancy, 
tal at 

Expenditures 

Operating personnel 

The number of operatives required are determined by work study 
methods.  The individual times are according to our standards, 
which are based on an average of time studies made in various 
West European mills.   For countries  in which a deviation  fiom 
these standards has been experienced,  a correction factor  is 
applied. 

Overlookers and supervisors,   as well as staff for laboratories, 
workshops,  despatch etc.  are not considered. 

l^- 
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Overhauling  and maintenance personnel 

The requirements of skilled, and unskilled workers for 
machine maintenance are determined according to our in- 
structions  for overhauling and maintenance of our machines 
The values  indicated give the requirements per shift, 
similar to our indications  for operatives. 

Installed power for machines 

The indicated figures comprise the. installed electric 
power of all motors built into the machine«. 

Installed power for illumination 

The installed power for illumination is based on today's 
standard values for illumination intensity in spinning 
mills. 

Installed power for air conditioning 

The installed power for air conditioning is  in direct 
relation to the heat, generated by the machines   (motors) 
and the illumination, as well as space requirements, the- 
relative humidity etc. Basically a central air con- 
ditioning plant with return air system is considered. 

Necessary floor space including gangways and reserve 

The necessary average floor space for machines, gang- 
ways and reserve   (can space etc.)  has been evaluated 
from a great number of spinning mill layouts.  Certain 
alterations may arise, all according to machinery 
layout. 

Coats for auxiliary material 

These costs refer to the average yearly expenditure for 
spare parts   (parts subject to normal wear)*,   lubricants 
and cleaning materials. 

Costs for accessories 

The costs for  accessories comprise the purchase costs 
of spinning tubes, OE and roving spools',  spinning 
cans,  transport containers,   auxilliary appliances of all 
kind such as  roller pickers,  cleaning aids  etc. 
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Costs 

Waste costs 

The  total waste per machine group is mentioned in  the 
spinning schedule. The monetary regain on waste   (waste from 
slivers,  filters,   flats and grid droppings etc.)   are con- 
sidered when calculating the waste costs. 

Wage costs 

The wage costs  are calculated from the wages paid  for opera- 
tives and skilled and unskilled labour for maintenance work. 
All social charges are included.  For reserve personnel a per- 
centage figure is  added. 

Electric power costs 

The electric power costs include the costs based  on the 
actual power consumption of the machines,   the illumination 
and the air conditioning plant.  Concerning illumination,  it 
is  assumed that  the mill is lit the entire time of production, 

Costs for auxiliary material 

The costs for spare parts,  lubricants,  cleaning materials and 
maintenance work  of the building represent the costs for 
auxiliary material. 

Capital costs 

The capital costs  include capital interest and depreciation 
of machines,  accessories and building.   For the determination 
of the machinery  costs  for delivery  free spinning mill, 
erection included,   a surplus charge  for customs  duty,  taxes, 
transport and erection is added to the sales prices  indicated. 
The building costs  only refer to the production  area and in- 
clude the costs   for  the air conditioning ducts  for supplv and 
return air, the  lighting system,  the installations  for high 
and low voltage current, the fire protection etc. 
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Manufacturing costi 

Th« sum of th« five cost groups g tv« th« total manufactu- 
ring costs. Th« s«lf incurred costs ara obtained by adding 
th« prie« of raw material, th« costs for* auxiliary pianti/ 
such as laboratory, packing, »torag«, workshop «tc.  as wall 
as ovarhsads. 

21.1.1976 
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TW yarn prsctrog seirvice 
Watch the acrylics go—that's the movement that has 
spmners who produce DOiyester-acrylic blends and 
100°o acrylics smiling. Activity is strong and prices 
excellent as retails gear up for the cold winter 
months and a booming sweater and cold-weather- 
wear market 

Meantime, other markets are doing well, even in 
the face of cotton prices which appear temporarily 
stabilized. There's some erosion in coarse-count 
cotton and blend yarns, but nothing serious. In fact, 
polyester-cotton blend yarns in finer counts are 
moving extremely well, especially to Singleknitters. 

Blend switching from 50-50 polyester-cotton to 65- 
35. initiated by Springs in its sheeting division, has 
not grown tremendously But t*e pclyester-cotton 
pricing situation is presently confused and may 
result in further reduction in polyester staple prices if 
cotton hangs in the mid 50s 

There's another interesting note. At least two 
medium-sized texturing plants that closed during the 
doublekmt fallout a couple of years ago have 
reopened. This could signal improved doubieknit 
operations. Prices here are holding well. 

Textured set yarn 
(Fa'se twist: all putup on cones) 

f*t'                             Otmt' Ai •! Oct 2» Mo^:* »30 

Polyester                70 
Polyester              150 

$1.88 92 
68-90 

SI 83-92 
.65-92 

Filament yarn 

Nylon 15 $228-32 $223-32 
Nylon 20 2.20-34 2.20-34 
Nylon 40 1.60-68 160-63 
Nylon 840 1 12-18 1.12-18 
Polyester 40 1 78-86 1.78-66 
Polyester 70 1 15-20 1.15-24 
Polyester 150 .65-72 68-76 

Haw cotton, strict low middling, 1-1/16 in., USOA 
P-ice pe' poun-j) 

«'»-. 
»!«. 

Spun yarns (all putup on cones) 

100",) carded cotton 

Count 
fingiti artet 
•• •• Ocl M Month i;o 

•trttprlc* 
M Ol Oct 20 

100°'b combed cotton 

Count 
tintiti prie« 
•• el Oct 2D 

10S 
20s 
30s 
36s 
40s 

50-50 pclyester-cotton 10s 
20s 
30s 
36s 

Si 29-32 
1.37-38 
1.44-52 
1 58-64 

100S) manmade 

V-.'-r JJ3 

8s $1 14-16 $1.14-16 $123-26 $' 23-25 
10s 1.17-20 1 17-20 123-32 V2S-32 
20s 1.24-28 1.24-28 1.36-42 1.35-42 
26s 1 38-42 1.38-42 1 46-52 1 46-52 
30s 1.46-50 1 46-50 1.54-58 1.54-53 

Mo-rn a;s 

$1.30-36 SI 35-40 
1 45-50 1.48-50 
1.55-50 155-62 
1.78-82 160-85 
1.90-92 1.50-95 

Manmade fiber-manmade fiber blends 

Slnfjti prte« 
F'Str                                                     Count       n tt Oct 29 M:r>r J;J 

