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abstract
Grereieen +% 2 Frankenberger ¢ ZHwe #E T Rolv}. preheater o F& Aleewienn 2
Gorrenenne BH+E 984 calcining degree, thermal efficiency @ calorific efficiency & o]t &
I &3tz 92n 1kg9 dust circulation &2 30kcal/kgecli®] & £TFZrnn. @
preienenns ST 2l 45 ooz EZNAI = FAE o 5 oﬂ:;‘ha}.;_ A Th, weerrerianaans &

I. M o

rotory kiln &) o2 7}#] e 9] preheater of
A ZAE wmsty] 93 A3 Eigge] A4
oy A I 22 BEE Atz ok

¢ : calcining degree (Entsauerungsgrad)

7 : thermal efficiency (thermischen Wir-
kungsgrad)

¢ calorific efficiency (kalorischen Giite-
grad)

Vogel # Schwerdtfeger = kiln inlet raw
meal 8] sample o)A &3¢ ¢+ kiln froude
mumber 8] ¥<r0]) A preheater o] Ao 3
o] ez olobrlstn gk BFE 374A) &
{BfEE kiln 2 systems] Zad 2o dAq
input quantity 8 ZFojxt}.

t}&-o) calcining degree e ¢ dust <3 37
< thermal eff. % 8 preheater o] input =74
Atelol-#AA A e dFstg .

II. calcining degree (¢)

1. SryrfEol 2J8t e 2 AHM
kiln inlet raw meal € sampling #7353 0.3
~0.55 A}o]9] calcining degree(e) & & <=

Qt}. e preheater ¢ raw meal Fo] ZE)
el CO; ol Mgk kiln 4 27 Fof 9+ raw
meal & CO, ®]o]t},
4 s

H:% ........................ @D

q7A = calcining degree o]z mi, =
kg-clinker & raw meal =9 CO, A gkolt}, []
= preheater A8, [”]& preheater & (kiln
inlet) &) #HH NE g ik,

BHEES A%E A9 <z2g-1>¢) king
mass flow diagram-& el gt} preheater
%9 raw meal & sampling 43#7ste] =H4F gas
Fmeo, T FRHUEA ALT F 93 1kg9
clinker #:pE-2 $8t raw meal 9 9F(raw meal
o clinker9] 5t.R.)& F& < 9]

M0, =10-R-CO;' (g/kg-cli) - ©)

AaZF mox & F— sample o) 4] ig. loss (GI)
£ HEdezs Qo

m'ox=10-R(100—GI') (g/kg-cli) - ®

gas 7} kiln 9] dust & preheater = &3
2k GrkE 98] S HlA 4wk wlox ol e
& kiln inlet raw meal $9] 227k 22 ', ©
SR EE

m/lcoz _ COZI/
mox  100—GI’
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<z3-1> Mengenstrombild von Brenngut
und Gas in einem Zementdrehofen -
langs Ofenachse und Vorwirmer

@Al @4 AL m'eo, = 9 kiln
inlet raw meal %9 Btal7l ko
_ €0,”-10-R- (100—GI)

m”COz— 100=G7" (g/kg'di)
................................................ @
@4 ©4¢ OAl AAH Weber 7} A
AlgE o2 Ale] =t

121 CO/AN-G
'=1— COy (100 —=GP7) """ ®

kiln inlet raw meal o] 5o gl <=
%ol Fusgors @4 Fo €O, &= &4
ig.loss(GI") 2 A& 5 9ot ig. loss(Gl) =
CO/ & AXNT ¢+ dnt. AFsdd ¢’ 7 A=
71 ®£el et kiln waste gas o] 3§l pre-
heater 2 Eo] 9+ ¢)v] calcining 5 dust =
preheater ©}x] 9} stage e A] raw meal & &3
Hol thA kiln o2 = Eo} &}, kila inlet of| A
raw meal 8] FAHIZA @A 72 F3E
Bl of

m,'co, COz"

AT =T @
A7 A m”, & dust F(g/kg-cli) o] o}
. O 6E ®AL DY Hddd W
8tel kiln inlet o] 4] raw meal & A& cal-
cining degree(et’) & 4& 4 9o}

m”“ CO? .. ®
10-R-CO,’(100—GT")

