1t T 2D

HANSP7] &2 BRI 4%

Kok EGE
GE A BEHRED

1, #

8

Bl HAS] ARE TR ahBd) Litk #
BRol FAYL B BATY S AL A

TRS R Jeblx
Zue del ANE THlA EASEEE BIR
g Aoz ov] BRAAY PR Bl UE

2= o] THE A

Bigol & M2 HROZ diEsl ol hugley.  NSPLES H&E Bishe glom o 27
AR+ NSPI®& Kpt2 sl BA7ixl NSP FlEg Ava et
F—1) BB FIERR (19784F)
Item Unit NSP _SP L DB NCB Total
Kiln Number | No. 31 33 39 20 12 | 135
Ratio % 23.0 24.4 28.9 14.8 8.9 100.0
Total t/h 4,727.3 | 3,876.8| 2,110.6 783.6 870.7 | 12,369.0
Designed Ratio % 38.2 34| 17.1 6.3 7.0 100.0
normal Max. t/h 375.0 230.0 110.6 136.0 106.0 375.0
capacity Min. t/h (59.5)10.0 49.1 21.9 13.6 36.1 10.0
Ave. t/h 152.5 117.5 54.1 39.2 72.6 91.6
Effective Max. m® 3,168 3,772 -2, 200 4,912 1,041 3,772
internal Min. m® (612) 71 " 678 395 361 463 71
volume Ave. m’ 1,559 1,793 873 1,117 687 1,275
Max. m¢ 6.2 6.2 5.3 6.2 3.8 6.2
Internal .
diameter Min, m¢ (3.75) 1.8 3.75 3.5 3. 05 3.0 1.8
Ave, m¢ 4.6 4.9 4.1 3.9 3.3 4.3
Notes © The figures in bracket for NSP kilns excludes mini sized kilns
NSP . Dry process with suspension preheater and precalciner
S P Dry process with suspension preheater
L . Semi dry process with lepol preheater
D B: Dry process with exhaust heat boiler

. Mitsubishi fluidized calciner system

F . Suspension preheater and flash furnace

. Reinforced suspension preheater

: Kawasaki spouted bed and vortex. chamber

. New lime calcination process with exhaust heat boiler
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EERET 1,800t/de] BARTHS 7,2000/d2) #H
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Nominal
Capacity 1800t/d 1o | 72001/d
Fuel 1200 keal/ | 740kcal/kg-clinker
consumption | kg-clinker to |
Rotary kiln 5’?&')’:“%1) 55m$ X100m ()

SF Preheat Flash furnace 7.4m¢ ,
reheater s ‘nrna. mgm)l?{

T Breadth
; Kim E)(Xg%?ﬁm ZH)
Burner 9th (Max) X2 ‘

P.H. Blower 9700m */min
X TTmmAg X 2100k W,

olg{gt 71 &9 WAPKE Hkkel UANE [
—37)9 SP7] &l Hall 1/5% WA A+ 9

Heat Balance

(£—3)
(Heat Inlet) R
‘ Heat Quantity Ratio
ltem (Kcal/kg-clinker) (%)
Heat of fuel consumption 745 9.0
Sensible heat of fuel . 3.1 0.4
Sensible heatof raw meal ‘ 12.2 1.6
Sensible heat of primary air 7.5 1.0
~ Total 767.8 100.0
(Heat Outlet)
' Heat Quantity - Ratio
ltem ' (Kcal/kg-clinker) (%)
Theoretical heat for clinker burning 42,9 54.8
Evaportion heat of raw meal moisture 4.7 0.6
Heat loss due to preheater waste gas 166.5 21.6
Heat loss due to cooler ventilator 8.0 11
Sensible heat of clinker 1729 2.3
Heat loss due to waste gas dust .2 0.9
Heat losses due to radiation snd :
connection 66.6 8.7
Total 767.8 - 100.0
Faw material
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Dust collector
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8,000t/d SFTi§ WRIRR

&E-4)
Data Volume
SF preheater .
Exhaust gas 1.438m’/kg-clirker
Waste gas H0'C
0, content in waste gas 4.0%
Dust load waste gas{wet base) 66g/Nm' -
Hear consumption of flash fumace 461Kcal fkgclinker -
Ratio to total heat consumption 2%