50-50 polyester-acrylic          18s      $133-33 
50-50 polyester-acrlyic          24s        142-49 

$1 24-15 
1.30-34 

Manmade fiber-combed cotton blends 

$1.29-35 
1 37-40 
1 44-52 
1.59-64 

Rayon 

Polyester 

Acrylic 

6s $94-1.00 s 94-1.c: 
12s 1.04-10 1.04-10 
:os 1 12-16 VIZ-'s 
24s 1.16-22 i 13-22 
30s 1 26-32 125-32 
10s 1 09-14 i C3-14 
16s 1 15-20 1 15-23 
22s 1.22-26 1 22-26 
30s 1 20-34 1 32-34 

8s 1 25-30 '• 24-23 
i8s 1 37-42 • 35-2Í 
22s 1 44-45 1 -'--5 

.-_.J 
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RIETER MACHINE WORKS LTD. WINTBRTHUR SWITZERLAND 

Hin/fl-500000-1 15th February 1978 

Computer- E 8 TIM AT E 

No.   2709 

(Investirait ttudy, Plant A) 

Ministry of Coronares and Industry 

Kuw£it 

Stats of Kuwtit 

Complets spinning plant to producs 337 kg/h blsndsd yams of 
avsracs count Ns 40  

Ml Mirata« aro untfortteod M b« without ongagomont and tuaiott ta eoRllmuUon with rogar* to Brlaoa. conditio» of »tnnont and doilvory 

Ordont |IKM diroet or tnreugh roproaontatlvo« oro noi valid until a «Ignod ordor confirmation haa toon iaauod by ita. 

TtXa^MONl: OU • M fi 21 TSLKQAAMS: WTtHCO VMNTUÍTMVJ« TfLIPMNTt»: 7 M 41 

C  
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Matehlnanfabrik       No.   2709 
Ritter A. a. Ministry of Commerce and Industry 
Wlnttrtfoir/Schwall   Kuwait 

BlaH 
Paga 

The ttchnical basis of this estimata 

1« Raw material to be processed: 

Various cotton:    Staple length 

Mieronaire 

Polyester fibres: 

24 - 30 mm 

3.5 - 4.5 ug/" (range) 
4.2 ug/" (average) 

1.5 den., 40 mm 

2. Range of counts: 

To be clarified 

3. Planned yarn production: 

Blends of 65% Polyester/35% combed cotton«  average count Ne 40 
with an hourly production of 337 kg. 

4.  Raw material requirements: 

Cotton: 

Polyester: 

approx.  170 kg/h 

approx.   234 kg/h 

5.  Layout proposal: 

To be established after receipt of detailed building plans. 

U. -^ 



M 
- 129 

Mo.   2709 7 

•    * Ministry of Connorce and  Industry 
*2&3£    Kuwait Pago 2 

Composition of Blowroom Machine« 

(schematic working diagran) 

Polvtittr-Unt 

3=^ 

f 

Cotton-lina 

8 Carda Cl/3 6 Carda Cl/3 

Coda 

a 

b 

e 

d 

a 

f 

g 
h 

Machine« 

3 Roller blending openeri "Rotopic" B2/3 

- Permanent magnets 

1 Mono cylinder cleaner B4/1 

2 "Aeromix" B7/2 

2 TRiî-cleaners 35/5 

2 Flockfeeders A7/2 

- Dy pass 

- Fans 
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N'.It^ISTRY   CF  CO' ERCE   AMD   INDUSTRY 
KUWAIT 
STATE  CF  KUV'AIT 

114/1*4       27?9 
HIU22     15,2,78 

Berechnungsgrundlagen zum Spinnereiprojekt 
Basis of calculation to spinning mill project 
Données de base pour projet de filature 
Bases de calculo del proyecto de hilandería 

Randbedingungen 
Marginal conditions 
Conditions marginales 
Datos básicos 

StCTtoaltf* Nr Ssiatonlilra fur 
{t'rnm Fintati 
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iingtltrntii Niiml 

liatWMtllttl Riumuruail 
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Ceùi aiwrt «Mr 
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Ctvi ktrtin uiir 
untami iinlitiri 

htmm futHrUM« rVwiail rinn. Prit U taantt «ac**«* 
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•mail u „caïui 
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Rioter Machin» Works Ltd.        Mo.   2709 
Wlnterthur/Swlteorland           Ministry of Commerce and Industry 

 Kuw*4-fc   

Conditions of Said 

Rt:Estimât«/SKMxednunaQB-No.      2709       dated   15th February 1978 

1. Prices: 
Our pricas ara quoted net, without any deductions, for delivery 

f.o.b. European port of our choice, without insurance. 

The prices are based on current production costs. In case of a substantial increase of the latter up to 
the time of delivery, especially in casa of war or major currency changes, we reserve the right to charge 
for additional costs. 

_ Payment: 

100% of the order value, covered by an irrevocable Letter of 
Credit established in our favour with a first class Swiss 
bank and confirmed by the latter with the order. The 
Letter of Credit must permit the following payments : 

20% as down-payment against presentation of simple receipt 

80% balance, against presentation of forwarding agent's 
receipt or Swiss warehouse receipt. 

Interest on dslayed payments will be charged at the rate of        8    per cent p.a. from due date. 
All banking fees in connection with Letters of Credit, bank guarantees, documentary collections, negotia- 
tions of documents as well as possible stamp feea, etc., in your Country as well as in Switzerland are 
always for your account. 

3. Time of Delivery: 
Ex works, as far as can be foreseen at present 

commencing approximately 8 months after receipt of correct 
Letter of Credit and clarification of all technical details. 

4.Packing:  for sea transport included 

••Irection: Erection hours included, return flight tickets and 
daily allowance for our erectors to your account 

For the rest our "General Conditions of Sale and Delivery" apply, representing an integral part of this 
Estimate/fi:tìsxCx_jraatsix if no other arrangement is explicitly stated above. 