=]
i
2

et/I:eII —_

A A9 calcining degree(C.D 2 <3 & app-
arent C. D¢’ B2t} &4 Zo £33 dust & m',,
" g5l A 4o] 7}H58tek. Weber &= suspension
preheater o] A1 <F 7% & by-pass A|# dust %E;
SAE vk ot o] ¥ ofF FA" Az
3 o] o] DJr.:— At

Engel ] %] & u}9} o] Kkiln inlet &) gas &-
A5 AAY CDE AATE & Yot e
o = A4 $He A% 2A |

V.D.Z9 kiln 24 RzAoa Az gl
€ e ol da Adez 9429 =ady
WAt ®at gas#F Voo, £ AL M
preheater §1 79 gas & Orsatz Sifez T8
o Sl B aF (COY) Ve T 2 +
At

@, ®A7 A sk

Voog= (Va,+ ch+ Veo+ Vso,) COY
00—-CO,

(Nm?3/kg-cli)
Aol odte] AFH Veo.rolA @A oz A
AE Vo, & wi™ kiln inlet raw meal ©] kile

ez 2y o L& BANLFL T ok
O A% #4821 4489 C.DE
— Veon—=Veog+Veory . ... .
‘ ell_ Vcozm‘ @

Veo,.m2 input raw meal 9] w4l gas g
(Nm?®/kg-cli) o] o}.

@A ez A= 479 preheater o] =F

<FE-1> cyclone preheater { kiln 2] C.D

gasfr#re] | raw meal 43 kiln specific

kiln g C.D | #7) 9J3 C.D capacity

@4 | ®4) {t/m*-D)
WMK 0. 368 0.297 1.70
SSH 0. 267 0. 329 1.54
WWT 0. 226 0.332 1.90
WGR 0.379 0. 340 1.69
WMR 0. 183 0. 350 1.31
AKT 0. 390 0.378 | 1.63
NHN 0. 001 0. 386 1.92
NHN 0. 000 0.387 1.88
WAN 0.278 0. 423 1.81
WMR 0. 328 0.425 1.82
WES 0. 400 0. 446 1.90
WGE 0. 439 0.522 2.28
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C.DE <ZFE-1>9 vetio] raw meal EA o
2 A4g C.DS Hlad F UA=F 3.

ol gas FHiel M E AAR/ACDE A
AT F 92 B3t et gas oo R
HET e dg Axs)rs| wFo apparent C.D
1} kiln specific capacity & A% AL ¢
o ol .

2. CD e2} 2 2{2] Z7

Zementindustrie Forschungsinstitut o A heay
balance & =43} o]w raw meal 9 sample
o 9% C.DE AR exoe BAET
A=t

oo g3= C.D =

@ heating up speed

@ kiln atmosphere

@ tEB—tHpERIel composition

@ raw meal & Eox 2 ole FAdAO H
A= et

of G AF FAel AFL ok FAAA
gkt

<a28-2>% 371 raw meal o =3} 5.8°C/
min ¢] heating up 8 £A43% curveolth.
©] heating up speed & 1.400°C/min 8] Fx=
AZ+=" 2= 9)i= preheater kiln 9] cyclone oA
AA FAD F Qe A AZZAAY SEolH

27.6% CQO, 4.8% CO, 2.0% O, 2 65.6%
N,9 d= gas7t AF 2722 FFH] (20°C
7z z35) ¢x = sample 1gr9 ol
A =745 A, C.DE heating up speed o] 4
gk-g uk o1} raw meal & %7} 43 455
o o gke o}F A}, heating up speed &
5.844 2.9°C/min 2 Zo]9 calcining & ¢]¥]
<k 980°ColA F8H n(<28-2>q4+=1,02°
C 9o dbeted) 800°C o449 C.D = <=28-2>
of 93t 0.16)4 0.125 4] o] &},

gas %9 CO, &30 £ €4 C.D= 4%
). kiln inlet o)A calcining & A X
2gd wxz gt} siukstw] preheater & raw
meal ©] gas ¢ % 20sec 7t A F37] = Eol o

raw meal v]# =] &%=} 700°C H-¥ 900°C
Abole] g oA Gaussian bell §9] curve 2 3
+ 800°C ex 2 Exdcd HF+ CD=0.127}
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‘<28 -2> Calcining degree as function
of temperature

g, B 72 ugRe] C.D = A4d Fo
A curve <aH-2>4 & 4 Yk raw
meal &} AAARl C.DE kiln inlet 800°C B}
e 2004 0108 01474 4& = 3
o}.
3. preheater heat balance 0f] 2|8 C.D e 2| AH{At

preheater 2] {93 299 & 0(zero)o|rh.

