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CHAPTER I 

INTRODUCIIOH 

1.1. Capital Goods Development Project in Turkey was visualised for 

planning long-term perspectives and abort-term strategies for this 

critical sector of economy. 

1.2. The State Planning Organisation (SPO) has placed heavy emphasis on 

an anJ1lysia by the Capital Goods Development Project of all the 

98jor pro~ects conceived for manufacture of different categories 

of capital goods. One of these was manufacture of different kinds 

of industrial plant and machinery by Makina Kiaya Endustrisi Kurumu 

(HOit) in a new plant at <;arum. 

1.3. Thia report deals with the demand and capacity for manufacture of 

itew:s of machinery lncluded in feasibility report at Corum Plant 

Project. 

1.4. Since SPO was keen on detailed analysis of Corum plant investment 

plans, aa a matter of high priority, the objective of this study 

vu to undertaite a detailed analysis on the basis of the latest 

data of work projectiona in aajor SEE'• and then conclude how much· 

additional capacity will be needed for these and where th!• could 

be done most econOllically. 

1.5. Collclusiona mad recom11endationa are contaiDed in para 2.3.S., 
2.3.6., 2.4. 2 and 2.4.3. 

a... llVILDPfO, lfl .ITATOIUC llVLVAIH , •.O. .OX .,, AJfJC~· 
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1.6. Thi• study vu c:ODcluctecl by Kr. Ruan YiIM:s, SPO expert• 
uade11: the directiOD of Kr. M.K. Luther, Chief Technical 

Adviser, Capital Goo4a DeftlopMDt Project. 

1. 7. The project aanagement ia grateful to llKB General Manager 
Kr. Akin cablakci, nov Un.ieraecretary, Ministry of Industry 

and Techtu>logy, Mr. Cunay Cuage0, deputy General Manager 

of MOK who 88de theuelve• available for discussions at " 

differeftt stages of the study. 

1.8. Mr. Vahit Erdem, National Project Coordinator of the Capital 

Gonds Project and Head, Sectoral Planning Division, SPO, 

Hrs. Nimet Ipek and Kr. Fntih Ozatay, experts, SPO, were 

contioously associated with the study. 

K.K.L~ 
c.ERG.,r.1.MBCR.B.(LOBD}F.l.PIOD.B.(LOBD). 

CBIIF TICIDCICAL ADVISlll, 

CAPITAi. GOODS PllOJBCT IR TOmY. 

VlflTllD If ATIOlf8 •VILDING. .., ATATO•K 8VL'IA••· '· o. ao:s '" A" KA ••• ., vs KS T 
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CBAPTElt II 

ANALYSIS ARD CONCLUSIONS 

2.1. The proposed cau>•city and product-mix of MKEK'• proposed 

'Industrial Plants Machine and Equipment Factory' at ~orua in 

terms of S digit SITC codes 1a as follows:-

SITC Code Nae Prop.Cap.(Tonnes/yr) 

71262 Condensers 700 

72512* Paper malting a/c 1900 

72513 q.for Cell.Pulp 75(Mixer,Pulper 60T 
Chipper 15T) 

72831* Vibrating rotary 
filters(screens & 120 

classifiers 

72832* Rot•ry aills & 4000 
crushers 

74161 Beat exchangen 1500 

74163 Rotary fumaeeo J 2000 
(Beating & cooking 

equip•nt) 

74164 Dryers 

74165 Reaction vessels 2000 

74313* Collpressors 400 

74362 Refiners(Filt.Eq. 230 
for liquids 

74931 Gar boxea -~ 
TOTAL 13425 tonnes/yr.(rounded 

of to 15000 T) 

(ROTE*; rep~esents machines iteas - totally 6420 tonnes, the 
r ... ining being plate-fabri~ted equipment). 

V.W. 9VILDdfO, lf'r AT"TOllll: llVl.9.&111 P.O. llOZ ..,, .unrAM ~ : VllllS9PllO 'I'm. : • If II Tm.a : G9t 

.. 
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2.2. The demand for these items as conceived in the feasibility reports is 

expected to arise from AZOT Sanayi, SEKA, PETKIH, CIMEHTO,SElCER 

FABRJJCASI, ETIBANK and TDCl. The future demand of capital goods . 

of all these enterprises nas been studied by the Capital Goods 

Development Project and recently updated on the basis of projections 

by SPO in the context of preparation of the 5th. Five Year Dev~lopaaent 

Plan. The national demand of the proposal product-mix of ~orum 

factory is given in Teble I. 

2. 3. PLATE FABRICATED EQUIPMENT 

2.3.1. Demand of each enterprise for these items has beP.ll analysed 

by CGDP on the basis.of the penautation of 12th., 13th., 

and 14th. digits of the corresponding 15 digit code evolved 

by CCDP on the basis of SITC co.ie. Aanexure I gives a· typical 

15 digit code for plate fabricated equipment. Aan,xur.,'II gives 

permutation of weight, material thickness of plate-fabricated 

items in MKEK's proposed product-mix according to enterprises. 

Annexure Ill gives classification of the permutation results 

according to each 5 digit SITC code. A suanary is in Table II. 

2.3.2. As in the original feasibility report of MKEK, this detailed 

analysis does not cover the demand of TEK. 

