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1. Kiln

(= 1) 4 B ube}l 7ro] Polysiusiite)
specific out put ¢ AA 71FE2| &= .

1.8~21t/m®-24h, N-S+P Kiln
3~4t/nf-24h 24 prepol ki-
$ Mz 3.5t/mP -24hel  H Fko
417t/m? . 24h 7R 7}e3F Ao =
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{3.¥4—2) Gas velocity in Dopol kilns
without precalcining



Comparition of kiln characteris tics data

{FE-1>
o specification modified .
description unit 1,500 t/d 3,200 t/d 2,000t/d 3,800 t/d remark
plant plant plant plant
type ¥ & S.P N.S.P S.P N.S.P
: . 4.4 ¢ 4.8¢/50 4.4 ¢ 4.8 $/5.0
dimmension m X70m|x60/80.5m | X 70 m | X 60/89.5m
Polysius data
L/D ratio 15.9 12.5 15.9 12.5 dopol prepol
14 ~17 12~16
\ Polysius data
. /
spedficoutput | _'s , p 1.75 3.5 2.32 4.17 dopol prepol
1.8~2.1 3~4
Polysius data
ty
2 - 24h 122 210 163 250 dopol prepol
130 150 ~ 200
power kwh spec 125 800 - 800
regirement cal 125 667 167 792 -
variable speed
motor power kwh 170 650 X 2 170 650 X 2
specific volumed
for power P/ kw 8.515 2.023 8.515 2.023
kiln slope % 3 3.5 3 3.5
corresponding ;
load % 12 11 12 11
kiln rotation R-P M 2.0 3.2 2.0 3.2
effective cross :
sectional area n? 10.8 13.5 10.8 13.5
; ; dopol (. 5m/sec
circumferenti- :
al speed m/sec 0. 461 0. 804 0. 461 0.804 prepol (.83 m /sec
K main burner 60 %
thermal toad | 100/ 14 15.9 183 |19.6/181 | 7%
oilld 4/ AAetEL
heat kcal / _ _
corsumption kg.cli 820 795 798 822/761 oill A 4&/AAdEL
specific gas flow
rate
dopol:1.20~1.25
anm? [ kg cli.
theoretical prepol : 1.0 '
gas velocity | m/sec 13.7 18.8 18.3 22.4 o/ kgcli.
in Kkiln Polysius 44} 7] 3]
S.P: 6~ 16m/sec
prepol
AS: 12m/sec
AT :18~21m/sec
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kiln wj@mmix g AAbere d44 S-P 9
A9 130 t/me 24h, N-S-P29 A% 150 ~
200t/m2. 24 hol} 3800t/d 2 NF4Al+& 250
t/m?.24ho 2 Z7} 3 # o}yl kiln W29
WiE g4 Hz= 188 mfsec o4 22.4 m/sec
(AA71Ex AT: 18~ 21 m/sec)z Skl o
g} kiln ol Ao} gas o 18719 AE HR
< A3k ¥ obdeh,

Thermal load 4] 15 9x10°K]J/h-m? il
4 oil 44 19.6 x 10° KJ/h . m? xzle} &
44 18.1 x 108Kj/hem? 2 &Frlslmz ()&
1.2 % kiln o] thermal load 183 x 108 K]
hem2z4 9utzq] S-Pkilne| #¢ %3}
7t Ads] Eob) kiln W Hell4 o dass &

~

A A Fa GEINE AF4AA —r7] $1 80 4
prepol burner o] oil HE wgE3 %‘,
A F= Aol E}‘%OPE)EP

kiln driving power & %H‘Pﬂii kiln >}

E49 7FRstelESL coating Ex ring

=792 kwh = 800 kwh
24 B4 AAAe H§ 36%F gatsid
800 x 1.36 = 1,088 kwh of ¢}

Spez. thermische Sinterzonenbelastung
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{1¥-3) Specific thermal load of Dopol

kilns without Precalcining

Spez, thermische Sinterzonenbelastung
(k1/m2 . h)

trouble & A 7HEt2d H3HE Zokstd o 25

8l3d o ¥ theoretical power requirement X

o} 30 ~40 %2 AFE Fatsted HdAse A

o] kiln AZRMES] F-#lolth a1 2 AT
Polysius & AA 71E3le] 9st4 cooleret 1| = x r

kilno] #ul = kiln2 7% specific powere r - - ——AS

2 kwh/t-cli. ©|®} =} planetary cooler® 7}&

—eli . 17 = =
kiln® A%+ 5S5kwh/t-cli. o) 22 power re .~ o o - Purchects
quirement (to/24h)