1kg 9 clinker & 7] &34
Vet ta—1"g—=1" 4+ @t an — s
+1" ) —AC — AP Ho—q,=0 oo o)

@A A index g =4 gas ] enthalpy i &,
index st ZA] dust &, index m 24 material -2
22t vhed Qe

Tym 2 dust & EE= raw meal$] enthalpy
oleb. 4i°,& raw meal 3 HF$-3 enthalpy,
4 o & raw meal 3 o] freiwl FEol A%
27| enthalpy ¢] 3 ¢, & preheater Hlof &
3l JRKRERC] T}

dust enthalpy & £83] 317 4o}, o gzt
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kiln inlet o)A dust 9] o, v]9 9 gas ¢ raw
meal 2% Az A dojzlw}. kiln inlet o4 &%
7} 23384 waste gas 2%+ 15°C A<5dA
kiln inlet o] 42} raw meal temp 7} 20°C A=
Frell whet 500 g/kgecli 9 dust 22 <=ulgbc}.
raw meal o] enthalpy ¢} &% &+& v w3
2% raw meal 9] enthalpy 271225 ¢ o
A A A AA 2 Jebd 4 9o
kiln inlet o 4 9] raw meal 9] dske
4i,=0. 45¢",—0. 361/, — 28
(Keal/KgeCli) =+eeerveeeennenennnn @
fr& W9 :700°C<”,<900°C
259 9FE B ued 4°, 2 CDY F
o & 9hS ex wtet DebA ol calcining
= %%l $F energy 7} 4¢3t 34
= (421-0. 21t”,,,)e”,(kca]/kg ocli)---@®
@*ﬁ‘d/ﬂraw meal T2 d44 EA9Y wg
95 z3H= Y}
gas enthalpy & waste gas 9] #-$ —0°C 7]
T 2% fe, A8 939 ¢, D excess air //,=
—l3= ZAHQ A4 AL 02 el
7¢={(0.416+0. 361",) q,,-1072+0. 144}
X1"g—6 (keal/Kgecli) «weoereeeren @
@ A& fuel oil A4 93 9% gas 250°C
<t"g<500°C Atolo] A& dggdtas =
# 5 9o}
preheater A 19 9= gas enthalpy = CD =
o 23 et
7e=1{(0.492+0.48/" )q,, 107
+0.168(1—¢) } ¢, — (52+10077)

£

i‘li*

rl

%X, 1074—18 (kcal/kg-cli) ---®
FE 99 1 900°C<#<1,200°C
@ B4 QA 993t C.DE ALT
-
¢ =(q.,{(0.492+0. 487" ) t's— (0. 416

+0. 361" ) t"g— (52+1000" ) })
+ {1,000 (0. 168¢'¢—0. 21", + 421) }
+ (0. 168¢/,—0. 1444+ 0. 36¢',,
—0.45¢",,+16—q,,— 4i° 10)
+(0.168¢'¢—0. 21¢",+421) -+ ®
<E-2> ®@Aeg A3 C.D A5 et
WAt

. FlzxEE CD2} AXE CDOH 2|5t
x8 dust Be| F=
AAAe C.D9 Ao zE 53 dust 3 m”,,

4 F dot @AL m's 2 E3 {2Y-2>
e’ AFAQ Fe 5 +
o},

<{z2¥8-3>-& raw meal 3} clinker ®] 1.55,
CO, 33.5%, ig. loss 3.48% 9] &4 raw meal
o H3 A AFE Jeby Ao},

&% (g/kg-cli)2 kiln inlet raw meal 9] ig.
loss GI” o W3k #A 2 vhebi} Ql}. parameter
2 4449 C.DE 4 L5

kiln inlet raw meal 9] ig. loss 9} A A Aql
C.D7} o= A= ko] whe} kiln 7 prehea-
ter A}O]«] dust =82 50% %8 75%71% W3l
2 £ 9k ol 943 calcining 5] dust 2] A
—?—% 2wl g}, EE dust & CO, gas & -3}
a
3]