RIETER MACHINE KORKS  LIMITED 
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RIETER  MACHINE WORKS  LTD. WINTERTHUR  SWITZERLAND 

OH-Moa WHTwnrrHum 

Hin/£1-500000-1        15th February 1978 

Coraputer-ESTI MATE 

No. 2708 

(Investment study, Plant B) 

Ministry of Commerce and Industry 

Kuwait 

State of Kuwait 

Complete spinning plant to produce 672 kg/h blended yarns of 
average count Ne 30 

Ml oUbnaMO or« untforotoo« le ft« without «ngigomont ind wftjo« to etntlimttlon «in rogo* to prtew, MiXtlowi ol «or*«* on! «IHory 

Of«on »tocod «iroct or through raproMntoiivoo oro net «alta until a olgnod ortftr oonllrmttl»ft rut boon IMO*« by IN. 

J TILMMOf* : 063 - •• 81 «1 TILEa*AMS : «TTCPCO VWMTWfTHU* TWLCfffNTtM : 71» 41 
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Mwchlntnfnbrlk No.   2708 
RîotorA.Q. Ministry of Commerce and Industry 
Wlnttrthur/Schweb Kuwait 

The technical basis of this estimate 

1. Raw mat«rial to be processed: 

Various cotton: Staple langth        24 - 30 mm 
Mioronaira 3.5 - 4.5 ug/"   (rang«) 

4.2 ug/"   (avarage) 

Polyester fibres: -1.5 den., 40 rem 

2. Ranae of count»t 

To be clarified 

3. Planned yarn production! 

Blends of 65% Polyester/351 combed cotton, average count Ne 30 
with an hourly production of 672 kg/h. 

4. Raw material reoulremcnts: 

Cotton:       approximately 338 kg 

Polyester:     approximately 466 kg 

5. Layout proposal: 

To be established after receipt of detailed building plans. 



No.   270G - t4u - 
Ministry of Conr.erce and  Industry 
Ku-./ait 

Composition of Blov/roor. Machines 

(schenatic working diagrar.) 

Polyester-line 

ok 

Cotton-linc 

8 Cards Cl/3 each 6 Cards Cl/3 each 

Code 

a 

b 

c 

d 

e 

f 

h 

i 

k 

Machines 

5 Roller blending openers "Rotopic" D2/3 
- Permanent nagncts 

1 Mono cylinder cleaner B4/1 

1 Dust extractor unit 

2 "Aeronix"  B7/2 

2 rP-M-cleantîrs D5/5 

2 Tv/o-v/ny-distributors 

4  Flock feeders A7/2 

- Dy pass 

- Fans 
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Rioter Machine Works Lid.     N'o.   2 708 
Wlnterthur/Switzerland        Ministry of Conmcrce and  Industry pCg0  lo 

Kuwait 

Conditions oí Saie 

Re:Estimate/OrtenuotóriostiaoNo.    2708 dated     15th February  1978 

1. Price«: 
Our prices are quoted net, without any daductions, for delivery 

f.o.b. European port of our choice, without insurance. 

The prices are based on current production costs. In case of a substantial increase of the latter up to 
the time of delivery, especially in case of war or major currency changes, we reserve the right to charge 
for additional costs. 

a. Payment: 

100% of the order value, covered by an irrevocable Letter of 
Credit established in our favour with a first class Sv/iss 
bank and confirmed by the latter with the order. The 
Letter of Credit must permit the following payments: 

201 as down-payment against presentation of simple receipt 

80% balance, against presentation of forwarding agent's 
receipt or Swiss warehouse receipt. 

Interest on delayed payments will be charged at the rate of      8     P*r cent P-a-from due date. 
All banking fees in connection with Letters of Credit, bank guarantees, documentary collections, negotia- 
tions of documents as well as possible stamp fees, etc., in your Country as well as in Switzerland are 
always for your account. 

3. Time of Delivery: 
Ex works, as far as can be foreseen at present 

commencing approximately 8 months after receipt of correct 
Letter of Credit and clarification of all technical details. 

4.Packing:  for sea transport included 

8,Erection:  Erection hours included, return flight tickets and 
daily allowance for our erectors to your account 

For the rest our "General Conditions of Sale and Delivery" apply, representing an integral part of this 
Estimate / CaSErXfcnJccaJtorK if no other arrangement is explicitly stated above. 

RIETER MACHINE KORKS LIMITED 

COPY 
J 
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ANNEX 10 

PRODUCTION COSTS FOR CERTAIN FABRICS  IN SAUDI ARABIA AND NIGERIA 

Sulzer Brothers of Winterthur,  Switzerland, have made two 
studies of production costs for certain fabric types in developing 
countries.     Sulzcr is a very large producer of shuttle les s looms 
and offer limited consulting service on fabric formation as part 
of their marketing service.    The first attached report,  No.  6504, 
entitled Feasibility Study for Thobe-cloth/Kuwait, is a copy of tha 
study which they made for Saudi Arabia in November, 1977.    Since the 
study was obtained March 3 in Winterthur,   Switzerland,  a detailed 
analysis is not possible but the information is of value because it 
represents a study of the cost of producing a polyester cotton fabric 
in the Gulf Area. 

The Saudi Arabian project was designed to produce Thobe 
cloth, which is some type of Saudi Arabian dress cloth in both white 
and dyed forms.    The cloth is reasonably similar to tha possible 
fabric estimated in the body of the present dishdasha study.    The 
details of the two fabrics are shown below: 

DISHDASHA 

J )i shdasha- Kuwait ibSfrSivdi Ar«^* 
Yarn ce (Ne) 40 ce (Ne) 45 

Weight 113 g m2 110 g m2 

Fabric Construction 

Warp 35 / cm 67 / cm 

Fill 35 / cm 

Fiber Contant 65-35 Polyester-Cotton 67-33 Polyester-Cotton 

Fabric Width 91.4 cm 90 cm 

Finishing 

Mercerization No Yes 

Resin Treated Yes Yes 

Actually the Kuwait fabric was based on a preliminary 
examination of one dishdasha fabric and a careful analysis of the 
fabric by a competent laboratory has  shown that the dishdasha fabric 
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was a 2 ply yarn which would make the yarn as woven a nominal 

60 ce (Ne) yarn. A quick analysis has shown that a Thobe fabric 

of the indicated construction would weigh 140 g per m2. Therefore, 

assuming the fabric weight is correct, either the yarn count should 

be higher or the fabric construction is incorrect. The greatest 

difference between the two fabrics is in warp density. From a fabric 

manufacturing standpoint increased warp density does not increase 

fabric manufacturing cost except for the increased cost of the yarn. 