3,800 t/d {1%Y—4> Specific thermal load for AS
5 kWh/t-—Cli-X———-—-24 h/d and AT kilns
(%-2> Preheater cyclone dimension & capacity
dimension cyclone .
diameter ca;;a(nty
a b ¢ d H h L | A2/Ar | (Dm) 7D
t
S agiy-l 0.896 0. 113)37 0. %)28 0. ]5350 1. g]g 0. 515;12 _ 118 5. 490 3,351
stage 9 0.442 { 0.239 | 0.116 | Q.550 | 1.404 | 0.455 _
o, Rl el el el el s 118 | 7.750 3,04
stage 3 0.59 | 0.337 | 0.128 { 0.550 | 1.579 [ 0.642 | 0.572
oy, D D D D b b | p | 118 | 5490 4,092
stagecy 4 [ o408 0. 2538 0096 [ . 5}20 zagz |0 738 0. %Jo Lo | 220 2 753
Average 4,043




a8} BfE 4% % main drive motor po-
wers 650 X 2=1300 kwz4 3800 t/d 4

A E FHET S 2a geta waE

2. Preheater

1) Preheater cyclone dimension &

capacity

(F—2 yoll4 BE u¥ie} 7H0] cyclone
F 8o 4043 t/;d 24 HEE 3800 £% 4
Abgbeta & e shA ARor Yot w7 1skc.
yclone &3Fo] 3351 t/d 24 2 Seko] =%
H2€ o F o
a2t vortex chamber® ¥lE3d 3w, 4
cyclone 9| §eo| FH3F7| = Fol kiln &
RS 3800 t/d & Fobgel wel 71alH
preheater W gas th dust load® w74
27t 9% Aoz o o w3t o4
1% kiln 3 ¥ vortex chamber® cyclone
o2 AZHu el 3t cyclone meal chu-
tes 2t} gas ductd HAHESE AHZs=
o2 % o} preheater Akl A=A
AAgk AL opd Aoz Az}

A=}

fr o &

iﬁh

N

rlo »

A gh

2) Mz HES) & gas duct HRESD

B agel gas e dagdl4q Tod HF
2] s}kl gas velocity 2 ool »| 945 pla-
nt Aabedl AH KA gas velocity & &
Astdeh. 2 RER A EA 3200 t/d A
kiln AR 42} gas velocity7} 18 8 m/sec
of Hdf 3800 t/d & AxA]+ 22 4m/sec B
%715kl planetary coolerdl 4+ 3.1 m/

{ 2¥—5)> diagram of preheater

sec ol 4] 3.68m/sec & S/t%] whel dam
gho) Az el csha Hskslzet G 4R
=

£3] 15t cyclone A(point 6)9 ¥FiEo)
#Hit oz 18 2m/sec®l} operation co-
nditionel A= o] el dust Freo g W
o] F450] gas velocity7b 29.8 m/
secg Zytsld uwlzl 1wk cyclone o 49 du-
st collection efficiency+ 43| #3512 A
o2 ol A" B ofuzl pressure drop°l 57t
o g HEMe 2 kiln wast gas® wWE g
ZH4AA Fe 2ele] =y o Foll dust A
BilkS ik o =o] mpeslojop & Folo.

x Yulx o 2 gas stream _E neck point
ol kiln inlet throat ®l419 gas velocity ¢

CE-3> L/A ratio of gas duct
prepol Kiln dopol kiln

A 4 A =
stage T gas duct 15.89 1t 2.337 5487 nf 1263
stage T gas duct 6.07 X 2 o 1.691 2.659 X2 mf 2.956 X 2
stage 1 gas duct 12.57_nf 0.583 3.767 nof 2.693
stage v 8as duct 58X2m? 1.622 2.573 nof 3.707
Total Height 70 m T0m

