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Thermal Balance Computation of Checkers in Air-gas Double Preheated Regenerator
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Abstract: The distribution amount ratio of flue gas entering air-gas double regenerators of glass furnace
which uses producer gas as its fuel was calculated . Thermal balance computation of checkers in both air
and gas regenerators was carried out . Thermal balance calculation of whole furnace and combustion
temperature were also conducted .

Key Words: glass furnace , regenerator , producer gas , combustion temperature , checker

N =8.06 Nm'/s
0 515 D B R B SS SRE R
EHBR LG, "itE s )1P=600 Lﬁgg£+w3
t/d, DIWEBEXERE P IESRE, EIRE 1000
0,=6 500 k] (1550 kcal ) /Nm', &itB8#Er=7 540 _02x6500 ...
kJ (1800kcal) /kgypo >R HBIRAZS AE SN :mi?&

PERE, SERBSRETA100 CHHE

=1.33 (Nm'/Nm®)

1110 °C, MER LA P S MN200 CHAEF]T70 @ ShR B S SRR (25 B M =
OC, Ljﬁ%gkigﬁgﬂ%ﬁgﬁ%ﬁo 1.15 *,]—;‘{E)Ht}jg) .
1 HASS., BSEASRTERNESEHE KQ=a- L, MQ
=1.15x 1.33 x 8.06
1.1 2EZEPES, S, BSKEHE _12.33 (NmYs)
O EEPHEEE. 44400 Nuo'/h
mp=F10 @ P RS R
Q,x24 0.03- 0
600 x 1000 x 7 540 YQ=(a - L+098- (———==)) - MO
- 6 500 x 24
% 0.03 x 6 500
=29 000 (Nm3/h) = (1.15)( 133+098—W) x 8.06

3



EMRHRBATI— ()

2015 SE11HA ESE290H

=18.66 (Nm/s)
=67 200 Nm'/h
12 AS. 28, FSHHBRTFEHNEERE
REE
@ Z= A BIHURE 5 &R E MR
FEREMPERR:
R (F/EHER) BTBBNERE S AER
FERETURT 75 HE a0 R BE 2 1) 2 E R SR Bkt

EM X B 2 — AR AR IR B HERR AU E

HokE, MEaREETEZRREARRATE,
HAEBRMEE: Xt o] A E M5 3E -t
BB AT HEH-2E ZREFTEZRH
ELER, AEENERRITESRNT.,

QABERR . K. BRWEEREL:

WEEH B W REASKEL NP #EATER
Z, HEKFRIRMMBECEZBIKTRS, —
%1 450 CHE ., ABEEUERIESIET
K M1 450 CREIEFI600 CHES , EIESHFI&
M1 450 CREES]730 CHESH , A HEMFBMRE R
M100 CHAEI 110 °C, EAEP PSS,
MRS AR RE R TR ERERTERT
ATH200 CE &, HHRF]770 C,

QMR . =K. FERIABEFEGERELHE
RERIEL

®1AS, B8, RMHBRTFEHERERARSR

brf=! BT SGEHER
/&J * Nm™ - '

AR TERIEE | 4,=1450 Ciqus=1.629
MR TREE | 40,7600 Couo=1.482
R S TR to=100 Cro=1.323
RS TEREBE | =110 Crgno=1.449
BGHE SR FRRE | 4,=1450 Crqus=1.629
MHESB TRRE | =730 Crom=1.507
BSHBRSE TREE 1y =200 Cugu=1.340
BB FERRIE | =770 Cugra=1.423

1.3 BMTSAAZTENHESER

OBAZS S AT EW IR

Ok = KO+ (Cyonon * txor = Crxonn * Txar )
=12.33 (1.449x 1110-1.323 x 100)
=18200 (kJ/s)

QBERRTERERER TR RE:

Oxore = Cyquaso * Tevi = Cyosn * Tv
=1.629 x 1450 - 1.482 x 600
=1473 (kJ/Nm®)

O K AT EZMHEIEHR (HIES
SRR R SRR SR f5, BRI O
7=0.95) :

Viove = Oxave! (1 * Oxerc)

=18200/ (0.95x 1473)
=13.01 (Nm’)
1.4 BSAAEENESER

O HRPAFERBARE .