& dE

30 1o, nfu

ol <zF-3>eAxcet ¥ Be CO, gas
FeFg vrebd )
old dust F m*,(CO,gasE o 37} CO,
2 ig loss(Gl) & @ = 1= dusto]n Z7
Z B8 A4E 5 Yo
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2 o AN\
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Glihverlust GI” in %
<z2g-3> Dust circulation as function of ig. loss
GI” at Kkiln inlet raw meal,
Parameter: actual calcining degree, et
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@ A NA e} 7ol 100-GI" o = i
ig. loss & {3t dust & m*, &9 FAS
& 4= 9lo] GI'=CO, = ;3T 4 g},

100—GI” _ Gr

m' st. _ m* Gl
W T 100 (100-Gl,) 100

r_?L
>
i
S

7%"(:02 +

’ -——— (g/kg-cli)---@®

ig. loss 7} 9= dust M”sf:a: <{z¥-3>ce
ZHE & 4 9. oW dust o) 500g/kg-cli
g o)lE A F2 FAolH o] & 80g/m® 9
dust load & ¢ v] g},

V. 4T (four stage) cyclone preheater
HESE LSt $31EE 62 1

multistage cyclone preheater oA &= gas 2
raw meal o] inlet ¥ outlet 5 Apojo] w &
8 AA I 97 W Eol capacity flow ratio x 9
dAD EAo] Folxlch. capacity flow ratio x
Eeg 9 AP 5 AAAG.

M Atg .....................
Mg Cog dt,

A4 of ulz} enthalpy HelE m-C, 3/ A A
o] &3}7] & 3}E=v] o] capacity flow ratio =
9 HEAda) ghgdE myy Aoth

di,+ A7, +q,
4,

(kcal/kg Cli) -wereevereen @
dust 32 A -$-o] wlel capacity ﬁow ratio
o 32 4= ot
{2H-4> & raw meal 8] TF A4 ¢
enthalpy o] @& gas 2 raw meald] &%
3 AR & el Zleg gas® 4 gas &%
d= 24T + Ut

raw meal enthalpy ¢} A}4 HEL& calcining
11-S-o) 9] &) raw meal 8] enthalpy Z7}7F 7}
TEE gt
in o] HP3t] Y= = gas L= v} stage
29 ol 5% 9nigd.

capacity flow ratio x &= 7} stage o] FolA ¢}
}. waste gas &% 179 raw meal?] 2%

x=

My Com=

i B ok

m

Vo2 ¢8A geoiA 1
A 1stage 79 gas &5
9 tn Al4te] M8t
raw meal temp £, (total die,
gas temp ¢’y B} Erf.
fml—t" —Atgm ( C) ..................... @
@ 9+ 7ol "3t
tgl"lwg:xl(t”g—dl‘gm_t,m) ¢C) @
@ A2 teyF b, o F o} staged) gas &%
9 meal 25 % A4 4 o
A A4 B9 exE AL F o ca-
pacity flow ratio ¢ & ¢l+ preheater &7

capacity flow ratio =
ter 3 1stage &+

ol A 9] )& waste

9] raw meald 2% ¢/, % waste gas &%,
kiln inlet meal £5 & F+3 <+ gt}

7} stage & }rbE gas oF raw meal Abojd
L5 A Aty & 7 stage o] A AF FL3

(' e—t,— Atgn) A+ 21+ 202,
Fxxaxs) + 1, CC) oo )

capacity flow ratio Il () e+& 7b513] &17]
9g3ted TK3& =4t

kiln inlet meal 57} o9 +;—¢, 3 ca-
pacity flow ratio & # #|v] preheater 8] & A
% B4 N L5 A dig, o st AA
He—t, 9 capaéity flow ratio & ¥-¥] preheater
qTF 25 /e 7F A A=

Vo= (t"g—t n— At g,) (X K3+ x1%225%,)

+t,m+Atgm (°C) ..................... @
73] 8] 9dte TK4E =99
= (gt M) e 4£,(°C) B

preheater & -\7537}6}7] 9] dted thermal eff. #
9} calorific eff. ¢ 7} =92}, calorific eff. ¢
= raw meald 7153 Az 2x Wil Mg
Aex W3l w2 A=t

tll ___t/

¢ t/ t' .............................. @
@ A %9 kiln inlet raw meald &% ¢/, &

@Aez A8

SK3 (1 _Alew N ...
$=SgRa\l" —gt’m) @

Atgn/ (H's—1) & ZM HEell (32 0.06) ¢ =
Z¥2AH o2 capacity flow ratio o] ¢ 3}e] 24 5
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a kiln 91 size 1} kiln inlet BRoA] Sof o
+ fresh air gkef] 2] 9t}

pE dtgnol &3te] 4 HAG F4oz Hx
<2@-4>e)4 YK39 ke 2.5655, K4+
3.1449 o] x}.
10007
900 i \/ 4
8«) L ,/ 1 —
’\\/ ¥
o T00 = -
TE \.\// /
£ N
: > L
& 400 ———+ i [
g 8yn
300 AT |
. | N
Stufe 1| Stufe 2 || Stufe 3[stute 4]
"7%?@ % =07 720, 7664 x,=1. 5429
100 T t T +
A4 | L]

