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preheater blower

raw meal

- gas flow

e a micul Qow
>
suspension
preheater
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flash furnace

" secondary air ducet

F.F burner

kiln burner

coofer vent

‘ : t il
rotary kiln ‘ f
\_*‘

cooler chinker 14
clinker

<z¥g-1> Flow sheet of SF process
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2055] 27k 24 WAL EEA Adg WAL 2Et AERS REAT 2 BEHRE, E
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F T BEE B9 99 3F 7t &4 #9l gl Hhel PPl oA Bl BRA
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e
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production capacity ratio
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<=2.%-2> Percentage of production in various proeesses
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<z23-3> Comparson of SP and SF process
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<a¥g-6> Temperaﬁure distribution in Flash‘
Furnace (unit: degrees centigrade)
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<zHE-T> L A7l 299 EFEREAY NO o 3

A1 T/ AT AT 7T TS 777
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calcined
raw meal outlet 0.5
0.4
No. 2 burner
0.3

G gas
¢=raw meal 0 : ; ¥ ”
‘No. 1 burner 800 1000' 1200 1400 1600
gas temperature (°C)
<=29-5> Flow pattern of Flash Furnace <=21-7> Generation ratio of nitrogen oxide
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<a2.¥-8> Gas temperature and flow of SF Process
— 33—
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<=28-9> Draft of SF process(mmH,0)
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<z2R-10> Operating chart of SF process
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cooler vent

la

\

rotary Kiln

\

{

driving power

=i

clinker

<z2%-12> Operational targets of SF process
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preheater blower

- gas flow

G raw meal flow

. ﬁ“(.‘l‘//

induced draft fan

clinker ‘}
cooler clhinker ;

<29-13> By-pass system of alkali compounds

SP $y el 712 FE kol wheh BERH
BAE WY Eaol Bt = A NEEE
(B S)o] o=z FyRie] we) WEYd. =
g O 5000 B8 o4 SP 71&& HX
e A ER MEEHEE 2 BERme 2

2 A olv] JERERIYL Aoz vEigg. SF 7}

£ 237} A SP 7l ol vl 24E7
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<=2 -14> Life span and specific consumption
of basic brick for SP kiln

th. 997 SF 7129 A% 244 489 40%
o] 7| 2o)A AbgE el 7129 #hETHA SP 7
2o vlste) 80%7t Radrh. @A SF 7
o F&e FE— #MKY SPA2ud o
Az BfrdpEgEndl vl 1/29%6 qdd. o
2 =9 HR 2,000 & fehe) SF 529 WASE
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#
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HEmEc Ak SF 718449 29 2 3
F= BMEHY FadAd 2= 3 Lok ohyet v
2R OBEEY B—thold 2 o)%7 © =tk
o) AL TG AL AMF 2,000
t/d ERES & 244 wt o] AL KA #H

fre] 20,000 A kg A3 et A5 TR AT

8. SF Z=2A|A2] RE

1) Efr&EREN

AEERo] EEdA Y. v BEY 7 B 7
£2¢ SF &4 wAox gogsid AL B
MEt 3~4 54 Foludeh. & HE 8 000~
10,000 E4%9) 98 718 AAo) JEH = 7HE
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Bheh ol A B d9w HBEHE AaA 20% o] o] Hify=E . EE o™ (EHK) T2
\ A4 SP 24 WA ez 29 &L AAS
) BER oF gk,

BRES AEED B2 24 A€ B s

7 3,000~4, 000 % 729 49 oF 10%9] E ) RERE

71 g5 = 8,000~10,000 & 729 ASE SF 7|89 AX+ & 2B%e 7#AY ¥ & &
<E> SF 7182 RERR

- ) Output (t/d) SF Kiln Dimension

Customer Guarantee Type (Inner diax Delivery Remarks
(Attained) YP€ | Length) (m)
. = : t/d

ey e S | Japan |20 | — | a9xsid | don | oncion fom s/
ichi = .800

ggfngg’;yf‘%v“gfgsc"” { Japan { 7,200(3, 000) | #0237 g 5.5x100 | 1973 g‘aﬂ‘;‘;g“l’gng‘ﬁ?ml 8