2.3.3. The total demand, yearly average demand between 1985-1994 . 
and demand/capacity balance for MIC!K's proposed 9orum plant 

product-mix is given in Table Ill. 

2.3.4. A statement of capacity for steel fabrication at present 

available in public and private sectors including Gerkonsan 

is in Table VI. 

2.3.5. ln·view of the large capacity for this type of work already 

available it is recoaaended that MICEK should give up its plans 

for manufacture of plate fabricated equipment, namely condensers, 

equipment for cellulose pulp, heat exchangeai,heating and 

cooling eq•Jipmen.u, dryers, reaction vessels, filtering 

equipment for liquids. 

VNl1SD NATIONI BUii.DiNO. 111 ATATOKK BUI.VARI, •• 0. BOK 01 ANKARA, TVRKSY 
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2.3.6. This data is being supplied to Gerkonsan, which is being set 

up for a capacity of 10.000 tonnes of technological structures 

of the type of items foreseen by HKEK for its proposed Corum 

plant. It is recommended that Gerkonsan should make a fucther 

study of its planned capacity considering the weight, material 

and the thickness of the items covered in this report. This 

should cover in prirticular limiting factors of production 

capacity such as ca?acity of cranes, bending machines, guillotines. e.t.c. 

:l. 4. MACHINERY 
2.4.1. The five items considered by MKEK (Paper making machinery 

screens and classifiers, curshers and grinding mills, compressors 

and gearboxes) require different kinds of facilities considering their 

range of weight and compl~xity as well as manufacturing operations. 

Some capacity is already available in public sector units for 

man~facture of these items not only in existing plants of MKEK 

but also in plants of SEICER MAKINA FABRIKASI and private sector 

units. 

2.4.2. Considering th!s as well as the facts that 

(i) the total demand is limited 

(ii) a large part of the future demand is exoected upto 1990 

by which time any factories planned now will barely reach 

opti~um capacity. 

(iii) the sizes and specifications of the items have not yet been 

determined, it is felt that existing units in public and private 

sector should be encouraged to fill the gap between demand and 

capacity. 

UNITllD NATION• llUILDINO, 111 ATATOAK llULVAIU, •• o. •ox to7 ANKARA, TUXKllY 
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2.4.3. It is reco1J11Deaded that paper-making machinery and screens 

and classifiers should in aty case, "be taken up by Beker 

Makina Fabrikasi while crushers and grinders should be 

included in the product-mix of the proposed new plant at 

Polatli for manufacture of earth moving machinery. 

2.4.4. Now that national demands with detailed specifications 

as coded by the Capital Goods Development Programme are 

availaole a comparison of the figures as previously computed 

and these latest projections is at Table IV. The revised 

figures,however 1 do not change the conclusions. 

I 

VNITSD N.,TION8 aUILDINO, Jt'J ATATORK 9ULVARI. • ••••. aox 407 ANKAaA, TVRKSY 
I 



TABLE I 

NATtONAL DEMAND (in tonnes) OF CORUM PRODtl:;T-MIX - OCTOBER 1983 

lnMS 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 '1995 1996 1997 1998 1999 2000 

-
71262 3590 1400 1110 700 1320 250 500 - - -
Condenser• - - ... .. - --* 72512 
Pa:>er Mak.MIC - - 2404 134 - - -- - ... - - .. - - - ·-

-
72513 

'-3.2 151 tU9.i ~851.6. Eg.for cell.Pulo - - - - - - - - - - - -
* 72831 2296,7 1630.S 502,7 125.3 278,4 1670 66 33 1056 tz37.5 600 95.I+ 

Screens & class • - - - -
72832 • 

5972,9 8691.5 4512,7 248.5 29i8.8 11971.l 678 768 1536 - 116 450 100 300 - -
Crushers.Crind.lllills 

74161 
824.1 535.8 873.3 240.5 270.9 468.6 392.9 417 731 117.6 446.l 

- -eeat ~cl\aners -
74163 300 1318.4 245 1264 17722.8 Heati112.cooklno eo. - - - - - - - - - - -
74164 110 297,l SS - - 611.6 - - 10,5 - - .. ... - - -Dners -
74165 463 38 2,4 3506/.t 560 628,7 234,6 1007.9 
Reaction Vesaels - - ... - - - - -
74313 * 
Camnressors 

324.4 60,9 59.2 20.S 336.5 25.7 - - 16,5 140 - . - .... .. - -- ._ __ 
74362 1S6,l 392 ~08,9 2051,6 298,3 805 138 120 240 73 
Filt.Ann.for llnuiA• - - - - - -

-- -
• 74931 ~63'.4 - - .926.8 - - - - .. - - - ... ... - -Gear boxois --·-··· - - - -

PG 

i 
~ 
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SUHMARY OF DEMAND PROJECTIONS ACCORDI~G 