100 T, 200 7300
Brenngut-Enthalpie¢ in kcallkg Klinker

<z2¥-4> Temperature change of gas and
raw meal in preheater about
enthalpy of raw meal
{ZE-A> AL 2ol Al & 0%EH AF
Hz(@F 34 7172 gas9 27 o=
cyclone stage 9 raw meal 8] 2% Alo]o] =
Z7F ¢l kiln inlet meal temp & <=2®-4>
11194 768°C Aol A 784°C, waste gas temp
= 350°C =14l 336°C o] r}. thermal eff. = pre-

heater A-+9 gas enthalpy o] =3 raw meal -

9] enthalpy W3] 24 raw mealo] 7}xlz &
o] 2 enthalpy = A<l =t}
i m"C =)
77‘ z'/g - m/g'clpg't,g @
@He @A ¢V, 1,5 AYed 1= 49
42 e

17=x”¢(1 - l;m) ........................ ®

%" = 4stage & preheater 9] overall capacity
flow ratio o] =}. “capacity flow ratio, calorific
efficiency 2 thermal efficiency = ¢ 5 A,
WAde 2 kiln inlet of 4 9] fresh air ¢4 A

Eo] wgE Folr] wWEo] calorific eff. @
thermal eff. 24 o= preheater 8} A%& o
23 & 9t}

<E-2> & HERREAE verd Aolth d=
Ly, HE£AddLe W3lsle kiln inlet gas &
TE FE kiln WelAel Age o3t 950°C
AEZ A% .

raw meal o] 93k YK 33 XK4 9 zh-& Hiitte
9 data B gas9 Hld 2 AR <z2g-4>
9 i—t FAHo] &dte] T3t A}

<{FE-2>0) 93 calorific eff. = A7 gt
ol e} FAsh el AAW Fragch
¢ 7+ A<%3ld kiln inlet raw meal L%7} Zof
A& Aol oz waste gas 2E7} FolxA
thermal eff. = vjwiz] o},

d 2B F)vs d4skdd C. DA F
7F8t ¢ = ZH43r}. capacity flow ratio XK 3
F IKAE AR 58 272
det depc. 9 «2%9 39 T A48
W XK33 xy, % x:sE LAA Hx C.DA
A4== 4stage capacity flow ratio x, & A4

He] @49 2R TK4E ALEr)

X1, X Xz Xy 0l

<F-2> 4 stage preheater 2| ¢ 2} ¢
(A,=1.25, #,=950°C, ¢,=50°C
4i° go=4kcal/kg-cli)
g £ R ¥
kc/kgeciy | 740 860 740 860
B “f‘( 4 ¢ | 4 4| 14 14
”)
XK 3 2.75913 2. 43734} 2. 88450 2. 53572
YK 4 3.27240) 2.80519) 3.45887| 2.94737
calorific eff. ¢ | 0.84315; 0. 86890} 0. 83394 0. 86033
kiln inlet raw . ;
meal &% 7, (°C) 809 832 800 824
waste gas 2%
ioto)| 3 371‘ 3100 355
kiln inlet gas
enthalpy ', 505 564! 504 562
(kcal/kgscli)
waste gas ’
ey | 167 209 155 200
thermal
ciency | © 663’ 0.615 0.657 0.612
calcining [
g L (5%) 6. 4) 74 68 81

<FE-2>9] thermal eff. () = @ A o2 A
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3 ol Fojx ZAA JE HBES thermal
eff. o] 7] = &}, =7 o] AL reheater 7z} stage
A ex HFol Bohe AL JHEAY HE
o

d £EFH ’:’é‘ﬁ o] Frkstd o] E4ql
thermal eff. &= Z+4 = o},

preheater ?—5_3 H 757 QA= AAAA
thermal eff. 7} J}s3)oF 3 AAA oz A

2 of=. gvstd @AEH @ANAY AF
Oﬂ A 3.3} capacity flow ratio 9 ) X q =AF
T g A7 wEeld. <z#@-4>d ek vhe}
7ro] gas 9} raw meal 25 FAHoZ e}
7] W Eol et

<FE-2> @Az A4gg CDs FoA
Atk 27L& 753 caleining 9 X9 Bo]
o ket 4 ) capacity flow ratiod] C.D
7t 23 o] gl7) W o] ot

PEESIEEE!

