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Definitions of terms relating to calculating and measuring methods

of heat balance for building material kilns
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B reference

P BOE 5 B R IE R R SRR A NS SR B AR,

R

K%Z system

T RERIINR.

e complete combustion

R Pl RE 2R AL BmRE.
A incomplete combustion
RE P RASTRE 2T E RS,

MR A 52 LPR¥  mechanical incomplete combustion

MRERREREFTE S TR TR,
SPEN-TT PYT
L2 AL BRE%  chemical incomplete combustion

BRI S &8 — B AL 2 TR S R s

CRE I T T
Z ik, atomization |
T EERERREN BREREFA LR,
ZiLArE  atomizing medium ‘
SRR S B RERABH ]
&l i - Z LRl
PBt 7% material balance
HUE RN Z N RRTFRER,

P25 amount of theoretical air for combustion
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BREFHAFEREFER . RERENTHEIBNESRER,

3.9 LEBFEFTHEHE amount of actual air for combustion

AR B (REFDMRREN, TRFEEHZEH.

3.10 HEigHX{E amount of theoretical burned gas; amount of theoretical flue gas
RSB ZEZRH#TEER RN SR,

3.11 R  heat of formation |
EEREYEREMBBREAERT , 3 E BRE 8T FORHP AL R & 8 5 8 00 5T a9 il m (3R
BEOMBENRE HESTEZMERTX.

6] S i8]« A R R

3.12 HE{i## unit heat consumption
B A REBA AR (R T T HENRE,

3.13 #r#EME  standard coal
D) BB H29. 27X 10° kI /kg(7 000 kealy/kg) B B & #R 54

3.14 FRr#EMEE  standard coal consumption
RHBEMABRH RS (BREBO T ERNTERE.

3.15 3EYiE#E  raw coal consumption
PR BB (R m) ERHERNEE.

.16 EFH&FH waste heat utilization of kiln
KEFRHELHWARTUEEA AR,

3.17 TR EHE drying cycle
P 61 B IR iR TR 0T, 7 TR & HE BRI BT ]

3.18 JKFHFEBA  firing cycle
)R AR B e Bt R P AT E AT E]

Al Sl AR R ‘

3.19 #HMI %k thermal loss; heat loss
EERZEMEARE D, KGR BT
@] SR - 4 R

3.20 #REEH  heat of combustion
HRASH AR B B 1 B2 B %

.21 FHHHM effective heat
A LZER . DT L BRIHE,

3.22 #EFE (n) heatefficiency
HEEANKRBEERBHER.

BABEZLX (DR (DITHE.

_ Y

= s = 100 , (1)
ﬁ , U n = (J —_ Q_SS.)X 100 : ".“ SUE AR FSS EEE BAE ARE PR S -i-.c-- -.-_( 2 )

- os
e, — W E, % |
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3.2

Qﬁﬁﬁ%ﬂﬂrkja
3 BEEME (3) combustion efficiency
R EBBIBAZEMRODRIESBNERRHHE.

MR EZEXGHTHE:
e = @ ; @ %< 100 R R PR G- B
EQCFH ﬂgmﬁﬁ,’:f[%s%;
Q— BB R A L KI; |
Q—— AR EMBEHRM K kI,

3.24 —K=ZES primary air

BUEMRANFSMRRENERETFIEATHERHYEI—REX.
. BERHELANES;

b. SERBBRESHMESTZES;

B RS (MM R RENE SRR ZER;

d.  BIEBRARLEE, AP TREANZER.

e

3.25 T“WKZEXK secondary air

ATHEBEZ2RRTHERFTRHIZER.

.26 ZABWAZTHE false air

B ERELTFRERSH  ARERZELRANESE.

27 R ERERBL air coefficient

R R, TS BS5HRZERBZHE.
§ EH &M E dust content in stack gas
BUABRESYNSALE.UBTIAHRRESPITLERTHER.