—R2_—



Gas velocity of preheater

(k-4

point gas duct gas velocity dopol
No. dimension cross sec. hrea M EA 3,20084 ] M=% 3,800%y kiln

1 1,840/ 1,950 ¢ 2.82 X9 3.1m/sec 3.68 m/sec -

2 —_ —_ — — —

3 4.4 ¢ 15. 2 18.8 22.4 18.3

4 3.43 ¢ 9.24 20.4 24.2 21.4

5 3.75 X 3.9 15. 89 15.7 18.6 23.9

6 1.85 x 3.27 6.05 x 2 15.3 18.2 23.3

(1.85x20) (29.8)

7 2.18 ¢ 6.07 X 2 16.4 18.3 21.2

8 1.85 x 3.27 6.05 x 2 14.8 17.6 21.9

9 4.0 ¢ 12.57 14.4 17.1 21.8

10 1.85 x 3,27 6.05 x 2 12.4 14.7 19.6

1 2.73 ¢ 5.85 X 2 13.2 15.7 30.5

12 1.25 X 1,704 2.13x 2 15.6 18.5 23.3
13 1.50 ¢ 1.77x 4 19.3 22.9 18.5

14 3.0 7.07 19.3 22.9 19.5

44 7|%=x]% 20 m/secol} 3800 t/dz A
4] 20.4my/sec o A 242m/secE Z5} 3kl w}

3. Firing system

2h inlet throat 449 dust circulation
o] Z7k2 qlsf o] 2ol coating trouble ©}
o 455

3) Hi&RIfE Preheater Wit

375(°

1) Primary air &}
@D Assumption

clinker production: 3800 t/day

796 kcal jkg-cli.

(performance test )

: 9600 kcal /kg-oil.
(polysius A} 4}-z#)

heat consumption :

fuel low calorie

@ Calculation

fuel 492 (Mk)
Mk
_ 3800 t/dx1,000 kg/ t x 796 kcal /kg~cli
24h/d x9600 kcal /. kg_oil
= 13128 kg/h
main burner oil W2 60:40 0% 743}
™

(a) 2L M foel 2
main burner (Fm) : 7877 kg/h
(8854 ¢/h at 130C )
prepol burner (Fp): 5251 kg/h
(5901 £/h at 130°C)



Pressure loss of preheater

{&£-5>
z A 1% z Ea t/d
point No. 7Y Z (3500t4) 7H + (3800t/d)
resistance coffi pressure loss resistance coffi pressure loss
from 1 to 2 1. 7403 20 mmWG 2.2153 30 mmWG
from 2 to 5 0. 0723 35 mm VG 0.0791 45 mmWG
from 5 to @ 0. 0507 15 mm WG 0. 0434 15 mmWG
from @ to 8 0. 2976 86 mmWG 0. 3259 110 mm WG
from 8 to 9 0. 4688 120 mm WG 0.3322 100 mmWG
from 9 to 11 0. 2296 45 mmWG 0. 3246 75 mmWG
from1l to 14 0. 6828 2656 mm WG 0. 6223/0.5459 285/ (250) mmWG
Totel 585 mmWG 660/ (625) mmWG
X ( ) abe] sx}+= diaphram A7 %< pressure loss 9.
AP AP Q: g, AP:E#E
Ke — =~ ok, chudao] ¢ ’
AT el 43) V: gas velocity

(D main burner

theoritical combution air volume (Ath)

Ath =108 he + 2.0
) _'SXI,OOO .