24 g & EJ
2E7F Folof gt

kiln inlet raw meal 9] &% ¢/, = 2% x5}
capacity flow ratio 2 @ 4] 4 45}01 Al AL 7E
ot @ Ao 3 gas £E 9 A B
EETES

% calcining & &}, @

o] O(zero)o] =&l"] gas

V. dust circulation 2] A&}

1. kiln oMo & Fct
kine A Agd = @ Q&
9 gas 9 raw meald A L3 HF(t—t,)9
gol o,
Q=+ F- (tg—1,) -orrererrererearannns 3
a: 4 Ag "4 Fol 9g convection heat

. transfer coefficient o] t}.

+ raw meal 8] enthalpy i, & Kkiln inlet o
A9 enthalpy 7/, 288 kiln outlet o] 4 2] en-
thalpy ¢/, 5H5F €8 Fo. g A2 4 Q=
kinol e 99 &4 3¢ 244 2o @
A clinker 8| AAFE B3 b DY
=r.

Q= (1 y— 1 g4 @) ++overeeerenmeneenes D
30, G)A e zHE

7} Aot
gas 8} raw meal & 3 7F L= A= HEE A
&3t

B (3 et 0 B il et O N
(te=tn) = Lt e—t") =1t e—1,) ®
o] 1;]_
ojw FolAl kilnol golA 49 A I

2o BHE 0 #E T 5 Qod LT A

F2 gt weba] gas 9 raw meal 9] 2% =
te—tu 7t F70 @AY $EE FAHA 9
W 24 o ¢, 9 kiln outlet o] A 9] raw meal ¢
enthalpy ¢/, 7} 9 A 3}cbe kiln inlet of 4 9] raw
meal enthalpy ¢, 7} Z&3stA =k = =HEol
kiln inlet o] A1 8] gas €% ", & A ¥ EHA
Ak, d3dd = dx v gas V, 2 kiln
inlet raw meal 2% ¢, 3 <47 6D Ao &3t
A 4ke) ke,

g=— (0. 92t',,+40. 62m.,— 548. 6)

+1.18, =123 (CC)rerrrrrnmmnnenes &
A2 Hegas9 A AL 1kge clinker 44l
293 A8 22FY FFo|vh 48 £RFL
kiln ¢ heat balance Z3¥ F3 47} It
2. kiln inlet iAo 2F &2 A2 HE 222
clinker 1kg o] 3} rotary kiln 9] heat input
£ &4 2
@® 989 A49 (Hu
@ Ao B3 3719 enthalpy (7))
® kiln inlet o} 41 2] raw meal & enthalpy
)
@ Kiln inlet raw meal Z9] dust enthalpy
(75
heat output & oh-&# 2ot
@ kiln outlet A9 A£AE9 enthalpy
@)
@ kiln inlet &} ¢4 ¥k gas enthalpy (/")
B®. 98 B3 93§ kiln inlete CO,
enthalpy (i¢4)
@ Kkiln inlet gas %¢| dust enthalpy (i”.)
® kiln &) 94 €4 4 (¢.)



919] heat input ¥ output 25¥ balance ¥

A 959 A& ¢ T
Hu=1",— 0 ~1 41" e+ ics+1" 0¥ qu—11
(Keal/Kgecli) «-veeveeeeommmmeemennnes ®

o)},

kiln inlet o] 9] £x = A4 9 graphic me-
thod of] 2]3le] A AA=+}. graphic method
E <2 #-5>9 ze] inlet chamber of 42 gas
% raw meal ¥ 25§ A3 AL F = F
=)o 9lt}. parameter 24| = preheater o] A 2]
dust =38 m, o]}, kiln inlet o] A 9] gas &}
raw meal ¥ &% A f,—f, = t,0 vk B A
ol gele] HE e AT FeAG R4
m/aF2HFE 78 ¢ 9or J{28-5>44
= 7% 5 i

a2bA m/eFo 499 el dshe] para-
meter m ol 93t raw meald & 9 &
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