.29 MIJfE3EK heat balance table

REREBEIVASEXHY FEHEAR.

3.30 M heat balance diagram

4.2

HAERRARSHE.
KRIEBFZEATEHARE

B % rotary kiln

mARB R R B R, K R R E G, U —F R R 7 5 v A A L Bk
b RN SR, 5 — E R PR 5% A Py B KRR, B 8 3k IR S SRR A
B LA AR B R AR RS B R (RMEAR SO AN B RESEBA M
P A B 9 T 160 2 3k, i R R R IR B IR O ) B AR ), N3kt BTUR e A PR 0L . oy T A
%R E AR B R RE L T8 .

s, FRE.AEFPETER ABRPE.BERAS(CHAFTAR BRAFRAB) ZHES
SMBE E B TUABE) | -

b ETFRE P ET MBI HRE

Ce BET AEEASANEERENRERNS MERTLZ. AELIENE.

HHIFIH  dimension of kiln shell

TR WEMR:
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4.3

4. 4

4.5

4.6

4.7

D X L seate bue sasses st ee cevemnsarcsesneaeen( 4 )

F D—"Eﬁﬁﬁﬁﬁﬁé‘lﬁﬁ,ﬁﬁﬁﬁﬁKHN MIHEEHEBRR S, ,m;
L—HFEARAREAKEGFZHRANNEEE, HEFHBA N L) m,

NN ERHELERRA N SN2.6,2.2,2. 44 m, EK B3 n, BRY.
$2.6/2.2/2. 44 mX 36 m

EHEANZERE (V) inside volume of kiln shell
EREHNERERXGHHE:

V = —D% W .L sovers oot ton sen sarrerresrer it senatecrner{ 5 )

AP V—HREERERE,m;

YEFNEKERTEARN, , Nt EHEEATE . R HEH.
EREBERNER (Vi) effective inside volume of kiln shell
EFEERATREXGCITH.

-
Vs = D% X Lys L LLE L R T TR P TP YT TPR VPRI G 3

4
AP Ve— BREERRAR, M
Ds— BEHER,.IEREHZEHARL, m;
Le— FREE . NEFREARENKEGFZHLINWERE HEEHHA NI,
%EHEWW%T%FEﬁﬁﬁﬁﬁET WAt ARSENER, REBRHEM,
EREERAHNFERTHE  (Sys) effective inside surface of kiln sheil
ERAERNEIRE(DOHE:

Sye = 1 X Dys X Lys ( 7
AF: Se— HEFBEFHAARDTH,m’;

LEFENRERERSRAAN, MANHERERNFRARER, RAEREM,
XA MAKS (m.) moisture of raw meal:
?bﬁ’ﬂﬁ‘:%ﬂﬁﬁl‘ﬂ‘]ﬁﬁ*ﬁi%ﬂﬂﬁ*ﬁﬁ%%ﬁq’mﬂ(ﬁ

TAREPHER (n) theoretical dry raw meal consumption

BEREETREN, £ 1 RN HTIHEEN TEENK, E?ﬁﬂﬂ’]%%ﬁuﬁﬁﬂ%ﬁﬁﬁ
REBA B TESEREERERGHH.

100 — m, X A

Me = 100.....L! "-(8)

RA. ma—— TN R ke /s,

m,—— BT L BB R S R & ke /ke
Atw%ﬂﬁ'ﬁ&%ﬁ' y % $
L-_’"_' iﬂﬁ%ﬂr % .
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4. 8

TEMEREFER (ny) dry raw meal consumption
E1 kg BB EREAN TEENR.
HFEREFHAEEFRR . W TENIREEREA(DIHTH.