TO MANUFACTURING CHARACTERISTICS 
r- WEIGTH I MATERIAL THICKNESS 

CODE tons % Tons % Tens % 

1 417.8 1.43 12442.7 42.70 15&52.7 53. 71 
-- -

2 615.0 2.11 9104 31. 24· 2496.3 8.57 

3 4280.3 14.69 150.60 0.52 9741.60 33.43 

4 1354.9 4.65 1575.4 5.40 1249.00 4.29 

5 1256.50 4.31 - -
6 7549.40 25.91 4829.7 16.57 

7. 3097.00 10.63 136.0 0.47 

8 - - - -
9 10569.ZO 36.27 921. 70 3.10 

29140.l 100.00 29140.1 100.00 29140.l 100.00 

Manufacturing Manufacturing Manufacturing 
Characteristic Characte1 ist:f.c Characteristic 

-1 -2 -3 

Weight{tons) Main body Plate thickness 
Matet'ialP llllD 

1. Upto 5 2. Mild stee:. pto 0.20 1. Upto 20 
2. 5-10 carbon(untested 2. 20-40 
3. 10-25 quality) 3. 40-50 
4. 25-50 2. Carbon st~el above 4 Over 50 
5. 50-100 0.20 (tested quality) 
6. 100-200 3. Boiler steel 
7. 200-300 4. Alloy steel 
8. 300-5')0 s. Htgh alloy steel 
9. Over 500 6. Stainless steel 

7. Non-fer~ous materials 

9 .f Others . . -

TABLE II 

UNIT&D NATIOl'IB BUILDING, 107 ATATORK UULVARI, Jil'.O, BOX •07 ANKARA. TURK&Y 

I 11 



TABLE ITI 

DEMAND/CAPACITY BALANCE 

(tonnes) 

. . Ayerage demand Proposed cap.of 
5ITC Code Name Total .demand . 1985-1998 MKEK Corum Pl&n -- -. 
71262 Condensers 8870.0 633.6 700 

. 
72512 * Paper mak. M/C 2538.0 181.3 1900 

72513 Eq,for cell,pulp 3334.9 238.2 75 --
na31 * Screens & class. 8591. 3 613.7 120 

- ·-
72832 * Crush.+Grind.mills 38324.2 2737.4 4000 

74161 Heat exchangers 6387.8 456.3 1500 

74163 Heating,cook,eq, 10850.2 775.0 r 
Dryers 1085.2 77.5 

~ 2000 

74164 
--· ·-

74165 Reaction vessels 6449.9 460 •. , .2000 
·-

74313 * Compressors 983.7 70~·3 400 . ·-
74362 Filt.App.for liq. 3910.1 279.3 230 

I'd 

74931 * 1390.2. 99.2 
I 500 Gear boxes 

~ 
RI 

ID 

TOTAL 92715.5 6622.S 134:!5.0 -



ltlllS 1985 1916 

11261 150 -- UWI 1.1.M 

- - 125\2 .• 
Panar Nair .Nie - -
nsu 
Ila.for ..... 11.Pal.D 43.2 151 
72131 • 2146.7 1781.S 
Scr.eaa I. ei-•• 229',7 1610. 
72132 • . 1112.0 3257.9 
Cl'Q8.._ra .Crtacl.at 11- "912.9 MCH.5 

74161 570.2 4.0 
Beat ra ""· 535,l 

74163 
a.act- ··'-•- .... IW\ i~r.a.J 

74164 
Dnen 110 297.1 

74165 
a..cc•- v....i.. - 463 
74313 • 209.2 12.9 
r.-l'eaaora 324.4 M.9 

74362 918.5 3,5 
Filt.&nn.fol' liaulcla 756.3 392 

74931 
Gear bouS '63.4 -

TAIU IV 

llATlOllAL DIHARD(ia toaau) or COIUM PRODUCT-KU - D!Cl!MBD 1983 
ftlune alloft tbe Uae are the lateat piojectiou. Ro Mditional eatrte11 indicate' ao chaqe 

1917 1918 1989 1990 1991 I 1992 1993 1994 1995 1996 1997 1998 1999 2000 

60 660 250 910 500 - 700 700 700 - - - - -
1110 - 700 - 1320 250 500 - - - - - - -
2404 134 - - - - - - - - - - - -
289. 2Ml.1 - - - - - - - - - - - -
246 150.9 68 1733.e 92 - 457.8 4'7.8 495.3 - - 94.8 - -
Vi'·' "'' .l 

,, .... 1670 116 ll 1056 - 237.5 t.1111 - 95.4 - -
278.5 857.5 ·au.o U048.I 1'96.0 . - 2941.8 2941, a 3057.ll - - - - -4512 7 2H.5 129711.8 .1971 .I II.TA 768 1536 - 116 .6.llft IM 'lnn - ' -
432.4 308.5 481.0 •ou.6 1294.9 - %65.9 383.5 2098.9 - - - - -
87l.l 240.5 270.9 168.6 'l0,.9 87 "ll 117.6 1446.1 - - - - -. 
- 245 1'" 1722.1 - - - - - - - - - -

55 - - 611.6 - - 10.s - - - - ... - -
u 2.4 3506.4 560 628.7 - 234.6 - 1007 9 - - - - -

102.2 20.5 1312.1 2S.7 - - 24.0 304 183.4 - - - - -
59.2 20.5 ~1&.S 25. 7 - - 16 s 140 - - - - - -- - 235.5 925 376 - 182.8 182.~ 182.8 - - - - -
2"".9 IMSl.6 1298.l 805 138 120 240 - - - - 73 - -
- - 926.8 - - - - - - - - - - -