%‘g?ﬁ%‘é?%vgjgem Co., f Japan | 2,150(2, 600) { #132 ( 3.5x66 ] 1973 | Qopversion from

Nifon Cement C0» | Japan | 4,800,200 | #232 | 4.75/5.25x84 | 1973 | e e

Additional Installation of

itachi h t
e Ry
DT suspension preheater

Shiyoda Cement Co, [ Japan ( 4,000 (5, 100) ( #232 | 4.1/4.5x90 | 1974 8"51‘Q§g§“f§ng‘;<lﬁn1' 500

Nittetsu Cement Co., :

Nittetsu Cement ‘ Japan 12 700(2, 800) [ #132 [ 4.2x64 [ 1974 1

Nihon Cement Co,, Japan | 2,400(2, 600) j #132 | 3.4/3.75x74 | 1974 gf;rz“gg;?nkflr;nvlvgg(n/d

Tosa Works P - T waste heat boiler

‘ Additional Instlallatlpn. of

Osaka Cerent Co, Japan | (3.600) | — | 5.6/5.4x100 | 1974 [lash Fucgce i existing

{ suspension preheater

Tokuyama Soda Co. | fapan |6,000(7,000) | 241 | 5.7x110 | 1974 |

Nippon Steel Chemical : Conversion from 800t/d

Con Tobata Works | Japan [2,200(2,250)| #132 | 3.45/3.75x70 | 1974 | SOMYEOL

HitachijCement Co., J .

HitachitWorks | Japan | 2,800(3,000 | #135 |  4.2x64 | 1974

“General Cement Co.,

General Cem: | Greece ] 4,000 () | #0232 | 48x72 ’ 1975

Fars and Khuzestan i

Cement Co., Iran 2,700 (—) #135 4.2x64 1975

Behbahan Works

Fars and Khuzestan

(I:)ement (\%c[)., Iran 2,500 (—) #135 4.2 x64 1975

_Doroud Works

Symitomo cement Co. | fapan [ 7,200 (—) | #237 | 5.6x94 | 1975 |

fatwan Cement Cor- | Taiwan [ 2,000 (=) | #132 |  4.0x50 | 1075 |

Miitou Cement oo | Japan 4,000 (=) | #137 4.7x74 | 1976 |

*National*Cement Co y ' Conversion from 1,066

| USA.[2000 (=) | #32 | 412x97.6 ‘ 1976 | .

Regland Works ‘ ‘ ’ t/d dry long kiln

*Cement Norte¥Pacasm-

“Coment Norietbacasm | pery [2,00 (—) | s | 41x5n.9 | 1076 |

Chichibu Cement Co., | Conversion from 1, 800

Chichibu No. 2 Works? J Japan J 4,800 () ’ 4232 i 5.5x83 , 1976 t/d wet long Kiln

**Taiwan Cement Corp. : :

o atwan_Cemer | Taiwan 1,600 () | 4120 |  3.8x55 | 107 |

* Supplied by Fuller Company U.S. A.

** Supplied by Taiwan Cement Engineering Companv.
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=
i&’ ‘electrostatic:
- & precipitator for dryer

AP

e {
. EP-ES tvpe .
limestone electrostatic
precipitator for milh
sitica . = :'."' B
o .waste gas
I iron . etack
e S stack
electronic ;
analyzeticompurer EP-ES type
electrostatic vent ]

precipitator g bk

vent ajr

reheater
P stack

blowet

" | homogenizing 3 SF-preheater

e —— o
rotary kiln

0 >

weighing feeder L——J Qé - clinker silo
cooling air fan BT Equipments supplied
by IHI
raw material and clinker