The greatest cost in actual fabric manufacturing is the cost of the 
weft insertion. 

The Saudi Arabian plant was designed to produce 3,231,000 
linear meters of fabric using imported yarn. Weaving was three 

widths per loom and similar to our projections. Looms were identi- 

cal and Sulzer estimated that 36 looms would be required based on 

an 89% efficiency. We were somewhat more conservative and used a 

loom efficiency of 80%. Thus, our plant in this respect is more 

conservative than the Sulzer estimate. 

Since the Thobe plant was based on imported spun yarn 

the only yarn winding requirement was for rewinding yarn from the 

creeling operation. They also indicated that it might be necessary 

to rewind the weft or fill yarn. This may or may not be necessary 

depending upon the ability to purchase the proper yarn. 

The warping area assumes that the creel would be a 640 

position creel while our estimates are based on ¿. larger creel which 

would require more floor spaco. For the size of the Thobe plant 

the warping area would be run on one shift basis. As a result warp- 

ing costs,because of the small plant size, will be high. 

In the finishing area the chief differences are in the 

Thobe provision for mercerizing. Although some dishdasha fabrics 

are mercerized, we were not certain that this would be necessary 

for all fabrics and hence did not provide these facilities. We 

also did not provide any facilities for dyeing. 

J 
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In regard to the building size, they have provided a 

large area for yam storage. Since we will be using yarn from an 

integrated mill rather than imported yarn, the storage area for 

3 months yarn supply will not be necessary. They have estimated 

a weaving area of 970 m for 36 looms which would correspond to 

6400 m for our proposed plant. We hav« provided fabric storage 

space in a separate facility. Their f:» wishing area is more complex 

in view of the greater number of functions and, therefore, it is 

difficult to form an accurate comparison with our plant. 

The chief difference in the building area, disregarding 
2 

size, is the cost. Using Bureau data on building costs, the 7,600 m 

plant should cost approximately 532,000 KD. Their estimate for the 

building is 22,255,000 Swiss francs or 3,225,000 KD based on 

1 KD - 6.9 Swiss francs. This would mean that the building costs 

would be equivalent to 424 KD per m which is substantially higher 

than our estimate based on Bureau recommendations. 

In the personnel area, since they are using only a small 

plant and have more complicated processing departments, their 

personnel requirements are high. In the weaving area they used a 

weaving load of 18 looms per weaver. We assumed that we would start 

with about a 10 loom load and that with experience we could build 

to about 20 looms per weaver. Our costs are based on this latter 

load so that our costs are comparable. 

For labor costs they have assumed costs substantially 

higher than similar costs recommended for Kuwait. For example, 

the class corresponding to maintenance workers or craftsmen suggest 

a yearly cost of 5070 KD whereas the estimated costs in Kuwait would 

be 2520 KD. 

In the import yarn area for 45 cc yarn they are estimating 

a price of 1.16 KD for purchase in the Far East which translates to 

about 1.30 KD per Kg. Our estimated cost of production, including 

a 157. ROI, is about 1.10 KD per Kg. 
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In summary,  the plant costs for Thobe fabric are relatively 
high because of the low utilization of much of the equipment.    In 
addition, from Bureau suggested building costs, their building cost 
estimates appear to be excessive.    In areas where direct comparisons 
can be made,  such as weaving, our projections appear to be comparable. 
In the finishing area our projections are much more optimistic which 
are in part a result of our less complicated process but possibly 
also because of our lack of detailed experience in these particular 
areas. 

The plant layout attached is also for the Thobe plant in 
Saudi Arabia. 

The second study which they have provided is for a plant 
of 106 loom capacity, approximately half of our proposed dishdasha 
fabric plant, to produce drill, shirting and suiting.    The plant 
estimate was for Nigeria.    Although we have not yet considered these 
products, three of the four fabrics are polyester cotton.    Since we 
have not estimated similar fabrics for Kuwait we have not examined 
their proposal in detail.    It was noted that the shirting fabrics 
are for 45 ce (Ne) polyester cotton yarns which approximate quite 
closely our proposed yarn plant for 40 cc yarn.    Our plant could make 
this yarn with only minor adjustments and the construction of our 
proposed yarn plant and weaving plants would give us abilities to 
provide similar fabrics.    This study would thus be of value in 
the future. 
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Preliminary Project No. 6304 and Fwibility Study 

for Thobe-Cloth / Kuwait 

by 

SULZER BROTHERS LTD. 
Wintartfaur ^Swltztrland 

9/T«rtile Hachintry Division 
Planning Dapar-tmtnt 

1.   Introduction 

The first part of this study is basad on a production 

of 36 Sulzer Weaving Machinas, which will weave local 

drass cloth (Thobe). Th« following departments are 

envisaged: 

- Yarn Storage 
- Weaving preparation 
- Heaving 
- Finishing 
- Cloth inspection 
- Storage for finished cloth 

The following Feasibility-Study is based on this Preli- 
minary-Project.   It shows the estimated investments and 
the expected fixed and variable costs. 

A further chapter gives a survey over an integrated 
knitting department. - 
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Article Data 

Article Thobe 

Material 33 % Cotton 

67 t PES 

Yarn count warp and weft Me 45/1 

Density (finished) warp ends/cm 55 
Density (finished) weft picks/cm 29 
Type of. weave L 1/1 

Weaving in warp 4 % 

weft 3 % 

Width (cm) in reed 100 
raw 97 
finished 90 

Weight finished g/running meter 

- warp 67.67 

- weft 39.20 

- total 106.87 
Weight finished g/m2 110.18 

U- -J 
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3         Production Data and Yarn Requirements 

3.1 í?2í!SÍQg_Times 

Hours/shift 7.5 

Shifts/day 3   (22.5 hours) 

Days/year 280 

Hour»/yaar 8 300 

3.2 E£2duçtion_Da£a 

Tha following data ara according to our experience: 

Type of Sulz er weaving 
«achine (SWM) 130 ES E 10 

Number of widths 3 

Width in reed •3 x 100 
8peed RPM 258 

Efficiency 89 % 

Number of picks/SUM and h 13 777 

8104 production n/h 3 x 4.75 - 14.25 
Number of SWM 38 

Production of all SWM • 

m/hour 513 
m/day 11,542.5 

»/year 3,231,900.-- 
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3.3  Yarn_Regui£ements 