Primary air volume

0.047Nm’ / kg-clinker

Secondary air temperture “78'C
Calcination percentage (apparent) 0%
Preumatic conveying air for 0.30Nm’ /kg-clirker
raw meal
Rotary Kiln
Ratio of total heat consumption B%
Primary air volume 0.029Nm' /kg-clirker
Secondary air temperture 1,115°C
Sintering zone temperture 1,40°C
Kiln revolutions 3.1rpm
Kiln drive power 460kw
Volumetic throughput 4,01t /dm’
Clinker Cooler
Waste gas temperature 1,030°C
0O: content in waste gs 1.5%
Heat consumption of kiln 284 Kcal /kg-clinker
Venti air volume 1.18Nm’ /kg-clinker

Venti air temperature

Dust load of vestti sir

Cooling ait volune

Clinker inlet tempersture

Clinker outlet temperature

Grate speed

Pressure under st cooling
sir chainber

Clinker bed atlst cooling
air chamber

Specific throughput per grate area

A48'C

30g /N’

2 O1Nm kg-clinker
1,375°C

1nec

13 6 stroke/min
600/mmAg

DOmmApprox.

© 48.2t/dm’

Primary air
Qil

Secondary Air

from cooler
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07,200t/d MFCTR&

1) #3k ) HB#k

@® Dopol Bt
No.1Ato|E & 4 ~5.0m¢
No. 2 A}o)] 22 1 2~8.5m$
Vortex Chamber : 1 ~11.0m$
No. 4 A}o] 2 & | 2~8.5m¢
% 3% draft fan . 2 ~8,600m7min X700
mmAq X1,400KW

® MFC
MFC : 8.0m$ X14.0m"*
W ZES duct - 2.2m
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B3} (9 shel) :2,184m’
1% . 4%
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Kiln string | Precalciner string
1st stage 2X3.6m dia. 2x4.75m dia.
2nd stage 1x5.5m dia. 1% 6.90m dia,
3rd stage 1X5.5m dia. 1X6.90m dia.
4th stage | 1x5.5m dia. | 1X6.90m dia.
Precalciner | - 1x7.10m dia.
Kiln 4. 75m dia. X 75m




4000 t/d FLS I # #& B Data

F—6)
Precalciner string Kiln string
Fuel distribution 60% 40%
Feed distribution 62% 38%
Exhaust gas distribution 63% 37%
Material to precalciner 775C 790C
Material to kiln 840C
: 90% celcined
Gas after preheater 365C 300TC
Gas from precalciner 850C
Hot air from cooler 750—800C
Gas from kiln 1,100%C
Draught after preheater 975mm WG 800mm WG
Gas after kiln 1.0-1.5% O,
Gas after precalciner 1.5-2.5% 0,
NOx after preheater at actual % O, 100-120ppm 600-700ppm
NOx in smoke stack converted to 10% O, 150-200ppm
Kiln speed 2.35rpm
NSP 7| 2 of 2% & B R(1978. 12. 1)
&E-7)
Year Country Customer Plant Process | Capacity(T/D) Supplier
1971 japan Chichibu Cement Co. Chichibu SF 2, 000 IH1
i Mitsubishi Mining & Cement Co. Higashidani MFC ~ 2,100 MHI
1972 japan Onoda Cement Co. Tawara RSP 240 NHI
" Mitsubishi Mining & Cement Co. Kurosaki MEC 3,100 MHI
1973 japan Chichibu Cement Co. Kumagaya SF 7, 700 {HI
4 Sumitomo Cement Co. Tochigi ) SF 2,150 THI
" Nihon Cement Co. Saitama SF 4,800 1H1
" Hitachi Cement Co. Hitachi SF 1,500 IH1
” Mitsubishi Mining & Cement Co. Kanda MFC 5, 200 MHI
. Osaka Cement Co. Kochi MFC 4700 | MHI
” Toyo Soda Mfg. Co. Nanyo MEC 3,800 MHI
” Tokuyama Soda Co. Nanyo MFC 4,700 MHI
" Tohoku kaihatsu Co. Aomori KSV! 1,600 KHI
4 Tokuyama Soda Co. “Nanyo SF 4,300 IHI
1974 japan Denki Kagsku kogyo K.K. Aomi SF 4,000 IH!
’ Nittetsu Cement Co. Muroran SF 2,700 IHI
v Nihon Cement Go. Tosa SF 2,400 IHI
4 Osaka Cement Co. Ibuki SF 3, 600 THI
i Nippon Steel Chemical Co. Tobata SF 2,200 iH1
4 Tokuyama Soda Co. Nanyo SF . 6, 000 THL
” Hitachi Cement Co, Hitachi SF 2, 800 IHI
” Mitsubishi Mining & Cement Co. Yokoze MFC 3,000 MHI
4 Mitsubishi Mining & Cement Co. Higashidani MFC 1,900 MHI
4 Mitsubishi Mining & Cement Co. Yokoze MEC 3,000 MHI
i Mitsubishi Mining & Cement Co. Kanda MFC 3,400 MHI