TO!rAL UPDA'l'ID 
m.n 

BS-90 91-2000 

2130 2600 
IJlllO 2070 

H1A,O -
t·nu,9 -
6127.l 1597.7 
~cn,,4 2087 9 

19964'. l 10537.4 
l4l76.~ 'tll.6..11 

2825. 7 4043.2 

"" 2 ll'" 6 

'lM"IO. -
:101£.2 -
:.1.uo.11 1117L2 

682.6 Sll.4 
827.2 111.li,5 

2082.S 924.4 
l.'H2 l 1571 

l'llln.2 -
57584.! 22085.3 
7999i.• 1.3879.2 

GR.TOTAL 

~730 
11870 

'tll'lll 0 

'l'l'l.&. II 

7724.8 
8591 l 

30;01.1 ......... ., 
6868.9 
63117 A 

1n11U\.2 

1n11.&"2 

t.1.1..l 

1194 
0111,7 

3006.9 
llftll'l 1 

1~90,2 

79670.2 

9az111A 

i ... 
0 

-
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UNITS 

Sugar m/c Factory 

l.nkara 

Esldsehir 

Turhal 

Afyon 

Erzincan 

T.D.C.I. GERKONSAN 
T.D.C.I. Karabuk 

T.D.C.I. lskenderun 

Pendik Shipyards 

T.C.D.D. Workshops 

T.K.l. Workshops 

-ETIBANK Workshops 

CAPACITY FOR PLATE FABRICATED EQUIPMENT MANUFACTURE 

1. PUBLIC SECTOR. 

CAPACITY 

13900 

3100 

1500 

2odo 
1250 

15000 

30000 

25000 

40000 

. PRODUCT MIX 

i(jUipment (%) 
_.!!£__ !f._ 

100 

100 

100 

100 

100 

66 -
20 -
- -

100 

Structurals(%) 

33 

80 

100 

TABLE V 

HC • High CompleY 

LC • Low 

REMARKS 

For Railway needs only 

} Repair shops 

"O 

~ 
tl2 
.... .... 

" 
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TABLE V 

CAPACITY FOR PLATE FABRICATED EQUI~ MANUFACTURE 

2. PRIVATE SECTOR (Based on TUSTAS study) 

PRODUCT HTX 
~uiEment~%) 

UNITS CAPACITY HC LC Structurals(%) REMARKS 

Alamsas 8500 88 12 

Cimtas 19900 18 82 Both Gemlilt & 
Tuzla plants are 
considered 

Mansur Sabin 6000 33 67 
Sungurlar 20000 90 10 Three plants are 

considered 

Tekf en 30000 54 46 2 plants 

Karmas an 1500 50 50 

Petniz 1000 100 

Erna 800 100 

Erkoc 600 100 

Desa 3000 83 17 

Ha bas 3000 83 17 

Nace 5000 50 50 

Kutlutas 12000 100 

Vildan Guleryuz 2400 63 37 

Gama 6000 16 84 

Rona Makina 6420 22 78 

Kasmak 1000 50 50 

Harmak 2500 43 51 

lsik Kill. Sti. 4000 15 25 

Guris 9000 66 33 

Erg 5000 50 50 

Gulermak 4500 55 45 

Maks 1000 50 50 
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TABLE V 

CAPACITY FOR PLATE FABRICATED EQUIPMENT MANUFACTURE 

3 •.. SUMMARY 

Egui2ment 
HC LC Structurals 

UNITS TPA l TPA _%_ TPA % TOTAL 

Public Sector * 93750 15 31000 25 124750 

Private Sector 61150 40 16900 11 76070 49 154120 

TOTAL 154900 55 16900 8 107070 45 278870 

* Excluding TCDD, TKI and ETIBANK workshops - the latter two being only 

repair shops. 
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: 2 lllpOrted 
I 

04· ClDDtdll•n 4,1000-uoo 14~r 10 4ro-<-25) i . CJ'lindTica1 1 4o.25-so · qualic,) 
. 05 .... noua Sr2S00-7SOO I! 1 5r(-25)-(-50) 1 

'. •nt.- I 5~50-100 ,; 2.carboa et:Hl '°' suoa 6~7JOO-J.SOOO •

1

. . . •r<-so)-(-100) . · cyltndrteal 6t10C>-200 oow 0.20 c. 
: o1 T.U I 7rUOOO-·lOOOO I j 7r (-100)-(-120) ; elliptical 7~ 200-300 1

1 
! c"t•d qualt.tJ 

oa M• a.30000-50000 

1 
1 •r<-120)-(-170) l~Spherical e,300.500 , .J·.1ouer •tael , ; , . 