Bajed on article and production data we have 

calculated the following yarn requirements (including 

5 % waste): 

Yarn in kg 

per hour     day       year 

Me 45/1 warp    36.54     822.19     230,213 

Me 45/1 weft    21.17     476.28     133,358 

Total 57.71   1,298.47     363,571 

-J 
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Material Flow Weaving Preparation 
and Weaving 

Yarn storage 

 3  

Warping 
Rewinding of 

cones from warping 

Sizing 

Warp beam storage 

teawing-in 

Weaving 

Grey cloth control 

Grey cloth storage 

Winding of 
weft yarn 
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1,298.47 kg 
90,893 kg 

140 kg 
650 
80 t 

812 

5.        Necessary Production Machinery and Equipment 
(weaving preparation and weaving)  

Following the material flow the most important 
capacities will be discussed: 

5.1 X§£Q_5tgrac[e 

Because all yarn has to be imported, the yarn storage 

should have a capacity for at least a three-month period. 

Yarn consumption/day 

Quantitiy of yarn in stock 

Capacity/pallet 

Number of pallets 

Degree of utilization 

Required capacity (pallets) 

5.2 wiQâing_Degartment 

5.2.1 Winding of weft yarn 

If the make-up of the bought yarn does not comply with 
the requirements of the weaving department,   the weft 

yarn has to be rewound.  To fulfill this operation, 
about 48 spindles are necessary. 

5.2.2 Winding of Rests 

Assuming that 6 % of the yarn, used in the warping 

department have to be rewound, one needs therefore 
about 6 spindles. 

All together about 54 spindles (1 machine with 60 spindles) 
have to be installed. 

These spindles have to run 3 shifts per day. 

 j 
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We have supposed, that the make-up of the bought 
cross-wound cones complies with the requirements 
of the warping department. 

5.3 LVfiipiDg.DeEa£tinSnt 

With one warping machine the whole production can 

be warped without any difficulty during one shift. 

The working width of the beaming machine should be 

180 cm. We propose the installation of a V-creel 

with a capacity for 640 cross wound cones. 

For each warp beam 12 back beams have to be prepared. 

5.4 S¿«lQS_SSB§rtme.n¿ 

Because only single yarns are used, the warps have to 

be sized. The working width of the sizing machine 

should be 180 cm (same width as the warping machine). 

The beaming machine has to be equipped for 130" half 

beams. 

5.5 SSSying 

The whole project is based on a capacity of 

36 Sulzer weaving machines 

SWM 130 ES E 10. 

On these machines three widths can be woven side by side. 

The production is calculated in chapter 3.2 . 

5.6 S£SY-Si2tb-£2S££2i 

With two inspection machines the whole production 

can be controlled during two shifts. 
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6. Material Flow Finishinc 
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r 

! 
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Singeing and impregnating for desizing 

<> 

Reaction 

* 

Impregnating for scouring 
* 

Reaction 

* 

Mercerizing ( wet - wet ) 

* 

Impregnating for bleaching 
1                     \* 
1                      Reaction 

+ 
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 J 
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7.   Necessary Production Machinery and Equipment 
in the Finishing Department  

Following the material flow the most important capacities 

will be mentioned: 

7.1  E£§tregtment 

1 Impregnating station» 

consisting of 1 singeing machine and 

1 compartment for impregnating for desizing 

2 Reaction station 

used after impregnating for desizing and after 

impregnating for scouring and after impregnating 

for bleaching. 

1 Pad Rol Pretreatment plant 

used for impregnating for scouring and for 

impregnating for bleaching. 

This equipment consists of 3 compartments for 

washing and 1 compartment for impregnating. 

1 Mercerizing machine (wet - wet) 

consisting of 1 compartment for washing, 1 compartment 

for impregnating, 1 compartment for stabilising and 

1 compartment for neutralising and washing. 

The working width of the equipment in the pretreatment 

department should be at least 160 cm. 

These machines could also process cloth woven 2 widths 

side by side on the 130" weaving machine. 
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1 stenter frame for drying and thermosetting 

Because the weight of the cloth is not heavy, 

drying and thermosetting can be done in one run. 

With the proposed 4 field stenter frame one attains 

the required production v/ithout difficulties. 

7.2  2 Jets (Dyeing machines) 

Por dyeing and v/ashing after dyeing with a capacity 

of about 280 kg cloth each. 

With a process duration of five hours per load, the 

jets will run with an efficiency of 76 %, if 100 % 

of the cloth will be piece dyed. 

1 Centrifuge 

1 Rope opener 

1-Stenter frame for drying the cloth after rope opening 

and for finishing and stentering the cloth at the end 

of the whole finishing process. This stenter frame has 

to be equipped with a padder. 

Por working with high flexibility we propose to 

install also a padder in front of the other stenter 

frame, mentioned in chapter 7.1 . 

1 Inspection table 

for the intermediate control of the dyeing quality. 

2 Inspection tables 
With two inspection machines who whole production 
can be controlled. 



•163- 

8. Layout Description 

The proposed layout (drawing no. 1 617 491 include» 

the capacities described in chapters 5 and 7. 

The building is based on columr centerline distances 

of 7.62 x 21.23 m, as used in prefabricated standard 

buildings. The building has a length of 144.78 nt and 

a width of 52.46 m. 

The  floor requirements for the mill are as follow: 

Yarn storage 970.6 m2 

Weaving preparation 1,294.2 « 

Weaving 970.6 N 

Grey cloth inspection and 
finishing 2,264.8 II 

Cloth inspection and storage 
for finished cloth 

647.1 n 

Service tract 1,447.8 ii 

Total 7,595.1 m2 

If the capacities have to be extended in the future, 
the area of the yarn  storage could be used as a weaving 
room,  a new yarn storage can be built outside, most 
capacities of the finishing department would be sufficient 
if one would work three shifts instead of two as calculated 

now. 