00 — L
mp=mm+:‘TFh><10 al

o 100 — L,

AF: mey— THEMEREREE kg/ke;
[F X (8);

ma—— K KK R ke/kg;

Mu—— B/DETRBI =’ kg /h;

Le— KM KKBIRER, 155

L— EBEBEXE, %,
A BEEFREFERE  (my) raw meal consumption
FE kg BB ERERCSEDHE KO ERE,

EREREHEBRERXAOTE.:
100
M = M X 160 —
AF: m— R LFREER ke/ke;
Titgs B =X (9);
Mo [ld. 65,

Ea Pt HEE KK (mp) dust emitout from the kiln or preheater system
EERRMASRE OHHESTHHNHLE.

AERKE (my,) dust feeded back into kiln system

HERAFRBHEHO K, SHEE ERATRRIRS.

KB KIKE (mn) amount of flying loss of dust
KEBWETMHEESHAKRTH KKE,

R ERYE  (m.) combustible components in raw meal

RARTAO MAEFIRYBENIEN MFEFAERPYTRES.

B AEZHER (Vi) air volume carrying by raw meal

KA TG EERN  HENFEABTRENZSE.

LHHBEHEIKE (m.) dust content emitting from stack of cooler
EEARAVERHRERNZSFHIONL K,
HEMNEZZMERMSTEE (V.) hot gas volume from kiln system for coal mill
WERGEAE S EREERTFRRENTSRSGER, |

e (9)

crevreans (10)

ANEFRKRKEBRBEIESBER (Q ) heat consumption for dehydration and decarbonation for

dust feeded back into kiln system _

M ¥25 B4R & coal used in rotary kiln system

Xt E R BT & AR T A5 B BN B BT B By R A A
WXL EZB false air coefficient
WMARGHZSBSERZNEZLH.

5 KIEVLHAFEHRE

- 5.1

7% shaft kiln
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HRBERRBRELNE LR EE R @&, B KPR, 8 & LR o, b hosim, 5
AED, LERAER NG ATHEMN . §E T HETEHNERAN RN TEB AL SR
HIFGEN RS MERAAHRNREEORAET RBEREREMEA . M EHEEED &
FTHEAARFRRBRERX G BRI EAHOREANETERFL. BT RENRULBENAFH . A2
R Bl L W AL R AL LA

B A cement shaft kiln; ordinary shaft kiln

— A THEB AR A TN EEEV L E.

1.2 H#ALLE  mechanized cement shaft kiin

. 2

- 10

- 1

.12

13

— RIS NANSEZEYH VR . FEHREKE OB T OINESN R ENTKFA
BEGSEFHEHRERXFRER IR EX EX B . EEALE/LH,
SLEWIYN O inversed cone inlet of shaft kiln
AEEALBERT KB X EES LB, EUEERN,
YERYAEREB AR production of shaft kiln for unit cross section
ERFRSERDNDOHNERR SRR REZL.
IHBAUAREB™E production of shaft kiln for unit volume
EMFRSEFRARZE . CENEREREELEWIN O LOZANE FHEESER ARRH
ErEENER,
H4% % common meal
A SRR B & P RO B B g A
T4 B consumption of drying raw meal
B 71 kg R R B R R B TR AR |
MNENE M average velocity in cross section of shaft kiln
BRNTERNNO THENTSHE LXK T RE, BENEBRER U ERRS,
HEERYEAE amount of leaked out air for discharging tube
EHESRKSY composition of combustion gas at the upper in surface of shaft kiln

TENRARBENINENEERSENR.
"HAR  black meal
BBEANFTEARBLBABHBOSNKEAEN,
HE 4K semi-black meal?’

BEERESERERY —TONEH AN ERFLEEN,
. DEEFRERBTHNAGE,
ABEH B internal fuel amount of raw meal

SEN—EANBHBNERENRNBENTOHRR,

)\Eﬁﬁ | external fuel amount of raw meal

PR R R MR MR
Bl S - S

Bk T Al B R R

. 1

¥ Z tunnel kiln

MR E SRS A RS BRI R R R R AR R B — A 2

FH B VUG B —WEETHEREMA>S . OAERAZIHRA TRENRER . REE .
BAESH KEREE AAREE, R ABSRENBRM TN F -ARRET . BERER.
LRERET BHEEERTASH . FEABARX BERX AT S HERARES K HE
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PEHZH - BEE . DGEE gﬁﬁ%ﬁﬁ ﬁxﬁug?%ﬂ% 1] B, B E A 4R LB 2 E A B
HE .