_ 9,600
0.85 % ——1,000

+ 2.0 =10.16 n?/ kg_oil

F7ldlE 10 ek 5

Aact = 1.1 x10.16 nm?/ kg_oil

= 11.18 nm?®/ kg_oil

combution air volume (L)

L=Aact xFm=1118 nmf/kg_oil x
7877 kg-oil/h =88,065 nm?/h
a2 = 8 primary air volume (P,)

PA=L x0.1=88065x 0.1

=8807 nm?/h = 8800 nm?/h

@

prepol burner

Comparision of primary air volume on kiln & prepol

(&—6
specification theoretical measuring
description - - -
main prepol main prepol main prepol
burner burner burner burner burner burner
fuel normal [10,000kg/h | 4,000 kg/h ~ -
output 6,000/8400
max 12000 kg/h kg /h — -
2,200 x 2 8,800 nif/h | 5800 nmé/h 1,870
1 ? ’ ’ - !
fan normal [11,800 nmh nad/h | (7930) (5,290) nf/hx 2
capacity 2200 x 4 1,870
max 14,100 né/ h nmd/h - - 13,000 nmé/h nné/h x 2
combution air 88,0000/ h | 58,700 no/h
1 mi/h ’ ’
volume 41,000 nrry (793000 |(52900)
primary air factor 0.1 0.1 0.1 0.1
steady operation 7,877 kg/h | 5251 kg/h
fuel output 6.6 t/h 4.4 t/h (7,091) (4,728)
fuel output factor 0.6 0.4 0.6 0.4
A a2 A oil A 44| : 796 kcal [ kg-cli % () ate] E=AbE

coal & 4 4] :

78 ¢] t ~cli

coal shale & £ 4]




specific air volume
Aact = 11.18 nm?®/ kg-oil
combution air volume ’
L=Aact x Fp=11 18 x 5251
= 58706 nm?/h
. primary air volume
P. =L X 0.1=58706 x 0.1=5870nm?/h

(b) Coal ZA Al (coal shale 49% ZQA|)

coal shale Z ozt

Q= -2800 t/d x 1 63
24
=10.32 t-coal/h

coal shale o 2|3} calorie (H)
H=10320 kg- coal/h x

1,100 kcal/ kg- coal

11,352,000 kcal/h

= 1,182, 5kg-oil /h

=1235.6¢4/h (Sg: 0.957 at 15C)

x (. 04

I

a2 =g coal shale T4 og r|o et
basis 796 kcal/ kg-oil)
1,235.6 ¢/ h
85.75¢/ tclix 158, 3 t_dli/h * 100
=01%
o) A5 = o0il consumption &

85.75¢4/ t-clix (1-0.091)
=77.954/t-cli= 784/ t-cli.
coal shale £48J4] fuel 4833k (Mg)

_ 3,800 x 78 X 0. 957

60:40 22
main burner (Fm): 7091 kg-oil/h
(7970 ¢4/h at 130°C)
prepol burner (Fp) : 4728 kg-oil/h
(5314 4/h at 130°C)
(D main burner
specific air volume :
Aact = 11. 18 nm®/ kg-oil
combution air volume :
L= AactxFm
=1118 x 7,091
=79,277nm* /h = 79300 nm®/h
primary air .volume :
Pr=01xL
=0.1 x 79300 nm®/h
=7930 nm*/h
@ prepol burner
combution air volume (I,)
L=AactxFp=11 18 X 4728
=52859 nm®/h
=52900 nm’ /h
primary air volume (P,)
Pa=01XL
= 0.1 x 52900 = 5290 nm®/h

® & B

L A4 Al k3t (&k—6)>9 data &
T v burnerd £z coal shale?

Aol Foyshxul oil 2o

o [‘}Oll

49 A% 2

M 24 < prepol burner 21fH #AE 2 FEol ¥
=11,819 kg-oil/ h Zx5luz prepol burnero} oil HE 40 % 7t
main burner : prepol burner 2| oil 2. 2 A AA Fr| e 4 burners 3 fH o
i . .| hot gas produce
L fuel tank booster pump : : H.P pump J { rurbo burner
| S
f g e .
( e e e e I S SR : ;
’ | b | main prepol |
I | [ ! burner| | burner )
! ’L —————— SRR [ SO S I T {
| ! ' !
L L S SRR SURN
(2% —~7)> Fuel tramster circuit diagram



Specification of fuel transter pump

(-1
description booster pump H.P pump
capacity 16 m8 /h 13.2 th
power 7.5 kw 40 kw
pressure 3 bar 40 kg [c?
type of pump gear pump screw pump