W- J 
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Ancillary facilities, such as 

- intermediate storages for chemicals and dye-stuff» 
- air conditioning 

- vacuum plant 

- compressed air 

- energy distribution 

- laboratory 

- workshop 

- offices 

- WC's 

.   - first aid room 

have to be located in the service tract. 
Outside of the described building have to be erected: 

- main chemical and dye-stuff storage 

- main workshop 

- main storage for spare parts 

- water treatment 

- boiler house 

- oil tanks 

- water tanks 

9. Estimated Investment for Machinery, Equipment, 
Building and Installation  

The indicated prices are our approximate standard prices 

and are in no way binding. They are not based on special 

offers for this project and have to be judged accordingly. 

u- 
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1.1  AcBrsïiïSif-lDïfi^sois.fsr.^sçhiDSîry-SDd-SayicTeDî 

Department 
Machinery 
Equipment 

Quan- 
tity 

Approx. 
investments 
excl.: 
transportation 
incl. erection 
incl. training 

Possible Suppliers 

Yarn Storage 

Shelves to pallets Kampf/CH 

Pallets Krebs/CH 

Transport equipment Kampf/CH. Lansing Bagnali 
GO 

i 

Scale Busar/CH 

TOTAL 1 

1 

152.000.-- • 

Preparation to Weaving 

Winding machine Mettler/CH 
Schlafhorst/P 

Warper with V-creel 1 Banninger/CH 

Sizing equipment 1 Zell/0. Sucker/0 

Reaching in equipment 
(semi automatic) 

1 Zellweger/CH 

Tying machine 2 Zellweger/CH 

Warp beam storage Stelnemann/CH 

Transport equipment 

Storage  equipment • . 

Workshop 

TOTAL 2 1,612.000." 
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Department 
Machinery 
Equipment 

Quan- 
tity 

Approx. 
investments 

Possible Suppliers 

Weaving 

SUM 130 ES E  10 36 Sulzer/CH 
Transport means « 

Workshop 

Laboratory 

Vacuum cleaning system Sulzer/CH 

TOTAL 3 6.046,000.-- 

Finishing 

Inspection machines 3 Maag/CH, Menschner/0 
Singeing and impregnating 
machine 

Pad Roll 

Mercerizing machine 

1 

1 

1 

0sthoff/D.  Benninger/CH 

Benninger/CH 

Benninger/CH 
Stenter frame«  padder 2 BrOckner/D, Artos/D 
Jet 2 Scholl/CH 
Centrifuge 1 MOhlmann/0 
Rope opener 1 Maier/0 
Laboratory Ï Soholl/0 
Chemical storage 1 

Oye-stuff storage 1 

Sewing machine 3 Dohlt/0 

TOTAL 4 6.732,000.-- 
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Department 
Machinery 
Equipment 

Quan-  Approx. 
tlty  investments 

Possible Suppliera 

Cloth control. 

Making up. 

Storage finishad 

Cloth 

Inapaction machinas 

Making up machina 

Bale prest 

Shelves to pallata 

Pallets 

Trenaport equipment 

Scale 

2 

1 

1 

Maae/CH. Menschner/O 

Mengen/0 

Autefe/0 

Kempf/CH 

Krebs/CH 

Kempf/CH. Lansing Bagnali 
GB 

TOTAL 5 260.000.-- 

T 0 T AL 15.023.000.— 
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9.2  Approximative Investments for 
5oìì^iD9»SD^_ìD§È§ìì§£ion _ 

The approximative investments for pre-fabricated 

buildings, including ventilation, and/or air conditioning, 

electric installation, steam, water and compressed air 

supply and sanitary installations will be about 

Sfr 22,255,000.— 

9.3      OEBE2xiSä£i¥§_ExBenses_f or_Transggrtatign 

The approximative expenses for transportation will 
be about 

Sfr 800,000.— 

9.4      So5SSâ£Y-2f-.ïSYê§03êQl§ 

Machinery and equipment Sfr    15,023,000. 
Buildings and installation Sfr    22,255,000. 
Transportation Sfr 800,000. 

Total Sfr    38,078,000.— 
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Department Machinery Quan- 
tity 

kW installed 

p. machine         total 

Preparation to 
weaving 

Winding machine 

Warping machine « 
11 

11 

11 

11 

Sizing machine 18 16 

Warp beam storage 10 30 

Honorai1 2 2 

Waiving SWM 36 2.1 93.6 

Finishing Znipiction machine 3 9 

Impregnating station 22 22 

Reaction station t 6 

Pad Roll 34 34 

Mercerizing machine 27 27 

Stenter frame« padder 100 200 

Jet 17 34 

" Centrifuge 11 11 

Rope opener 3 3 

Sewing machine 2 6 

Cloth control, 
»iking-up 

Inspection machine 

naklng-up machine 

3 

4 

6 

4 

Bale press 4 4 

Ancillary 
facilities 

Lighting 

Vacuum plant 33 

270 

33 

Compressed air 18 16 

Air conditioning 

Cooling 

(if necessary) 

250 

260 
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il.      Personnel Requirements 

These tables are based on average European standards 

and should be regarded purely as a guideline. 

The exact personnel requirements depends upon 

- the technical knowledge of the management 

- the adaptability and willingness of machine 

operators and assistants. 

In this calculation we have not considered any reserve 

personnel, as we are not thoroughly familiar with the 

conditions in Saudi Arabia, e.g. absenteeism, duration 

of holidays etc. 
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Job Dtscrlptìon 

Shift 

2 3 day Total 

Conclusion 

Nanogement 

Preparation to weaving 

Weaving department 

Grey cloth control 

Finishing department 

Finished cloth control/storage 

Ancillary services 

Total 

6 6 

2 2 11 17 

6 4 3 18 

3 • 
8 

17 17 2 38 

a 2 8 

S s 2 2 14 

38 38 8 28 106 
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Shift 

Job Description 1 2'        3 

Hanoi» ement 

Mill manager 

Assistant 

Purchase/sales 

Secretary 

Production program 

Preparation to Weaving 

General 

Foreman 

Hochanic 

Intermediate storage 

Room cleaner 

Yam Storage 

Store keeper 

Winding Department 

Winder 1 1          1 

Transport 1 1          1 

doy    Total 

1 

1 

.1 

2 

I 

I 

1 

1 

1 

Warper 1 

Creeler 1 

Sizing 

Sizer 1 

Assistant to the sizer and 
size cooking .         i 

U~- 
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Job Description 

Shift 

1 2 3 day Total 

Pfíf!?ÍD8:ÍD.Pf25rtT'§D$ 

Drawar 

Harness preparation 
and read cleaning 

1 

1 

TOTAL Preparation to weaving 

General 

Yam storage 

Winding department 

Warping department 

Sizing department 

Reaching-in department 

4 

2 

2 

2 

2 

4 

2 

e 
2 

2 

2 

Staff 

Weaving manager 

Clerk 

Wjay£ng_Rggm • 

Overlooker 1   I 1 

Weaver 2   2 2 
Transport (weft carrier and 
eloth doffer) and cleaning I         1 X 