6.2 HBE down draft kiln
'Fuﬁiﬁt’&?ﬁ%ﬁl%%lﬁlﬁiﬁgﬁhaﬁfﬁﬁﬁﬁﬁﬁlﬂﬁfﬂﬁﬁ%uﬁﬁ%\ﬁ’ﬁit%\I%Iﬁ*—ﬁ.
RERSHRZ. |

6-3 KA LLIH inspection pit |
REESHETHNE . ARERAEERZ A,

6.4 FMH preheating zone
REZTEEARMDBETRN B, - RELEKDHETE TR EE — T REA =M (5
KB X B |

| B.S lﬁ}ﬁ% firing zone; burning zone
EETELEH N ES B TEBRESEREYXE,

-6 K HIH cooling zone
MR A E R KB B E Eﬁmﬁ?’JnnE%E‘qﬁ%ﬁF’\%‘HE&%ﬁE

6.7 EE kiln car
EAEELEABRYENRE BEBER . E8 M AWE . DEERAR.

6.8 [ sagger
A K R RSN ERE A,

6.9 Mtk deck
CATR K SRR R E R E LR R LR SH R R,

68.10 A% air curtain
MREEET M XA 2 ESH, O AEET R TS 2%,

6.-11 HEHFEXH direct cooling
BESEREIATREHH R E,

6-12 RIS H indirect cooling
HESBARE ETREEEEFEESHSH S8 k.

B.13 ZEE¥® X _cooling gas in the kiln outlet”

 RERRMARASANNES AT — SRS EEERATFREERE.

6. 14 EAMEERL difference of temperature in cross section of kiln
ERAE—REEN L. T X AFEENBEFER,

- 615 HFEIEMEEFIE]  kiln car time schedule!

RER TR A EE EEA TP R atE .

8.16 HAENZEHKERE structural water content in body
REREE TYEARP KGO EAM EREEEI BN ESRER.

6. 17 A ATEBAF inletting body temperature
e VR B A Bt g B R
E: D BEERERETENA.

6.18 ZEHEM neutral margin
ﬁﬂﬁﬁEﬁﬁ?%%Eﬁ

7 EEI:H:E#'?HIFﬁ*ﬂ

7. 1 oA annuiar kiln; hoffmann kiln; ring kiln; circular kiln

R—FEFHEHERAFRRE EEATENREE. MEBASHEREE S, KIGERE Y

7
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HAIE R BTE R 3T . E X BRI R A B MDA R & R RS AT AN Ry, e EE

HWHETT =,

E firing chamber

AREBRUMSBEHEAM HBEAEIZEANEERY—TER.
27 wicket

HRETRE T EED.

BB THE=ZE tunnel dryer

BRmpEEN —MEZERXTRES.
BH  wet green

KL T B S FLIRK .

FIX dried green

il THREORFELEKSOERLERK.
282 1 IR absoclute dried green

HHKEERAFTHELERL,

B HTE  common brick

B8 GB 5348 1. 2B EWT.
EHIER A E number of fire travels in a annular kiln

- —ERRET.ANATRERAELORERE.

7-15

HIBBRE (RN EL)  carbonaceous materials added to raw materials

BARERNKBRE,

FEELBRRL (R FRAMRBL)  external fuel added into firing-hole of a kiln

AEBABARRIER.