4 EASEAY oil tipe Mzst Brtbulsiu

¥53] coal shale 244 prepol burner 2
primary air volume -2 4,400 nm3/h 24 &
2fo] MZ g xju}l X4 operation condition o)
A ek 37l dlgl primary air ratios %
4 8 %ol Etstma (2400 5 100 = g 3%)a
4ubSA; ME%S of7]4] 7(1)2] gozlel A7

ket

of

2) Fuel supply pump 0| BB RBRFH

-~ T3 (EH—-Tre4 ¥E uvie} 7
of H-P pumpe §72 132 t/he=z4 co-
al shale Z 44| total fuel 4 g eko]
11.819 t/h o 7 ko] ZHatxjul oil A4
Al 13,128 t/h o)m g piping o] 2Jg head
gl friction loss & zbo} & = H-P pump2)
e Aol A ol =
rol Lol fHEEELE o)A 4 FEE 43 7F 3
oejel 4 o

stz 2 remote cont-

3) Blast tube of main burner

(1) calculation
@ fuel 222 (Mg)

3.800 t/d x 1000 kg/ t x 796 kecal /kg-ch

Mk=- :
24h/ day x 9,600 kcal/ kg- oil

X 1.2=15754 kg/h
({8 burner design factor 1.2)
(b) main burner 2| fuel 258}
ol &A & total oil o 70 % M
15754 kg/h x 0.1 =11,028 kg/h
=11,000 kg/h
© A227)8 (Aact)
@ o4 Zseg Ath=0 85 x
= 10.16 nm?/ kg- oil

9,600

1000 +0. 2

Tl A 5 10%er 74
od4F7| % Aact= 1.1 x 10.16 nm?/ kg-oil
x 11000 kg- 0oil/h =122936 nm*/h
(d) Primary air volume
primary air ratio : 10 %
primary air volume
Py = 0.1 x122936 nm®/h =12294 nm®/h
primary air temperature 40°C o|l®m 2
LT =12294 nm?/h Xﬂ%%—@—
=14095 nm® /h
=~14,100 m*/h
(®© blast tube dimension
H' =K ;;2 ....................................... @
where
k A ety Aol ofgh A kA
r o F7uE (1293 X
g : 9 8m/sec?
H : head loss (mmWG)
ORE Helste
VZJ?I X 0.24 X4 323 h
=K’ x024%/323h
N-F-Ke] ojshdd axial K’ : 053
rodial K’ : 0.83
:axial flow: radial flow = 40 : 60

_— st 3
773 +x K&/

o8 dAs5lo) 9geoewmg primary air flow &
e 2o E5A717] HE a7sE flow
rate & 73}

axial flow: 1200 mmWG
rodial flow: 1200 mmWG

Vaxial =0.53 x 0,24 x4/ 323 x 1,200

= 79, 2 m/sec
Vradial = (, 83 x 0. 24 x4 323 X1,200
=124 m/sec



S, 0, I, 3, 0, 0, 0, N, S, A, N, o, o, N, o, 3, 0, o, 0, 0, 0, 2,

)

3

o

| zursixt slasAl
MHsixt 2Emet |
% {
i R R B R R R R R
olmz eFHE wRHL

A axial = 14'198_ . o §6§0104=198. 45 an?

A radial =400 X 06210 159 57 e

a#oz blast tube Ak b 2
radial flow :

(6+15)(r1—74)x~12

w{rf—74%}~ 9

=18952
r;=115mm
axial flow: = {r?~— (114.6 +4)%}
=19845
r,= 143 mm
{F—8yd4 B ule}l o] specification
olvt A4k Aabrb W xto]st glomz 3800t
JdZ Ao} &= blast tube-5 MNF: & KEA