· ot Yata I t~OWI' 50000 
1 
t,lelow (-170) 

1
· : t.Over 500 : 4~Alloy •tHl I : 11 

l 10 -...i. . : I . I I I '~B11h all.OJ I 
: U JllMdti.-allH ......U 1 1 

1 •teal ' 
• lJ LtMd .....U• I I ! 6·.Stainluo •tMl I , I j 
U ltlft• J..U , 7.,flon•ferrou I ! ~ OtMn l I I 'r" ..... (•tAl I : .. ,..,.,, . l j I 

I J I ataz Nt t•d abo9&) 
1
. f 1 9,.0then J I I l I I ' I I I I 

! 4;0Ver 50 

"II 

E 
~ 
~ 



-
PfiltMUTAtIOM UfOOSTRY 198S 1986 1987 1988 

421 AZOT 60.0 

- - - -

-

~ - - -

-

- - - -

SITC Code • 71262 

Na!IMI • Condeaser& 

1989 1991) 1991 1992 1993 

IHL'IUSTRY WlSE IJEMl.ND FOR FABklCATF.P F..QUil'!·!ENT 

AS P'F.R 11AMMETERS OF HANuFACTUR'!NG CHAMC1llRISTI~S 

- ··-
1994 1995 1996 1997 l 91)fs 1999 2000 

·-

I 

' 

. 

ANN. Il 

1 
Ill ... 
VI 



~ 

PllllUTATIOll DmUSTl.T 198S 1986 

1 l l Sib 33.8 
? 6 .l SID 4.8 
2 l l SIB 6.0 18.7 
2 6 l SID 9.0 
3 1 l SIB 4l.8 

- -3 1 2 SllCA 15.2 
3 6 l SllA 

4 1 1 SIB 37.2 27.7 
4 6 1 SIL\ 
s l 1 SBA 
6 1 1 SBA' 

1 1 1 SIU. 
I 

- - - - - -

SlTC Code • 72513 

N._ • Eq. for C;•ll-Pulp 

1987 1988 1989 1990 1991 1992 

6.9. 25.5 
71.8 39.4 

6.0 117.~ 

59.5 40.7 
48.0 300.0 

67.9 85.0 

- i268.0 
29.0 

458.0 
820.0 
698.0 . 

-

DDUIW VIA D11W1D l'Oa JARICADD &QUUHl&f jJQI. 11 

AS ra PAIAMITIU OJ KARUl'AC'l'UIDQ CllAUCl'llll'r1CI . 
1993 1994 1995 1996 1997 1998 1999 2000 

'\ 

I 

l ... 
O' 



SlTC Code • 74161 

Na111e • Heat Exchanget'e 
.&a.n 

PDMUtA?ION INDUSTRY 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 997 1998 1999 I 2000 

1 1 1 AZOr 2.0 

CIK!Rt' 2.0 4.0 
: 

SID 2.0 - 12.0 21.4 s.p 
PITUH 

1 2 1 AZOT 14.S 64.8 

SBA 7.8 
SUGAR 9.0 0.6 
H'l'UK 

1 4 1 AZOT 4.0 

1 4 2 AZIJf 0.4 
1 6 1 AZOT- 9.9 9.6 

SElA 3.2 33.2 . 
2 1 1 PETDM 39.S 

2 2 1 AZOT 42.0 25.56 
SUGAR 14.0 

2 4 2 AZOT 4.7 
2 6 1 AZOT 18.0 14.8 

' 
Sill 1.s 

2 6 2 AZOT 36.00 



SITC Code • 74161 

NmDe •Heat Exchangers (cont.) UDIJSftr WU1 J>2'WD> POil PAIUCUID &<:UlPKCiir &A.11 

I.I Pa P~ OF JWft!fJC111RJS Cli4MCl"DtftZCS 
.. 

PElllJ'l'ATlOI IRDUSfti 1985 1986 1987 1988 1989 1990 1991 1992 1993 11994 199S 1996 1997 1998 1999 2000 

3 2 1 AZOT 120.1 28.0 Sl3.0 

SUGAR 60.0 441.6 
I 

3 2.2 AZOT ~ 220.0 

3 3 2 AZOT 13.6 
3 4 1 AZOT 40.0 16.5 
3 6 1 ltZOT 106.0 52.0 112.3 

S!JCA 24.0 

3 1 1 ETIBANK 20.0 116.0 

4 1 1 ETIIWIK 4.0 

4 2 1 AZOT 217.5 

4 2 2 AZOT 36.0 

4 2 3 ltZOT 80.0 

4 6 1 AZOT 180.0 

5 1 1 PETKlK 112.0 

5·2 2 AZOT 126.S 
I 

6 2 2 AZOT 281.0 

6 3 2 AZOT 137.0 

' 



ANN. n 
SITC Code• 74165 (Cont.) nmusTRY WISE DEMAND FOR FABRICt\TF.n 1-:QIJJ.PME<IT 

Name • Reaction Vessels /.S PER PARAUTERS OF MANUFACTUlUNG CtlARACtERI5TtCS 

PEltKUTATION lNDUSTR.i 1985 \\986 1987 1%8 1989 1990 1991 \1992 1993 1994 1995 11996 1997 : 1998 I 1999 \2000 

P!TIClK I I 

=i I ~ l l 1 

l 6 1 .\ZOT 10.0 

PiTKL'1 I I 2.6 I 
' I I 

I 

! I I 

I 
I ! l 2 1 l P"ETKIM l 6.0 i I i i i 

2 6 1 ! 27.0 : 
: : 

! i ! I ! I ' AZOT I : ' I 
i 10.0 

' ' 
I 

l : I 
AZOT I I I I 

I i . I ' i 2 9 1 PiTKnl ; ·12.2 i - I :_-+--
3 1 1 _PETKIH 180.0 t ' I 

6 1 2 PETUM ? I I 232.0 
' 

' 
' ' . .. 
' 

I I I I 
' 

I I I I I I I I I I. ' I : . . 
I I . ' I ( 

I ' i ' ; I i i I i ' I I 
! : I 

I 

~ ! ; 

I ! I 

I I I ' I 

I 
I 

I I ' i 

I 
; I I 

I I I I I i 
- - I l I 

1 ' ! 