Oiler 

Warp gaiter Ì         1 

Warp tying 1   1 

Grey Cloth Control 
• 

Inspection 2   2 
Transport 1   1 

1 

I 

1? 
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Shift 

Job Description 1 2   3 day 

Finishing Department 

Manager finishing 1 
Production planer and ' 

disponent 1 

Finishing 

Foreman 2 2 
Singeing and impregnating 2 2 
Pad roll 1 2 
Mercerizing machine 2 2 
Stenter frame 4 4 . 

Jet 1 2 
Dyeing Kitchen 1 2 
Centrifuge and rope opener 1 2 . 

Laboratory, chemical storage 2 2 
Transport 2 2 
Intermediate control 1, 2 

Finished Cloth Control/Storage 

Inspection 2 2 
Making up 2 
Transport 1 2 
Storage 

• 2 

Ancillary Services 

3 3 Maintenance 

Electric 1 2   2 

Gateman 2 2   2 

Surroundings 2 

Total 

34 

24 
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12. fre-Feasibllity-Study 

This pre-fiasibility-study is based on the 

preliminary project as described in the chapters 

2 - 11 of this report. 
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12.2       §5lariç»_and_Wecf3 

Groupe % ' Number Wages Total Wages 
from of Sfr/ Sfr/ 
personnel employees year year 

(highly skilled) 
10 11 35.000 365.000 

(skilled) 

(unskilled) 

70 

20 

73 

22 

20.000 1.460.000 

IS.000 330.000 

Reserve 

100 106 

10 % of groupes 2 end 3 

2.175.000 

179.000 

*)    «ooording to our experience 

Total 2.354.000 
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12.3     &KBSQ2§2_£ 21-ïflCQ 

Quality 

Yarn-count 

Quantity 

Price 

Estimate expenses 
/      for yarn 
// 

CIF  (    8 I) 

33  % Cotton,  67 t PES 

Ne 45/1 

363,571 kg 

8.— Sfr/kg 

(estimated price for purchase 
in Far East) 

2,908,568 Sfr/year 

233,000 Sfr/year 

Total 3,141,568 Sfr/year 

4,461,027 SR /year 

W 
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12.4  Í23¿_2Í_QPS£§tign_for_gne.Yefií 

Depreciation and interest (1 % p.a.) 8fr 

- Buildings   (20 years) l,2t!5,226 
- Machinery  (10 years) 1/842,061 
- Motor vehicles, preliminary 158,620 

expenses    (5 year..} 

3,285,907 

Salaries and wages 2,354,000 

Raw material (yarn CIF) 3,141,568 

Electricity 800,000 

Water 100,000 

Oil 100,000 

Chemicals, dye stuffs 320,000 

Spare parts 85,000 

Packing material          , 80,000 

Postages, telegrams, telephones 10,000 

Motor running expenses 80,000 

Travelling 40,000 

Medical expenses 10,000 

Insurance (1 t) 38,000 

Interest on working capital (1 %) 100,000 

Total      Sfr 10,544,475 

Total      SR 14,973,155 

.J 
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12.5        yQil.Ç2SÈ.2î_5E2^u£lÎ2S_ESE_MS£Sr 

With a yearly production as foreseen in this pre- 
feasibility study 3,231,900 meters   (page 3)   and the 
relative yearly    cost of operation and production 
(page 27),  namely,  Swiss Francs 10'544'475 at a rate 
of exchange of 1.- Sfr.  - 1.42  SR,  amounting to 
SR 14'973'155.— 

SR 14'973'155.— 
Cost per meter -    3,231,000 meters' 

•   SR.  4,63 per meter 
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12.6        S22SÌUÌÌ2C 

Zt must be investigated locally whether a cost price 
cf SR.  4,63/m.   for mercerized Thobe material is 
attractive,  bearing in mind the profit margin which 
must be included and the handling margins of dealers. 

The cost of production may be reduced if: 

- The capacity of the plant is increased, since 
a more efficient utilization of the finishing 
department will be possible. 

- Building costs could be reduced.  The estimated 
' costs in this pre-feasibility study may be on the 

high side.   It would be an advantage if you could 
investigate locally the cost of the building as 
described on page 11 and shown in the attached layout 
drawing No.   1 617 491. 

..J 
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13.        Final Remarks 

We trust that this study will serve as an objective 
basis for  further discussions on this project and 
our planning office will be ready for further planning 
work. 

Enel.; 

Layout Drawing Ko.   1 617 491 

Winterthur,  February 21st, 1978 

Planning Engineer 

¿ til <j>r 

SULZER BROTHERS  LTD. 
9/Textile Machinery Division 

W.  Huber 

1 Head of 
Planning Department 

B.   Streng 

U-- 
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Winterthur, November 29., 1977 

KUWEIT 

Cost and profitability Projections 

Data of fabric 
Shirting Shirting Suiting 

> Type of cloth Drill plain dobby dobby 

Yarn count                  warp 16 45 45 34/2 
Ne                     weft 12 45 45 34/2 

Threads per inch • 

(finished)                     warp 64 128 128 74 
weft .    40 74 74 52 

Grey width                  inch 61 46 46 64.2 
Reed width                 inch 65 49.2 49.2 68.9 

Material 
I 

Cotton PE/Cotton PE/Cotton PE/Viscosc 

SWM Machine specification . 