%2l ot
4) burner orifice tip 2 MX
® O0il M4

Aol gHAlE total oil®] 70 %eln I o
13128 kg/h x 0. 7=9190 kg-oil /h

i=02 /I 1 gmm

@ Coal shale 4% EZAA|

17,819 kg- oil /h x 0.7 = 8273 kg- oil /h

8273
d=0.2 /—/— =7 4mm
J 36
Blagt tube dimemsion
(k-8
description spec;if(i)ia— calculated
axial flow diameter 288 ¢ 286 ¢
radial flow diameter 233 ¢ 230 ¢

i A4 A3 main burnere) orifice
tip o oil A 49 Ho

e BEki] S-Pz A3 T ASsh 9
o=z aw oil e Fre] ejulstel 7.8 mm
7t A gshe] el A2 o}

4 kiln IDF & E/P IDF B
1) kiln IDF2| 8%

(calculation )

PWth = Q (m?/sec) XAP; x g xDyg
y X 10
(095090 )5 715 x 9,81 x 1.02

80 x 10

= 1,490 kw
AP; =(660—120) X 1.325
= 715 mmWG
(B08)
polysius &t 7|2l 9slH  kiln ex-
haust fan power consumptione] 9 3 kwh
Jt-cli. olm g
3,800 t /day

oah ¢ 9-3kwhyt-cli. 21473 kwh/h

2) E/P ID-Fo 8%

(calculation)
maximum through output 3800 t/d
_ 3800 x1,000

24

preheater exhaust fan gas volume :

213, 10,330 — 660
273 +370 10,330

= 237,500 nm?/ h

specific gas volume :

237,500
158333

icooling water quantity (Q)
preheater exhaust gas temp 370°C
E/P ADO 150°C

_ (0.357 x 370 ~ 0.340 X 150)%237,500
655. 8 — 5

= 158,333 kg-cli/h

600, 000 m*/h x

= 1. 50 nm®/kg-cli

temperature

Q



Comparision of

kiln I «+D.F capacity

(&—-9>
Z i z 3 t/d
description A £ A d — = - F (3800 1/ ) remark
3,200 t/d specification theoretical
. 550,000 n? / h 603,100 P / h 600,000 nt® /h basis ‘
fan capacity - L
221,300 01 /h 238,700 ar? / h 237,500 nné / b 1. 5nm? / kg- cli
static pressure — 600 mm WG — 700 mm WG ~ 660 mmWG
K/L total pressure 645 mm WG - -
. temperature 366°C 370°C 370°C
. power N
C requirement 1240 kw 1490 kw 1,400 kw
F: motor rating 1,450 kw 1,700 kw -
fanR -P-M 1,190 1,190 -
fan impeller _
diameter (mm) 2350 2585
E/P IDF power
nm?/h

= 29,592 kg- water /h

= 29,592 ton- water /h

= 36,800 nm?/h
direct operation <]

237500 +36,800=274,300 Nm?/h

combined operation X] E/P gas volume

237 500 + (329, 000— 200, 000 )
= 366, 500 nm®/h
= 503, 300 m*/h

E /P IDF pressure

B 503, 3002
P = 150 % (50500

E/P gas volume

) = 187 mmWG

503,300
pw, _ C36000 <187 _ pw,
PW, (43?6%%0> <100 348
PW, = 485 kw
3’ B

(H—9>3 (E—10)NA HE wieh 2]
o]24 s+ kiln I-D-Fo| &z of
600,000 m%/h x 1,490 kwo] 1} Polysiusel] 4 ¥
&5 I1-D-F g2 603 100m*/h x 1,490 kw
24 o497 o™ E/P I-D-F o4 ol g4
503, 300 m/h x 485 kw o} A=} Polysius ZF
505,000 m¥h x 490 kw 24 §#o] F

B 0
i g

Comparision of E/P IDF capacity

(F—10
ES z 3 t/d
description il A A= F (3800 Y - ) remark
3200 t/d specification theoretical
fan capacit 450, 000 # /h 505,000 12 /h 503,300 n? /h
paery 329, 000 n? /h 368,000 n? /h 366,500 not /h
static pressure | — 150 mmWG - 190 mm WG — 187 mmWG
E/P total pressure 180 mm WG - - _
| temperat ure 95°C 95°C 95 °C
. power
D requirement 348 kw 490 kw 485 kw
i*‘ motor rating 400 kw 560 kw -
fan R-P-M 880 890 -
fan impeller -
diameter (mm) 1870 2.050

