











(2) Operation condition
Drying and firing section :
350 days, 3 shifts/day, 8 hr/shift
Other production section :
300 days, 2 shifts/day, 8 hr/shift
Other sections : 300 days, 1 shift/day, 8 hr/shift

4.2 Required quantity of main raw materials
(1) Total quantity 3,790 t/year

(2) Kind of raw materials

Fireclay 970 t/year
Alumina 1,430 t/year
Synthetic mullite 760 t/year
" Synthetic cordierite 630 tfyear
4.3 Required quantity of utilities
(1) Fuel gas (LPG) : 390 t/year
(2) Electric power : 2,000,000 kWh/year
(3) Industrial water : 2,500 t/year
4.4 Required numbers of personnel
Factory manager : 1
Manager : 2
Foreman : 8
Skilled worker : 30
Unskilled worker : 40
Total 81

4.5 Required area and plant layout

(1) Plant site area
110m x 110m = 12,100m?

(2) Building area

Factory (1) " 40m x 30m = 1,200m?

Factory (2) 40m x 50m = 2,000m?*
Warehouse 40m x 30m = 1,200m?
Office and laboratory 10m x 30m = 300m?
Canteen 10m x 30m = 300m?

Total ‘ 5,000m?

(3) Plant layout
Fig. 4-1 shows plant layout.

4.6 Required machinery and equipment

Description Quantity

(A) Crushing and grinding section
1. Jaw crusher
2. Charging conveyor

Impact crusher

Bucket elevator

Vibrating screen

Fine grinding mill

Belt conveyor

Screen conveyor
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. Automatic weighing system
10. Mixer

(B) Body preparation section
1. Pug mill
2. Pan kneader
3. De-airing auger machine
4, Agitator with pump
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(C) Forming section
1. Forming press 1
2. Roller head jigger machine with cutter 1
3. Casting stand with vacuum agitator 2

(D) Drying and firing section
1. Chamber dryer 1
2. Sub tunnel dryer 1
3. Tunnel kiln 1

(E) Laboratory equipment
Refractoriness tester
Compressive strength tester
Screen set

Thermal conductivity tester
Spalling furnace
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(F) Auxiliaries
1. Vacuum agitator
2. Air compressor
-3. Dust collector
4. Metal mold
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(G) Utilities supply and vehicle

1.
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Electric supply system
Fuel gas supply system
Water supply system

Shovel loader
Forklift truck
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5. Production cost and profitability

It is difficult to make trial calculations for
production cost, etc. which would need to take various
circumstances into consideration which may be
particular to the country in which the mill is to be
constructed. This manual, therefore, presents
calculations based on the following preconditions.
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Fig. 4-1 Plant layout



5.1 Fixed capital
J

(1) Building cost

Division Floor space Unit cost Total

(m?) US$/m? (US$)
Factory (1) 1,200 120 144,000
Factory (2) 2,000 120 240,000
Warehouse 1,200 120 144,000
Office laboratory 300 150 45,000
Canteen 300 120 36,000
Total 609,000

(2) Civil work cost

Road in the plant 3,000m? x 25/m? = 75,000
Fence 440m? x 30/m? = 13,200

- Foundation 140m3 x 40/m*® = 5,600
Total 93,800

(3) Machinery & equipment cost
(FOB Japan port cost including spare parts, as
of October, 1999)

Crushing and grinding section 472,000
Body preparation section 201,000
Forming section 505,000
Drying and firing section 991,000
Laboratory 79,000
Auxiliaries 135,000
Utilities supply and vehicle 550,000

Total 2,933,000

(4) Ocean freight and insurance premium
147,000

(5) Erection and installation cost 147,000
Regarded as 5% of FOB machinery & equipment
cost.

(6) Technical fee

Know-how fee, engineering fee 360,000

Supervising fee 293,000
Regarded as 10% of FOB machinery &
equipment cost.

Training fee 147,000
Regarded as 5% of FOB machinery &
equipment cost

Total 800,000

(7) Contingencies 170,200

Regarded as approx. 10% of the amount after
reduction of FOB machinery & equipment cost from
plant construction cost. ‘

(8) Total construction cost 4,900,000
5.2 Working capital
(US$)
(1) Raw materials (2 months) 628,800
(2) Utilities (1 month) 19,790
(3) Personnel cost (2 months) 35,640
(4) Others 15,770
Total 700,000

5.3 Total investment and required fund

(1) Total amount (US$)
Fixed cost 4,900,000
Working capital 700,000

Total 5,600,000

(2) Required fund

Capital investment 1,400,000
Commercial loan 4,200,000
Total 5,600,000
5.4 Production cost
(1) Raw materials ‘ (US$)
Mullite 1,600t x 1,083/t 1,732,800
Mullite cordierite V
2,000t x 1,020/t 2,040,000
Total 3,772,800
(2) Utilities
Fuel gas 390t x 250/t 97,500
Electric power
2,000,000kWh x 0.07/kWh 140,000
Total 237,500
(3) Personnel cost
Factory manager 1x 18,000 18,000
Manager 2 x 7,200 14,400
Foreman 8 x 4,300 34,400
Skilled worker 30 x 2,500 75,000
Unskilled worker 40 x 1,500 72,000
Total 213,800



(4) Maintenance cost 94,000
Regarded as 3% of FOB machinery & equipment
cost and 1% of building cost.