(Note)
: —+— gas and air

<z2.8-1> Flow sheet of SF production line

<E-1> - SF Fkf&2] H#s
Capacity ; 160 t/h (wet Base)
Moisture 15% —8%
Clay dryer (1 set) Size 6.0m x40 m (length)
Revolutions L.5rpm
Drive 200 KW
Model Vertical mill (Loesche LM'32)
- Capacity 190 t/h (wet base)
Raw mill* (3 sets) Fineness 88 ¢ residue 8%
Drive - 1,500 KW
Exhauster 5,300 m*/min x 1, 500 mmAq x 2,000 KW
Homogenizihgsilo I_f‘uller—overﬂow type
~ Homogenizing and storage* Capacity ;’500 m’ o (Fiilier C-250 X
R . . . otary compressor- (Fuller C- type x 2,
(2-sets in series) Comp;essor ! C-175 type x 1)
- Storage silo 3,000t
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Model

Pneumatic conveyor

Ki « Capacity 150 t/h
iln feed*(4 sets) Pump Kinyon pump (Fuller F-K10” type)
Compressor Rotary compressor (Fuller C-300 type)
. Model Electrostatic precipitator
Precipitator for clay Capacity 10, 000 m®/min

dryer* (1 set)

Gas temperature
Outlet dust load

120°C
30 mg/Nm?*

Precipitator for raw
mill (1 set)

Model

Capacity

Gas temperature
Outlet dust load

Electrostatic precipitator (EP-ES type)
17,000 m*/min

100°C

30 mg/Nm?

SF-preheater (1 set)

Type

Flash furnace
Tower
Burner

Preheater blower (2 units) |

IHI-SF system #237 type

7.4m¢, 280m?x2

24 m (breadth) x 17 m (length) % 68. 6 m (height)
9t/h (max.) x 2

9,700 m*/min x 770 mmAq x 2, 100 KW

Size 5.5 m¢ x 100 m (length)
Gradient 4%
Rotary kiln (1 set) Number of support 4
Revolutions 0.7~3.5 rpm
Drive 400 KW D.C.x2
Burner 14t/h (max.)
Model Three-stage combi-grate
Effective area 166 m?
Grate speed 25~5 stroke/min
Clinker cooler (1 set) Drive 37 KWx1.56 KW x2
Number of cooling air 10
chambers .
Number of cooling air 7

fans

Precollector for vent air
(2 sets)

Model

Capacity
Gas temperature
Outlet dust load

Multiclone +EP-ES type eléctrostatic
precipitator

8, 000 m®/min x 2
250°C
30 mg/Nm?

* Equipments not supplied by IHI, but provided by Chichibu Cement Co., Ltd.
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wet process long Kiln
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f 2.10 2o %L 0.0201 819} M7k = A A Y24 %S SF 7189 FRANBAER
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oF 40%° Q87 2t FlA Eld obF
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3) SF 7|22| 325} AM MH|

SF-preheater
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.'I':'E,’
..‘;"..,0’:/ \ Ist stage
) 7 Agg“i cyclone
I 20 suage
. ¥ Q‘_!I cyclone
ﬂﬂ'Sh furnacc ! ,/ 3rd stage
- _ "'.‘L!/’ﬂ" -, -4th stage
rising duct ¥; “l cyclone
fixed narrow - . l\sﬁ' ; E L 'aw meal
passage (orifice} “F ‘iﬂ@ ~
secondary air duct . ST ALY preumatic
S5 -”}"!l transport
y o
. . rotary | ’ <
EP-ES type kiln burner Y kil l i
electrostatic precipitator Kiln firing N chamber
- multiclone 1ood == 0
g J s *-5 ) ;
== e C\tnctmg port |rl!' P - “preheater
3 TS 7 % “% kiln drive  Kila back end | blower
| '//’ / " p'xrtmon ’J unit housing
,,f/ u\ N ) kiln support
M |l||, “\ B sﬂ&:‘ ‘ unit
= ﬂ‘ N\‘”' T ."' LS \m\&c" conler throat
. 2 Fy T rer-grate coolet  cooling ajy
= N\hu srate chaiber
veat air fan . clinker