Quorn =MQ * ( Cyugrro * ter = Crngaen * I
=8.06x (1.423x770-1.340x200)
=6674 (kJ/s)

Q@ ERARRERE M AR :

Ouorc = Cyquaso * Twvi = Cygrso * vz
=1.629 x 1450 — 1.507 x 730
=1262 (kJ/Nm’)

@ B FNEZEHEER CRSTEESS
FARR R MRS B B, B EE =
0.95) :

Vvara = Quave! (11 * Ouorc)

=6674/(0.95x1262)
=5.57 (Nm’)
15 HETSEAZTMESEAZNAESESER

O #FASKEBERZE SGHREREWHASED
B, MEBBRSSKANFENASUBEE X
RS BAFEEM RS ERZ . BBl
R



BARZR

K =13.01/5.57=70 : 30
QHAZ[LERENHAIE:
Y0, =YQ - 70%

=18.66 x 70%

=13.062 (Nm'/s)

~13.1 Nm'/s

=47 000 Nm’/h
OHAHLERZHHARE:
Y0,=Y0 - 30%

=18.66 x 30%

=5.598 (Nm/s) ~5.6 Nm'/s

=20200 Nm*h

2 TEEAEZRTHALEITH

21 HEXBRESSEAZNHRAERE

OE#H R = T HRE (B RBRES

BKQ=44400Nm’) :

0, =KQ (Ceguo * teez = Ciquoo * txn )
=44400x (1.449x1110-1.323x100)
= 65538396 (kJ/h)

QOUHAERIHHEE SR FERERE (BRPEA

TEMTRESBYQ, =47000 Nm’, EHESR
B F AR AR SRR Bk B, B EIE =
0.95) :
1 z
feva = Coun (Cugu ™ fion = (77Q—YQ)

65538396

(1.629 x 1450 - 505 27 000" )

L
= 1482
=603 (C)
22 FRETSEAEZERTFENATEHITE
ORI AZS IS TR IE -
Ovan = Y0, * Cypuso * few
=13.1x 1.629 x 1 450
=30943 (kJ/s) ————————mmm— (100% )
QB E KBk AR

O =KQ * (Cyquno * tear = Crowo * fan
=12.33x (1.449x1110-1.323x100)
=12.33 x 1476
=18200 (kJ/s) ————————— (58.82%)

QESMNE ST T ik AT E R E

Ovorr = YO, * Cygenn * tvz
=13.1 x 1.482 x 600
=11649 (kJ/s) ——~=—————- (37.65%)

@EFERER TR WEE (A TR R
KRYHMIHEARFIERERENIS) -

WS GRS FAR R E T, A RAS%H)
RS AR X L Y B A E R AR B, IR
KMBRAHFAZSHEFHRRASHERNZI%, X
AN E 2 T EREBORR . 5 8T 450
CHEARF|600 CHBPBHERBIKRLIS%, 5F
A S 450 CHA SHAB M KLA3%,

Oczri = Ovon = Ok = Gxeer

=30943 - 18200 - 11 649
=1094 (kJ/s) —————————— (3.53%)

3 REERAERTUATEEHIR

31 HEXBRFESEAZNHHAEE

OFHRESFRARE (B REFESE
MQ=29000Nm") :

0, =MQ ( Cygro * twoz = Cuaaoo * tuan

=29000x (1.423 x770-1.340x200)
=24 012000 (kJ/h)

QO HBEMILHEIKEMNER FIRRE (G
HABREHFHRRASKEYQ, =20200 N, ST
SR PR BB A5% IR, T B
£=095) :

1

0
buy, = ?{)7;‘ (CYQNSO * b — (TZYE )
1 24012 000
= 1507 (1629 x 1450 - 55575 700")

=737 (C)



EEMEMBEET— (HHE)

20155 118 S 2901

32 FRERSEAZRTFUNATHIE
OIS ARG THRE R
Ovan = YQ: * Crpraso * tuyy
=5.6x1.629x1450

=13227 (kJ/s) —~———————- (100% )

QR LY HR WU AE .

O =MO * (Cypmo * tuge = Cugano * tuen
=8.06x (1.423x770-1.340x200)
=6674 (k]/s) —————————— (50.46% )

@ WSS FIRFRL T ERRE:
Ovorr = Y0 * Cygro * tuvz

=5.6x1.507 x 730

=6160 (kJ/s) ———————- (46.57% )

@ HARE FIREEEA (RS FEREME
WKL HESH A FRERERN25%, HHEE
AN ) -

Oczr: = Ovon = Gror ~ Pvoz

=13227-6674-6 160
=393 (kJ/s ) —————m————— (297 %)

4 EEALEITE

(1) HEABENERARE (RAR) .
Q. =MQ - Q=8.06x6500=52390 (kJ/s)
- —— (100% )
(2) ABEHBELBRERE (AEEHE
HBBEG =3 015 k] (720 keal ) /kgua M) -
_P-10'-G
¢ 24 - 3600

_ 600 x 10" x 3015
- 24 x3 600

_ 432000000
© 86400

=20938 (kJ/s ) ——————==——— (39.97%)
(3) SR BEAHE TR 7 E Y
BRE.
Ovac = Ovocr + Dvora