I : I ' 
I ! 

I 
: 

l i 
I 

I i i 
I 

1 
I I I 

i I i ' ' I I 
I 

; ' 
I I I i i 

' ! I ' ! i ! ! I I 

I 
l i 

I I 

I 
, 

I I I 

I 
I ' 

I 
' I i 

I I I : I ; . 
! I ' 

I 

! 



.. -- - ·-------

A?al. ll 

SITC Code,.. .. 7l1l6S DmUSTRt 'W'l$1 DEMA."tl> 10R PAIRlCATF.D BC!llmoalt 

Name • Reaction vessles AS 'PZll ? AR.AS'c.'n:RS 01 MAlUJV AC'!lll! l!IC C'J!AIL\<.'TERIST'LCS 

---r--- ·-- - ··-·- ----

:, W'·~--PERMl:TATIO.'{ !NT>USTRV 198.J 19S6 1987 1988 1989 1990 1991 1992 1'1<}3 199-• 199.::i 19% l99'i ]'j')!j 

-·-~ 

l l 2 "'.Tl lk\.~.: J.O -- - ·- --·-
1 2 1 ·s~!t<..\ 0.4 -·-I'-------~---

l 4 l Sfil:A - 2.ot_ -- ·-._ __ ,_ ---·----- -···- -·--· 
2 4 ~- A!OT --·-

c:.. ___ 7.4 '-""---·-· -- ---·· ·---- ·-·------
3 2 l ;\ZI)! . 

·-i-=L---~ - I 3o.o ----·- ~---r-·=r-; ------ ---· 
3 6 l l\'rlBA.-.:i< ---4- j;_:;.6..!.~ +-·- -·-----,---- ·- ...----r------ -
1..2-1 .\1.0T ----+-+--· --··- ---· 19.0 -- ----
4 i 3 El'lBA."K 180.0 I 

. --1-----. ----------·----- ·--
ill AZOT 

. 
·-.2~·5 

I 
---i..---- ..--·--

5 2 l .UO'I 180.0 ·-- --- ---·-- ----
U.1 CEl'IENT 280.0 ·---- 2§.Q.&.. -- -- -··--·-
b 4 z AZOT I 370.0 ,. ___ ----·-
6 6 1 ·- J:!J.BM~K 2780.0 - -· - ·--
7 2 4 AZOT 269.0 -
7 6 4 A2JY1' 280.0 -----
7 9 4 AZOT 250.0 ·- ,_ __ ._ -----

' 

I 

I I I 



PllllJTATlOll Dr.>USTIY 1985 1986 1987 1988 

l 2 l ftlllRll 0.3 
PB'l'UK 

- - 1 6 1 AZOf 3.0 
1 9 1 PITUK 

2 2 1 AZOT 6.0 
3 2 1 SUGAI 

4 2 l uor 47.0 
s 4 2 ITIJWU: uo.o 
6 " 2 CBKEKT .96.8 

. 

. 

SlTC Code • 74164 

R,..... ·Dryer. 

1989 1990 1991 1992 1993 

10,0 

o.s 

18 

I . 
593.6 

I 

uwuam vza nlDWID rm r~ sqmw 
Al tD jAJWllftlS al JWmrACrUIDG CH!K%DXmCI 

1994 1995 1996 1997 1998 1999 2000 

I 

Ami. ll 

"Iii 

~ 
It 

N ... 



- - - - ·-
'PDMUTATlON INDUSTn' 1985 1986 1987 1988 

~ ~ l SOOAB. 

s 4 l ETIBARlt 90.0 

6 2 1 SEU 155.0 

9 l 1 ET I BAR 300.0 

9 1 3 CSMENT 1318.4 

9 2 3 TDCI 

-

-

SITC Code - 74163 
DWSiD 1llSS 1mfAD rCR. PAUtCADD ~ 

· Name •Heating, Cooking and RoastUI ~ ,,, JWllWACIUU:IC ~ 

. 
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 

360 

1264.0 

2636.8 

so so· 

. 
, 

~. 11 

~ 

~ 
N 
N 

• 



. 
l'IDIUl'AfiCll' _ --

.J....L' 
LLl 

snc Code - 74362 INDUSTRY WISE DEKAND FOR PABRICA~ EQUIPMENT 

laM • UFIN!llS 
AS PD PAJWtBT!RS OF MANUFACTURING CHARACTERISTICS 

roomy 11985 ! 1986 11987 11988 , 198~90 1991 1992 !;;;~- '1994 11995 ! 1996 °1997 11998 1·1999 I 000 

... IIAJlltl 4.5 

ETIIAJllt 2.0 

4.0 
I 

' 
Ll...! 
il.! 
. - I = I I I I, I ! ! l.O I ! I • ! • • 

!...LI SUGAI. 42.0 ! 40.0 

ll.J. 
3_ll 

: : l I I i I I 

.!..!....! : I • I I I 
PITDM I i 

I ,-- --- ~-

!..!...! mv"...t.llt 80.0 j ; 40.0 

4_Ll AZOT. ' l 40.0 .I 
s21 ETIIAJllt I 180.0 I 

!....!....! 
.l.l...! 