=1 —§> “Arrangement of SF clinker burning equipment
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Bl AR 25 54 BER

Foll FEA ]

Broll A2 5 o] glet
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AR

g ES =tA|
HERIMB B o 2 EP 9 olA £
vrx) HpEe addez 2AI}ESE K
ojo} & 29A = ¥ EP-

ES #E#HE 99 BREEHE 98 BEL
z  Hz AR Zgo] AE Hol Ik
ZA}EF T 3 BEER
AAE e} ik
= BT 4 7184 AREYEE 19734 127 HEHE o]F FYE
A7 A7 A A 4 o KEe] =& k7ol wE @AM AR
E RIBEERTE o ole A2 WA 228 EES b’é

4 oA Slo] HE 7,000~7,500 £ A4 44

gas(%)

olRA BWka Mz SEEEE 0mg/ < o]FIA AAR 19754F ALHEHE 7,700
Nm?® wwt-& FA54A ok o HEHA L o ~8,000t/d el Fk A AAE oM olH
<F-2> Operating conditions under 8,000 t/d.

SF-preheater ‘ value ' ' rotary kiln l value } clinker cooler | value
Exhaust gas volume 1.43 | Waste gas temperature 1,030 | Vent air volume ©1.18
(Nm®/kg-clinker) “C) (Nm?/kg-clinker)

‘Waste gas temperature 340 | O, content in waste gas 1.5 | Vent air temperature 248

O (%) , ) '

O, content in waste 4.0 | Heat consumption of kiln 284 | Dust load of vent air 30
(kcall/kg-clinker) (g/Nm?) :

Dust load of waste gas 66 | Ratio to total heat 38 | Cooling air volume 2.01

(wet base) (g/Nm?®) consumption (%) (Nmé/kg-clinker)

Heat consumption of flash 461 | Primary air volume 0.029 | Clinker inlet temperature | 1,375

furnace (kcal/kg-clinker) (Nm®/kg-clinker) , 0

Ratio to total heat 62 | Secondary air 1,115* | Clinker outlet temperature 110

consumption (%) temperature (°C) 0

Primaary air volume 0. 047 | Sintering zone, 1,340 | Grate speed (stroke/min) 13.6

(Nm?®/kg-clinker) temperature (°C) Pressure under 1st cooling | Approx.

Secondary airo 780 | Kiln revolutions (rpm) 3.1 | air chamber (mmAgq) 600

tcemperamre o , | Kin drive power (W) 460 | Clinker bed at Ist cooling | 800

inati e :

calcination percentage 8 | Volumetric throughput | 4.01% | 47 chamber(mm) - .
(effective) (t/dm?®) Specific throughput per 48.2

Pneumatic conveying air-| 0.030 grate area (t/dm?)

for raw meal

(Nm®/kg-clinker)

% Calculated value
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<FE-3> Heat balance

heat input heat oufput
item h??{tcaql%gtsty r(a;: ? item hzliga‘%}l lr?;%ty r(a ;;;)
clinker clinker
Heat of fuel combustion 745.0 97.0 f Theoretical heat for clinker 420.9 54.8
Sensible heat of fuel 3.1 0.4 | burning ;
Sensible heat of raw meal 12.2 1.6 i\;ﬁmgg;g&rgeat of raw 4.7 0.6
§§n51b)e heat of primary 7.5 1.0 Heat loss due to preheater 166. 5 21.6
waste gas
Heat loss due to cooler vent 85.0 11.1
Sensible heat of clinker 17.9 2.3
1 Heat loss due to waste gas dust 7.2 ; 0.9
Heat losses due to radiation 66. 6 8.7
and ‘convection
total | 767.8 | 100.0 ][ total | 7678 [100.0

I
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