=11 649 + 6 160

=17809 (kl/s) —————————— (33.99)
(4) ERGHERHRE:
Ovr=0r = O6 = Ovoc

=52390-20938 - 17 809

=13643 (k]/s) ————=———- (26.04% )

5 MIREEITHE

(1) AIEE LR AP BB B 5
B2,
F2 ABBIE EPRSAMEN D NKE

A Hode
RASFHSREREQ, K - Nm™ 6500
#RPeAE BRI AR Y/Nm® - Nm™ 2315
BRRLR A S BT y, /°C 770
WA SRR E L /C 1110

PR RS A RC I - Nm™ - T 1.6965 ( BAFRE )

B FIE S RARC I« Nm™ - ¢ |1.423

B S BTR AOTAATRC, A - N - [ 1449

T 115 x 1.35=1.553
ARz ARF RN S ERL,

/Nm’ + Nm™

. REAMHSAERTEENAN, ARERRLER

BRI RBRIEE KAH2600 C, NBAHSHE
2R ‘
C,= 1.4235+0.000 105¢

=1.4235+0.000 105 x 2 600

=1.4235+0.273

=1.6965 (kJ/ (Nm'- °C) )

(2) REEZEPENBISREEERE -

_ Qd + Crtr + thkLa
B C)’ VY

6500+ 1.423x770+1.449x1110x 1.553
1.696 5 x 2315

6 500 + 1096 + 2498
3.927




BARZR

10094
" 3927

=2570 (C)

(3) AREBE R XIGIRE (CEFRRRIRE ) -

£,=0.7 * ,=0.7x2570=1799 (C)

(4) RFEMELFRPRERE (A
IR EK200~250 C ) .

A RE TR R R AR Tk b 2 A fh A B TR
A e B R R R B B R R R E Z R A
REATIE R AT, BEAENPERERERA
Ab /NP I IRE TR, BARE KA TR IR 21 800
CUL L, A RESCI S A By 4 BE IR BE 1K 1 550
CUL, RS REETRESBREES .

t,=t,—200

=1799 - (200 ~250)
=1599~1549 (C)
(5) %L ABEUAERKIEN

HFHEH. BEEEEIEE.

FERAS, AT KA E AT .

****************************************

KRB BEOBARLT S, SREAE RS R T ZEENT THRADBMIGE T, WBORE 8T 1
BARRE ., M7 FHEEAEE, BEATEENLRER, HHE T (EEFTEERMITIARE)
(JC/T871-2000) o BAIXE R BE™ it % /7 AT ERES R 55

RERFBIUHRNIGIHE RERBMBRBEAFLLA

B i&: 0335-5911596 5911587 f&HE: 0335-5911596

BRRAA: R4 HR 13933568908 13933661076

3k 5k 3k 2k o b 3k ke 2 e sk ke sfe e ok ke sk s ok e sk e ke 3 sk e sk e she e sk sfe sk e 3k e sk ke vk ok 2k ok sk e ok o she o ke o ke o ke s e o s sk ke o e s sfe e sfe s sfe s ke s ke sk b ke ok 3k e e e ke ke sk ke ok ok ok

I, B b poRE g MR BT E R B 550 CRL
b, HEERENABREATRFEBHEX —
BEEX,
6 Z5iE

(1) B3 (RS BikiR B S5 HF
HEMREEEMYEN KR, ERITSRE
A, BUE T K — MR RER 5 — MR
TEREBATH, WEH —MREMAETTE H A —
AR o

(2) XU E P E F E R B R = <
BEWEREAR, BPRREMAR, SEAENHK
FlhRMERAE &R ERTEARR, mARM
M E T RE RS R AT SR IERE
S BHSE LG T 2R L R
WEXRB, #ASS . BRERENHEILETE
H7 : 3EPEAE M

ske o ok sk o ok s sk e e 3k ok ok sk ke ok sk sk she ke sk ohe e e ok ke ke o e e sk sk b e ok sk ke sk ok ok o ok s e sk ke e sk sk ke s ok ok e sk ke ke o sk e e Sk ok e e ke e ke ok sk e e sk ke ke ke o ok kel ok ke ke ok kK

m g W ®E R A

% 2 BB TR B TR0 S R B RN E A E QI £ R, SR RTE0% LU
L. BEEEYS, REES, ZEFHBRRLERE P ORI, SIS REIEIRSFSREER, 2EN
SRF WK S RAETREN, —BUBRY . HETESFERE>REMNTE
SOTEART/ALA, Rbir- 28 AR/, XRIESRIE™ MR BITRTR T, WTRRMEEE MR BRI A

ke 3k 3¢ 3j¢ 2 Sk ale dfe vk ok ok 2k ok ok vk ok sk she ok sk vk sl ok sk dfe ok sk ok sk 5k 3k ok Sk 3k 3k o o k¢