I 
I - ' -- --- -- - ---- . I ' 

-· 45C.. 0 , ; I I I 

I i t. : . . 
'l'DCI 

BTIJ.Alllt I 150.0 

i 

7 1 1 ftUAB i I I i ! I l ~ I 

\ 

AffN, lI 

"II 

~ 
N .... 



-

PDMUT.t\TIOR SITC Co. 
1985 ' 1986 1987 1988 1989 1990 

l 9 l 74164 

2 1 l 725!3 6.00 i 18. 7( 6.00 111.01 

74161 
74165 

2 1 1 74161 14.00 

74164 6.00 
74362 4:.0?. 5.50 

2 4 2 74161 I 

2 4 3 74165 
2 6 1 72513 I 9.oo 59.50 40.70 

74161 I 
74165 37.00 1.50 

2 6 2 74161 
2 9 1 74165 

3 1 l 72513 4180 4800 300.00 

74165 

74362 1\0 

' 

I 

NATIONAL TOTALS or DEMAND 'FOil FABlllCATED EQUIPMENT 
AS PEil PARAMETUS OF MANUFACTURING CHAIACTUISTICS 

i ' 

1991 1992 1993 1994 1995 1996 1997 I uge '.1999 

0.50 I 
: 

39.50 l 
I 

6.00 I 

42.00 25.SO I 
I 
I 

40.00 ! i : 

4. 70 ! 
I ; 7.40 I 

' 
l : 

t 
: 

I 

lS.00 14.80 I 

36.00 I I 

12.20 I I 
I 

' I I 
I ' 180.00 I I 

i 

I 

I I 

- ~-·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ...... ~~~~~~ 

\ 2000 
1. 

I 
I 

; 
I 
I 
! 
I 

' 

: 

! 

i 
I 
I 

' 

~ 

ANN. IIt 

.,, 
• 0: 
N • 



- -· -- --·-------------------

~ tor.u.1 or D1MAHD 'l'Ot 'PAllJCADD 8QUU11151n" 

AS I'll. 7.AJIAlllllU or HAIUl'ACllJIDIG CBAUCnl1ft1C8 All. Ul 

HllllTATIOll l.snc co.I 1985 1987 '1988. ) 1990 11991 ~ 1992 ! 1993 \ 1994 

I 

' I I \ 
.. i 1986 1989 1995 11996 \ 1997 jl991 I 1999 I 2000 

12513 I I I I 3 l 2 15.20 
' 3 2 l 74161 60.00 120.00 477.6 28.00 513.00 I 

' 
- - - 74163 50.00 ! 

i 74164 ! 18.00 
I I l 

I 141u l I I i I I 30.00 i l : 
i I 1 . I I 

i .74362 
I i ! I 4S.OO ' 145,0 •45,0Q. I I 

: 'Ml61 i : : i i I I 220 
i i ; ' 3 2 2 : I 

! 74362 l 289.oni : I ' ' ~ I : ; 3 2 3 

: 74161 
I 

: 13.60 ' 
I 

I 3 J 2 I ' J J 2 74161 3. 
J 4 l 74161 140,00 I 16.50 

3 6 1 I 72513 ' I 67.9:> 85.oo; 
: 74161 ! : ' 106,0' • 52,00 , 112,3 I 

. I 1, 

74165 j ' . ' I I 
3 7 1 : 74141 j 20.00 I ' ! ; 116.00' I I I I ! i l 

I • I . , • I I I 

J 9 l I 74)62 I ! I I i 170.00. I I I I 
2 t ' , ' • • I 

J 9 2 I 74165 I I i i I I I i ' 19.00 i l I 

.; 
I 
! 

I I I I I I I 
' I I I ! ' 
! 

I 

j. 

.,, 
i 
N 
VI 



I I 

1986 ! 1987 PU!IJTATIOR i sm: c:0l 198!i 1988 

1 2 4 74165 -
1 6 4 74165 

1 9 4 ! 74165 . 
9 1 1 I 14163 300,ni . . l 

I 

9 1 3 74163 1318.40 I 
' 
I 

·9 2 3 I 74163 ; 

I : 
i 

I 
: 

! 
I . 

. I . . 
I ! . ; 

i 

I 
I I 

I 
I I 

I I i 
I 

I I I I I I I 
I I I 

i 
I . 

- -
I I ' . 
I . 

' \ ' i ; 
I ! 