—59—



Specification of dosing equipment

(R-11 5
description specification remark

intermediate hopper capacity . . 0 m#

outlet dimension 200 ¢

capacity 240 t/h scale 270 t/h
schenck weigher regubting range 1 to 10

weighing precision 1%

output 2 nf / min

pressure 0.3 bar

blower speed 2J00R-P-M
roots blower ]

power requirment 6.6 kw

motor power 9kw—1800R+P-M

fludization air ratio 0.5 /t- raw mix

glet st

of 4] FE A2 ofubdal HA4 E/
P [-D-Fo g2
L4~ 15w Axely
368,000 nm?/h
237,500 nm®/h
olrtz R/M
assef 4 7] o5l

He
Jm ob

F{Um

o

=
=
w)
Loy
oo
o
do
2

prepol kiln.&
= 155w 2A 4etsl 2 A2
exhaust gas x]g]~} touble p-
Aol opulsb 4 7bs e,

5. Doging equipment

1) Schenck weigher

schenck weighing feeder &= &%l 240 t
-R-M/h = AAE Aol FaAEe ojul et
o] guarantee test 7|zb% Polysius member
ol ola| 270 t/h = scale up 3o = g 3800

t-clifd S fgEe] wasleler o4
55}

3 3,800 t/d = F44]  fludization air
volume &

2mé/min x 60 min/h
270 t/h

24 Al 7 5Alal
2z} Esto g fludization air & Z712 2

= (). 44m%/t- raw mix

0.5 mé/ t- raw mixo] =]

Specification of pneumatic elevator

(kR—-120
description specification actual

vessel dimension 1,600 ¢ x 7,500
lifting height 70 m
tubing dimension ¢ NW 550 (559 ¢ X 7)
nozzle dimension 285 ¢
reduction ratio 27 %

air  lift
out put 270 t/h
density of raw mix 0.8
pressure 0.5 kg/c?
necessary air output 19620 nf/ h
air velocity in nozzle 86 m/sec 57 m/sec
out put 6540 P /h x 3
pressure 0.5 kg/cn?

roots - blower requirment power 109 kw x 1,140 R-P- M

150 kw %1800 R-P-M

motor power




Specification of planetary cooler

CHR-13D
Yescription Sl()g';loféc?;l‘;’;‘ c?:la’cg%loatte/%) remark
dimension 2.2¢x24/24.9m
L/D ratio
quantity, of cooling tube )
total volume ' ioiuyz ; us
specific output for cooler volume | 3,756 t-cli/mf-d 4,460 t-clijnf-d 9 5~35 m/sec
gas velocity 3.1 m/sec 3. 68 m/sec ’
cooling water flow 200 0/ hx 2
topping up water flow 133 n?/h

sl 2702 hopper& F4lol ALgsh Hpald)
W Eiol| wiel intermediator hopper 9| 9§ ol
27 2% BE 200 6 8o S/ A e 2
= shoel welet shaleh

2) Pneumatic elevator

aeropol &} oluld el A ruleo) o &tH r-
eduction ratio 25 ~ 33 %, nozzle o] 49} air
velocity 7} 88 m/sec & AA|dl= 7 3800 t-
cijday g $A4] (FZ—12) 4 He  wpst
7+e] reduction ratio 7} 27 % nozzle air v-
elocity 7} 86 m/sec Z 4] pneumatic elevator
o) g FRoleer A4t

Wi U e 2z o4 A9E B %
o] roots blower & 2 &0 sHESAE Y8
o} F£o] sbEslvhs AHolth. (nozzle air ve-

locity 57 m/sec o}z|q})