Type SWM 130" ES Eiol 110" ES E lull 10" VSD KT 153" VSD I:T 

Processing speed ppm 237 298 250 214 
Number of widths 2 2 2 2 
Picks per yard 1412 2623 2(?23 1834 
Theoretical production/ 20.14 13.63 11.44 14.00 
machine/yard/hour 
Efficiency in % 75 80 75 75 
Effective production /   * 14.20 10.25 8.0G 9.36 
;nachinc/yards/hour 
Ecquired production/ 476.63 273.40 172.11 221.00 
hour in yards • 
Necessary weaving 33.40 26.54 21.15 22.30 
machines 
Proposed weaving machines 34 27 22 23 

> Machine hours per year 6750 6750 6750 6750 
Eff. output/fabric/yards 3 260 000 1 8G8 000 1 197 000 1 531 C00 
"       "        "     /metres 2 981 000 1 708 000 1 094 000 1 400 000 

*  Effective production yards/hour   «  according to your instruction: 
94 % machine utilisation are included. 

u 
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Raw materials: 

Drill 
Shirting plain 
Shirting dobby Suiting dobby 

Weight kg/run. meter 0.265 . 0.123 0.279 

Yarn consumption/kgs 
Warp 

421 ooo      : 
Weft 

369 000 344 670 390 700 

Yarn wastage: 

Weaving + wcav. preparation 4,5% 

Shirt.     Shirt, 
plain     dobby 
3,0%    4,0% 6% 

i Warp Weft 
Yarn consumption/kgs 440 840 386 350 35G 750 415 530 

Yarn wastage: 

Spinning 15% 8,0% 5.3% 

Yarn consumption/kgs 
Warp 

518 G40 
Weft 

454 530 390 320 438 790 

Price raw material / kg 

....   * 
1.45 1.40 1.50 1.40 

Raw material costs    $ 752 030 636 340 585 330 614 300 

u~ _J 
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SUlng materiel;   Colour» and chemical» 

- Sizing material: 

Article:   Drill,   Shirting plain. 
Shirting dobby: 

Production/year:        1364 000 kg» 

SUing mat trial»:        G, IG   . kg $ 318 000 

/ 
I 

- Colour» and chemical«: 

Processing: $ so 000 

Dying $ 2 750 000 

Total $ 2 800 000 
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Pcrsonncl expense« 

Number of 
personnel 

Wages   per 
year total $ < 

Spinning, doubling 116 137 100 

Weaving preparation 61 76 200 
f 

Weaving 58 68 600 

Cloth inspection 14 16 800 

Processing • 68 85 000 

Staff 54 239 000 

Engineering 52 416 000 

'      Total 423 1 038 700 
• 

Costs of fringe benefits 30 % 311 G00 

Other reserves 10 % 104 000 

TOTAL  WAGES $ 1 454 300 

u~_ 
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Consumption of accessories and machine spare part«? 

Spinning 

Weaving preparation 

Weaving 

Cloth inspection 

Processing 

-     Staff 

Maintenance 

$ 
73 000 

29 000 

17 000 

1 500 

120 000 

S 000 

3 000 

/ 

Packing materials 

Total  $ 248 500 

20 000 

Power charges: 

Cost of current per 1 kWh:   $  0.04 

Spinning 

Weaving preparation 

Weaving 

Cloth inspection 

Processing 

Air conditioning 

-      Light 

Others 

100 000 

23 200 

63 400 

2 000 

95 000 

180 000 

70 000 

2 000 

Total  $ 535 G00 

U- 
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Watcr charges: ( $ 0.20 /m3) $       J 04 000 

Steam charges: $       JG4 000 

/ 
i 
i 

Buildings   (approx): 

Spinning, weaving preparation, weaving room 
cloth inspection, processing, maintenance, 
office: 

22 600 m2   •   243 000 sqft. 
f 

New building cost   $   40 per sqft. 9 720 000 

Depreciation over 20 years 48C 000 

Interest 8 % per year, average 4. 2 % 408 200 

Maintenance 44 800 

Fixed    costs for buildings 939 000 

4 
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Investment   coats       (machinery, auxiliary facilities) 

( C + F Port Harcourt) 

Spinning 

Weaving preparation 

Weaving 

Cloth inspection 

Processing 

Auxiliary facilities 

? 658 COO 

3 231 500 

12 95G 500 

459 5Ò0 

10 170 700 

10 192 G00 

Total machinery, etc. 

.Investment costs for building 
Investment total 

$ 

$ 

44 CG9 400 

9 720 000 

54 389 400 

Amortisation and interests (machinery, aux, facilities) 
Depreciation   10 years 4 4CG 940 

Interest 8 %,   average  4.4 % 1 965 460 

Total 6 432 400 
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$ 
2 588 000 
1 454 300 

Production costs /ycmv 

. Raw material  (US-price + 20%) 
Personal expenses 
Colours and chemicals '     2 800 000 
Stores, spares and packing materials ' ORR 500 
Sizing materials                                                      .  . *JJ oOO 
Power charges 218 °°° 
«earn   charges ?" ??? 
Water charges ?** °°° 
General Mill Expenses °2 000 
Insurance (0.5 of investment costs) 27? nnn 
Less yarn sale, _      • • 

Total direct costs without capital costs/year   $ 8 400 400 

Fixed     costs of buildings, incl. maintenance/year 939 000 

Capital costs of machinery 6 432 400 

and auxiliary facilities / year 

Total fixed     costs per year $ 1 Zl\ 400 

Total production costs per year $ 15 838 500 

Exchange rate:   1 US $   «   2.285 SFr. 

U-  à 
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Production/yards Sales/yard       Sales total $1000 
(finished) $ 

Drill 

Shirting plain 

Shirting dobby 

Suiting dobby 

3 031 300 

1 747 800 

1 094 600 

1 405 500 

2.00 

2.56 

2.76 

3.94 

6 062.G 

4 471.4 

3 021.1 

5 537.7 

Total 7 279 200 yards $ 19 095.8 

Less sales expenses 2 % on cloth sales 382. 0 

Net sales per year: $ 18 713.8 

PROFIT   /year: 

Profit before depreciation & interest/year 
(Net sales - direct costs - 
maintenance of buildings) 

Depreciation buildings and machinery /year 

Profit before interest/year 

Interest buildings and machinery /year 

Profit after interest/year 

$ 10 268.6 

$ 

$ 

4 952.9 

5 315.7 

$ 

$ 

2 373.7 

2 942."0 

u~ 

Cash flow:   (Depreciation + profit) 7 894.9 

f / Cost Department 

J. Kravarik        F.^íausner 

 J 