1989 

lllnmAL 'lOrALS W 1>llWID JOI rABUCA!ID lqUD'tmft 

11 na rAUJmlll ar IWNPM:'?UIDG cmucnumcs 

1990 l 1991 1992 1993 1994 1995 1996 1997 1998 

I 269.00 

I 280.00 

250.00 I 
!1264.00· ' I ' 
I :2636.80 i I I ! ! ! 
! i5050.00 I ' 
: ! I T ' ! 

I i I I ! I ! i 

' 

. 
I i 

i I i 

I I ' 

I I I .1 I I I . I t I 
i 

I ' ! 
I I I I 

I I ' 
I ' 

i I 

l I 1 I 

I 
., 

I 

I I ' 
I 

\ 

' : I 
I 1 

' ' i I I 

! 
I I I 

I I ' ' I I I 

I ' : 

I I I I I ' 
I : 

I I ' I I 

' I i ' I 

I 
I I 

I . 
' l I ! 

; 
I ! ' . 

AIOI. m 

I 

1999 I 2000 TOTAL 

269.00 

280.00 
2~0 nn 

1564.00 
~0115,20 

i ~050.00 
' l I ' 
I 

~ 

: I 
I 

I I 

i 

! 

I •' 
I 

I 

l I I I l I 

i ' I I I 
i i 

I I 
! 

I I 

.,, 
~ 
~ 

I ; 
I i I : 



l'UMUTAt'IOR sm: C:o. 1985 

4 1 1 72513 37.2< 

74161 
4 1 3 74165 

4 2 1 71262 
74161 

74164 
I 

74362 80.0 , 
4 2 2 74161 j 

4 2 3 74161 i 

4 4 1 74362 

4 6 1 72513 

74161 

74165 

5 1 l 72513 

74161 
5 2 1 74165 
s 2 2 74161 

~~--~ -~~~~~~~~~----------------------------------------------------

1l&l'ID:W. 'f\'YrALS at !CWID '°'- WADICAn:D IQUUMlll 

AS I'll. HIA.'D:'nll O? 11.\DUFM:!UIUIG QJU.\C'l'Dlft'ICS 

1990 \ 1991 11992 . 11993 l 1994 

I 

1986 1981 1988 1989 199) ·I 1996 i 1997 1998 

I I I I I 21.10 H8.00 I 

' 
40.00 ' I 

I 

180.00 I I 

' I · ti'l.00 I i 1 
! I 

I i ! I :211.so. ' .__,.. 
j ' 47.00 ' ! ; I ' 
I i I ' 
' ' 

I . : 1
36.00 1 i ! 

' I 

80.00 
i 40.00 . i 

: .. 
. 29.0 I ' I I I l I I I I 

. 180.0 ' ! ---: ; I I ' ' , . 32.50 
i 1458.00° 

i : i 
I ' ' l ' 

! i l ! T I I . 112.00 : 
I I l 180.od ; ! i .I I I 

' . I ; j 126.so' ' l 
I i I 

I 
I I ! I i I ! I I I 

' 
i I I I I 

I 
I 

I ' ' 
' i I I I 
I I I ' ! I l ; i 

I ' ' i i I I I I 
I 

I I I I I 
I 

\ 1999 \2000 

I 
' 
i I I 

I I 
I I 

i I 

I I 
' 

I I 

! 

I ' 

! 
I 
I 
I 
I 

i 
I 

i 

AD. m 

i 
N .., 



P~.ATICS srrc eo· 1985 1986 1987 ~988 1989 1990 

1 1 1 72513 33.8 6.9 25.5 

74161 4.00 2.00 12,M 4.00 
' I 

74165 I I 

I I I I 74362 4.50 14.00 ~ 

1 1 2 741.65 
I 

3.00 ; 

- - - - - 74362 2.00 

l 2 1 74161 i 14.50 7.80 : . 9.00 
' 74164 I 0.30 

74165 ' 0.40 
I 

74362 8.00 i i I 

I I I I i 1 4 1 74161 I 

74165 I . 2.00 

1 4 2 74162 •· I 

1 6 1 72513 I 4.8 ! 71. 11 39.4 ' ' : 
' 74161 ! I 9.90 . : 

741" I 3.00: ! : I 
: 

I. 
10.00 i ' I 74165 I 

' ~ 360 I 74362 1.50 . 

I I 
. 
I I 

I I 

i I 
I I 

I 
I I ! I ~ I • i I : 

I ' ~ ; 

NATlONAL TOTALS or DHENAD FOR FABRICATED EQUtPMF.NT 

AS UR PARAMETERS OF HAN1JFACTURINC CHARACTERISTIC~ 

' ' 
1991 1992 11993 ! 1994 I 1995 1996 l 1997 1998 11999 

I I 

I 
21.40 5.00 ! ! 

0.40 
I 

I I i 
' ! i ' 

I I I I ' : I 
I I I ' 

' I 0,60 64.8 I : I 

10.00 I I ' 
' 

I 
'. ' : 

l_l.00 . I 
I ' . 

I I : 4.00 I I 

. 0.40 
: I 

9.6 ! ' 

i ! 
' 

. i 2.60 ' 
. 

i ' 
' __. 

I 
1 I I I I 

I . 

I 
! ' 

I I ' I 

! I ' 
I I 

I 
' I I 
I 

I 

I I 
I I 

! 2000 

j 

! 

I 
f 

.. 
I 
' 
' 

' 

ANN. IIl 
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t 
N 
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