N

6. Planetary cooler

3,800 t/d 2 -4k planetary cooler Py
ol ¢ cooling air velocityz} 3.1 m/sec o
Al 3.68 mysec ® ZFrpstm 2  clinker 2} co-
oling air fge} w3k aAs Mstsd # of
Yet clinker o BEE Az 5 270
2 R8s F] el cooler tk3] HA Y
2] #ghol 3,756 t-clijmd-d o 4 4,460 t-cli
/md.d g Frpse]ok ahet

web4] cooling HRE SHst F7] Hd
planetary cooler Rifel| A3 AlAFT H

e Ao W74e Swa combution a-
it & gadlA FE KR 24 G B ol

2} f— combution air & Fx|&{#H F7| Sl

A= kiln 1-D-F ¢ capacity 7} 4o o=z

FrtElofof sl EA I A2l
aele® pump & §FE 9

=
op

A4 whol ol &F AA AN ST R
R ohet grol aokg £ vk

@ kiln capacityl= max 3800 t/d7}=| 4
EEL. AEeskvt specific output =+ thermal
load 58 zhet & = 3800 t/d& AEHo
g Aabstrl = vh4 Felo]w Polysius of 44|
2 & Fahoby 3650 ~3750 t/d Hx= g4
Atgste e 2ok

(@ preheater 9]‘ HF |22 4043t/d 2
A sk 1gt cyclone Ar19] dust f4re
=2 {3} dust collection efficiency 2] ZJ—S]QE}
pressure drop o 7 (3§}l kiln waste gas 9
W2 A A T BRE 2YsteR aut-
omatic poking system-2 A =xjs}e] dust A F
+ WA A F Aol ubEA st

® kiln firing system primary air &
2o FRglxnt oil A 44| 13,128 kg /h(oil

—61—



Prepol kiln 7=
(F— 14>

£ 3800t/d) 7ISEHE

description

data remark

Prepol preheater
o exhaust gas
o wast gas temperature
- O, content in
wast gas
3 stage gas duct
o .dust load wast gas (wet base )
o 'specific heat consumption of prepol burner
o ratio to total heat consumption
o prepol primary air volume
o decarbonation ratio

» pneumatic conveying air for raw meal

1. 30 an? jkg- cli
380°¢

4%
1%
68.6 g/ nm’
290. 4 keal [kg-cli
40% '
0. 0112 nu? j kg- cli
88 %
0.103 nd jkg-cli

31.4 ¢-oil ft-cli

Rotary kiln

« clinker production 3,726 t;d

o specific heat consumption 436 keal [kg- cli 47.0 ¢-oil/ t-chi
o ratio of total heat cons, 60 %

o primary air volume 0. 0820 nn? /kg- cli
- kiln revolution 3.2R-P-M

o volumetic specific out put 4.1t/mP-d
Planetary cooler

o clinker inlet temperature 1.130°C

o clinker outlet temperature 140°C

o volumetic specific output 4.37t-climd. d
o cooling water flow 134t/ h

consumption 796 kcal/kg-cli )7} S 7=n=
#xe H-P pump &%l 13 200kg/h o=
A 2 Beo] Ao Al =kt

@ Dblast tubeo] &zko 3800t /d AAL
Aol & WrhE fEBie] gloziel ol 4=

® kiln 1-D-F&} E/P [-D'F &% 9
) 3800 t/d Ak Fdatelet Azsle

® schenck weigher o] fgko] w©x A4
2 240 t/hel4 270 t/how el &kl
Z5}9e) we} W)F nopper & 2 W &
HstEst di AFT =7 E 200 ¢4
212 ~225 ¢ 2 Z74|7A F= Aol ubwrAlst
c}.

@ pneumatic elevator &} 23¥e ttx P-
Zol] 4 3800 t/d 4§ AR4]el
TEY Aoz v,

olysius

235 Aoz #ol

® planetary cooling efficiency £ ;75—7}
LA F7 HaA Aesl P ;}45;; ok
T RSl Wago REZ Y F= A
o @a Aoz uw support roller metal

cooling f§ Wz4% 34+ ¥EFEE 3ol
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A4 #Hi 3800 E7hx] AAbetde™ A=
of gul AHokg 3l coal shale 4% HE=5
dae) Eskd 4835k dn kiln & <Py s}
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= S S8 3700 ~3750 % HEE A
stm ok BE sbEFQl 3% kino %
ge (F— 14) 9} 2o dede