(5) Depreciation

Machinery & equipment
3,880,000 x 0.07 271,700
Others 1,020 x 0.03 30,600
Total 302,200
(6) Insurance cost 14,900

Regarded as approx. 0.5% of machinery &
equipment cost,

(7) Selling and administrative expense 316,000
Regarded as 5% of annual sales and revenue

(8) Interest 420,000
75% of total investment amount is to be financed
by a loan with 10% annual interest.

(9) Total production cost 5,371,200
5.5 Annual sales
(US$)
Mullite 1,600t x 2,200/t 3,520,000
Mullite cordierite
2,000t x 1,400/t 2,800,000
Total 6,320,000
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5.6 Profitability

(US$)

Annual sales revenue 6,320,000
Annual production cost 5,371,200
Annual sales profit 948,800

Annual sales profit will be 15% and return on equity
will be 67.8%.

6. Conclusion

In developing countries, ceramics are domestically
made but, in many cases, kiln furniture relies upon
imports or is manufactured for self-use. In such
countries, if high grade, low cost and high profit
products which is able to compete with imported
materials could be manufactured and sold through
investigation of actual circumstances, that would
contribute to have ceramic industries stand by
themselves, save and acquire foreign currency. The key
point for the purpose is how the scale merit is realized
and how suitable raw materijals can be procured with
appropriate price.
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Rice Milling Plant and Rice Bran Oil Manufacturing
Plant

Plastic Woven Bag Manufacturing Plant
Container Board Manufacturing Plant

Plastic Blow Bottle Manufacturing Plant
Concrete Block Manufacturing Plant

Glassware Manufacturing Plant

Galvanized Iron Sheet Manufacturing Plant
Fishing Net Manufacturing Plant

Ice Making, Refrigeration and Cold Storage Plant
Starch and Syrup Manufacturing Plant

Instant Noodle Manufacturing Plant

Surimi and Surimi-based Food Manufacturing Plant
Polyethylene Shopping Bag Manufacturing Plant
Retreading Tire Manufacturing Plant

Husk Fired Thermal Power Plant

Fishmeal Manufacturing Plant

Assorted Animal Feed Manufacturing Plant
Sanitary Napkin Manufacturing Plant

Sanitary Ware Manufacturing Plant

Toilet Tissue Manufacturing Plant

Powder Milk Manufacturing Plant

Mosquito Coils Manufacturing Plant

Solar Pond Power Generation Plant

Manufacturing Plant of Textile Products for Medical
Use

Ceramic Tableware Manufacturing Plant
Manufacturing Plant of Ethanol for Medical Use
Match Manufacturing Plant

Wind Power Generation Plant

Concrete Pole and Pile Manufacturing Plant
Insulator Manufacturing Plant

R. PVC Corrugated Sheet and Plate Manufacturing
Plant

Freeze-dried Foodstuff Manufacturing Plant
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Basic Refractories Manufacturing Plant
Clay Pipe Manufacturing Plant
Exterior Tile Manufacturing Plant

Aqueous Polymer Isocyanate Adhesives Manufactur-
ing Plant

Knitted Underwear Manufacturing Plant
Micro-Hydro Power Generating Plant
Solid Fuel Manufacturing Plant

R20 and R6 Type Manganese Dry Cells and Batter-
ies Manufacturing Plant

ONP De-inked Pulp Manufacturing Plant

Dry Chemical Fire Extinguisher Manufacturing Plant
Mosquito Net Manufacturing Plant

Snack Foods Manufacturing Plant

Hot-air Dehydrated Vegetables Manufacturing Plant
CPO De-inked Pulp Manufacturing Plant

Audio Cassette Tape Manufacturing Plant

Facial Tissue Manufacturing Plant

Polyethylene Rope Manufacturing Plant

Clay Stoves Manufacturing Plant

Clay Roofing Tiles Manufacturing Plant

Gypsum Board Manufacturing Plant

Anhydrous Ethanol Manufacturing Plant

Sago Starch Manufacturing Plant

Non-Wood Fibers (Kenaf Pulp) Manufacturing Plant
Galvaneal Electroplating Plant

Bone China Tableware Manufacturing Plant

Stapler and Staple Manufacturing Plant

Sewage Sludge Dewatering Plant

Aluminum Sulfate Manufacturing Plant

Sewage Sludge Drying and Incineration Plant

Heat Recovery Plant for Small Gas Turbine System
Maintenance Shop Complex for Distribution System

Kiln Furniture Manufacturing Plant
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