” Onoda Cement. Co. Ofunato RSP 3,000 KH1
» Tsuruga Cement Co. Tsuruga KSV 2,700 KHI
1975 japan Sumitomo Cement Co. Ako SF 7,200 H
" Ube Industries, Ltd. Isa KSV 8,500 . KHI
v Tohoku Kaihatsu Co. Aomori KSsv 2,700 | KHI
v Nihon Cement Co. Kawara MFC 7,200 MHI
Greece | General Cement SF 4,000 HI
Iran Fars and Khuzestan Cement SF 2,750 [HI
” Fars and Khuzestan Cement SF 2,500 THI
Tawian | Taiwan Cement Corp. FLS 2,200 FLS
1976 japan | Mitsui Mining Co. Tagawa SF 4,000 THI -
" Chichibu Cement Co. Chichibu SF 4,800 HI
” Onoda Cement Co. Fujiwara RSP 2, 500 KHI
" Onoda Cement Co. Ofunato RSP 3,000 KHI
Indonesia| P. T. Indocement RSP 1,500 KHI
U.S.A. | National Cement Co. SF 2,000 | THI
Peru Cement Norte Pacasmayo S. A. SF 2,000 IHI
Taiwan | Taiwan Cement SF -1,600 IHI
France | CLE/Ciement RSP 1,500 KHI
japan Nihon Cement Co. Saeki DD 500 KSL
U.A.E. | Union. Cement Co. SF 1,500 IHI
1977 | - japan Ube Industries, Ltd. KSV 4,500 KHI
" Aso Cement Co. Tagawa FLS 4,000 FLS
France | Cimente Larfarge RSP 1,550 Creusot-Loire
Korea | Tong Yang Cement Mfg. MFC 2,200 -~ '
” Tong Yang Cement Mig, MFC 3,400 - —
4 Tong Yang Cement Mfg. MFC 3,400 -
"U.A.E | Al-Ain Cement SF 1,800 o{ HI
1978 japan Sumitomo Cement Co. Kokura RSP 1,200 KHI
r Onoda Cement Co. Ofunato | RSP 3,000 KHI
” Onoda Cement Co. Tsukumi . - RSP 5, 200 KHL
" Onoda Cement Co. Tsukumi RSP 5,200 KHI
1978 japan Toyo Soda Mfg. Co. Nanyo GG 2, 500 MHI
” Nihon Cement Co. Tosa GG 4, 400 MHI
Thailand | Siam Cement FLS 4,000 FLS
” Siam City Cement {ELS 4,000 FLS
France | Cimente Larfarge RSP 850 .Creusot-Loire
1979 japan Onodz Cement Co. Ofunato RSP 4,850 ~
' ’ Onoda Cement Co. Fujiwara RSP 5,200 -
4 Denki Kagaku Kogye K. K. Aomi RSP 5,200 =
" Nihon Cement Co. Kamiiso DD 4,000 KSL
" Sumitomo Cement Co. Hachinohe S-NSP 4,500 THI
Venezuela | Cementas Catatumbo RSP 1,800 Creusot-Loire
U.S.8.R. { V/O Licensintarg RSP 3,000 KHI
” V/O Licensintarg RSB 5,000 KHI
U,S.A. | Marquette Cement Mig. RSP 2, 800 Allis-Chalmers
Korea Hyundai Cememt Co. RSP 950 -
India Associated Cement - MFC 1,000 -
” Associated Cement MFC 1, 000 -
” Associated Cement MFC 1,000 -




” Associated Cement MEFC 1,000 -
4 ‘Associated Cement MFC 1,000 -
1980 U.S.A.  |Kaiser Cement & Gypsum Corp. RSP 4,500 o Allis-Chalmer:
*  |1deal Cement Co. RSP 4,200 Allis-Chalmers
1981 India . | Associated Cement . MFC 2,000 —
IHI=Ishikawajima-Harima Heavy Industries Co., Ltd. FLS=F.L. Smidth & Co. {Japan) Lid. -
MHI=Mitsubishi Heavy Industries, Ltd. NHI =Nihonkai Heavy Industry Co., Ltd.

KSL=Kobe Steel, Ltd.
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