B iz B7 3 heat of burning reaction
EREGEBRBAIBFREUAERNBFN —ZNN A HFRE S EHRE,

PEIER BRI S heat losses in the opening and closing of kiln wicket and firing holes
ERENAETRED, FERAPAEMIT A MCHARBELZNE T, B 00 E A SR B EE
BB ;

PrE A LRE- ‘ﬁs‘%(%fﬁ%)ﬁg ABMERHERBME) (o ) thermal efficiency of tunnel
dryer-annular kiln (tunnel kiln )system

RMBEATRENMREEEEES WM AT EEHTHESENERERR LA TR PG
SEEANARBERAPANER EFTURRNARFAARBN SHAEKZAREBN TSI,
FEARBBERIXIUADITRH.

Py == —— X 100 sseseeanircanirinnnicsanticcttaccaccionnas (11 )

AF: e ERRBE, %

Qr—— K EZREMNRIEFENAHNE I

Cu—— HEE K ERBURPRE I,
RERXTRE-BTGUESRRRUMRECIHERLMRME)  (Q  unit heat consumption of
tunnel dryer—annuiar kiln (tunnel kiln))system
52007 AL i 7 TR AT B B8 PR F%MIHEEP?Hﬁ??’«EZﬁ
R B R RS (12,
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Dex = iOOQ‘iR
AP Qu— EERMME kI,
G—EEFESBRHENE RN R HRIFE KJ;
R—BEHE.%.
7.6 BERATRZ-RERBEBSIEKZRMHEENHRERZELMAER) (nan ) unit coal consumption

of tunnel dryer-annular kiln (tunnel kiln)system
B RS TE TR Tt 2 P R B G5 MR 2.
th Z B REREERADITE .

X 100  sseercermrerranisaaniracesesicavanee( 12 )

AP muan—— BERBAEE . 2GRE);
My —— BEFSBITHNERNBEUFRERE k(R ),
R A& (12),
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M % B
X X ¥ 5
(Fh 4D

A

ADSOIULE ATIiEd EIEEIT  see svsevs ses vve tos mae oun tae tss ae caeova sen bn sus an sat sas sun soe nne Son aes veatl bas ans van sbe aen ane oo 7.7
QUL COEFFICIEIE v+ #+s oov vae son avs sun sas sae abs cun ans 300 440 eontsn sas 4on pas s00 aus 220m sus 190 4as 000 sum son aan nos sus sun aus verses 3. 927
AIT CUTLAIN #e*ssereeenasassrervaserssocun onnran Fee eur ehh ame Ran aEn vas bhs abh bur mbk 880 t4s sob srananansres shossansnnrnsnnvsanar [, 1)
air volume Carrying by raw mMeal sse -« cevcssconnictacircsrnressatoticncrntsesssssastannrnvsentteasncsicenonrcanene 4, 14
amount of actual 2iT FOT COMBUSLION  ++% set vt serraccor vor roe 000 20s ovs vos sao o1x vec vas 020 aas otevas aee sewvon saeaas tvnves 3, §
AMOUNt Of FlYing 10SS Of QUSE == +es ers oss svr are ses sosne seuere sus eve ras mrs se canaas sus sosans ven sus sunsreses snenesses 4, 12
Amount {;f leaked out air for discha.rging EUBIE =5 we= vee nes cas cns sau sus ees sen tut ass ars sas teysacannresas s cnsrencsr 5, 8
amount of theoretical air fOr COMBUSIION  etceerrarsrtasrrerssetascorreastssrssurvrssossesssssarracserosroscsansvens 3 8
amount of theoretical burned gas sr=recesssorerensaarssrrcsnnttrcacrrronarestractnens seersssaunmanasreasvrcancnszee 3, | ()

amﬂunt Gf theoretical flue gas ddd vua sed S48 40 480 sis haa any poew odd b A v e FAA SRR S ABA LSRR AT ST hAR AR A rey Sk bdn Fuy 3. 10

annular kiln Apm PAF ARSE NG 8 A8 RRF bFF AP sny 00 AN Y EE AwE FEY AAN SR8 A F% A0k pdAd sup BeN AR B RS AT AarE FFT S0 B0 A RaE APY NS0 S A hE AEy AEF FERS T. 1
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