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Abstract

In order to make full use of the waste heat resources and respond to the call for “energy saving
and emission reduction”, combined with the example of the transformation of a steel rolling
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project in a certain enterprise, the waste heat utilization of the high temperature flue gas of the
annealing furnace is carried out, and new technologies and processes are researched. This paper
analyzes the thermal efficiency by designing the technological process and the flue gas purification
system, and proposes the waste heat utilization of cold-rolled sheet flue gas drying technology,
and analyzes its economy and energy saving. It’'s described the process of drying a cold rolled
sheet directly with the flue gas purified by bag filter. The research shows that the technology de-
velopment of purifying flue gas drying cold-rolled sheet is feasible, and the waste heat utilization
efficiency is greatly improved compared with the traditional process of 44%~52% thermal effi-
ciency, which can reach 61.16%, and it also saves 8800 t/year of steam when drying is used alone.
The power consumption of two 75 KW fans is good, and the energy saving and emission reduction
effect is good, which can obviously bring high economic benefits.
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BEREE TA A = R rh P KRG, =02 ZPL EIRRR R DU R R AL
AR BEAEIRE T A iR A g, H AT ol b R #7532 CLIRI e b F D 22, Gl R TR
SRR AR A5 S AR T A, Hi TR RAEAL, FAE 'R
AR, X AR B AR BT BRI F 0 . X A4 (AR AR B 7 RAEFEROR, A&, 1]
ORI RCR B, Rl AT e T KRG, gt T r RO RIE T 0 RIS B, AR
i MR KA o AV AR TR XA SR E AR EAT SR T, HERE ST RE G AT iR BEVR B, TR A S B RE SR
R B e B R 5 1 A JEE O A, SRR AP = AR R il < 1A xR I v ARG AT BT
HITE RN DT REIFE . A G A — MU T RIBOR 1] [2] [3]

2. MFgZIR

FEAEL B AR R Ve 5 AT AR BT, T 44 v 800 mm, #iBE 1600 mm, 4§ % 1800~2000 mm,
+: 3500 mm FUHETHE, 47 E 400 m/min Bl 6.66 m/s, S FH B SO KRR A AR i s SO ZR IR AR A,
TR REE 150°C 24, RERETT THIAFAS H 2875084 20 Ji k24, JH#E 700 t.
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Figure 1. Dust-free drying cold-rolled plate process roadmap
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4.2.1. BEEGHRTEREREAR
AL L] R TER BRI T Z RS, MmN 85D, FEANEMK. B, MR
AR T ZUOKTS G RGP AL B R AR, T BR AR R, BLE B AR K BAT L R % [4] [5].
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WL 2T RACE SRR AR G 288 U A AR AT RS R AL, JE— 20 XS R BRI A 56 4 AL
HETHARBE, SRR EESH CO. SO, Npv BREURIZEMIN . H T 1B KRR B 4
£ 200°C~240°C, KRB FMAARE, KA LH SO, Fl NOy /KR A R . Tl A= Rke R4 —
P 2 R LLAE 1.1~1.2 Y, S A S B AE 5%~8%, s AT R B AE L TR 15 B I ] 27 0.5 s,
200°C A A5 IR HOR T AN, Ok, BRBURL = AR AT REME /DN, SERRFE AR s AR, XA SLAR R A
/No UBAh, CO XPEEANEFIH AT W, HEENSEZEPBEATR S N REA, X NFEE
BEATSHABE R SR, A 78 SR A

gi b, DABLAR ORI R IERL TR RGwB RS kR ad, AR N 2 g/Nm®
MR T L. SRR I, SE MRS TIRRRAREA, SCHUH RS & RKE/NT 10 mg/Nm®, 754
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5. T RBEBIEHR
5.1 i

B P T AR ILEEAE 200°C~260°C 2 AT, Ak SEpr A P il B2 AR Rl 20,000 mh, BLBETHIEN A
THAS B SR 4% 200°C %78, RUFLHY IR N 190°C, HEAMEF AR E 14 180°CH1E, HEAMA IR
fEE 140°CHIE, i — AP /e = iR B, LR E RSB KN A B, RWLEE AR TS E N B B,
MEFFERHE AN C B & 1A FRRREE TSP L [3].

RAE 4 11515 A BUR S H 08 1.527 kI/(mB-C), B Bl B0 F 2 Eb #4y 1.449 kJ/(mP°C),
C B P T B 1,773 KI(mP-°C); 3 — VR 4 S Rt #A4 B 610,800 kath, 55 — kil Pt R i
HHGE 289,800 k/h, 55 = YRR M RO A 1,418,400 k/h, EECRGETA 2,319,000 ki/h, Bk A
ik 61.16%, AR WR:

Table 1. Average specific heat of gases at different temperatures

% 1. FEISE TSETHEE#

A CO, 0, N, H,0 SO,

C kJ/(m*C) kJ/(m*C) kJ/(m3C) kJ/(m3C) kJ/(m3C)
100 1.700 1.318 1.296 1.505 1.813
200 1.787 1.335 1.300 1.522 1.888
300 1.863 1.356 1.307 1.542 1.959

100°CHIACF I L (1.700 + 1.318 + 1.296 + 1.505 + 1.813)/5 = 1.526 kJ/(m®-C):
200 CHH T L H: (1,787 + 1.335 + 1.300 + 1.522 + 1.888)/5 = 1.566 kd/(m*C);

A B P Lk 1.566><[1+ %)+2 =1.527 kJ/(m3 -°C) ;

O 19 18) . .
B B B 45 L 4 1.566x(2—0+2—0jf2—1.449 kJ/(m “C);
N 18 14 .
C BRI PRI 1.566x — +1.526x—— =1.773 kJ/(m -C);
20 10
#E A LFBAE A X (1). LE)F7R:

Q=cxmxAt 1)

7= Mxloo% )
Q
c—— P 5E L (KI/m- C);

g— M ()

At——IRE(°C);

Q—— & (KJ);

n——IHHE(%);

A BUR PR RSO A Q= cxmx At =(200-180)x 20000 x1.527 = 610800 kJ/h :

B Bt i FEis i #E: Q, = cxmx At =(190-180)x 20000x1.449 = 289800 ki/h ;

C Bifi e A #vi: Q= cxmx At =(180-140)x 20000x1.773 =1418400 ki/h ;
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SIBEAE: Q. =Q +Q, +Q, = 610800+ 289800 +1418400 = 2319000 kJ/h ;

Q 2319000

AR R BUE B ORI I, RGP ORI, W R (ks S a4 0 TR BOHTE D
(GB 50264-2013), it H & 3d i R IR A RH 7]

g T2 &R S 1 200 CARIR A i 2 A5 19 100°C 22 A s Sk 4 IR MG 2R A, (el T
TRMEANL, TEATE LA AR ST, BRI BB R AR 58 L2 AR AU
£ 44%~52% /A7, 1 AN FRINZGR T, il B R RINAT S . TGRSR T2 HIRA 5L
WEEAZGE, BT AT

XPEEPIE, AT LA A5 R IR V4 SLAR EL R e B T BRI RCR i, BT RCR I, JF Hgwr
BaihF, THRIMNMAETTT R, T8 aERE.

5.2. TREMEFERIMR

AT E SCH S, PR AR ARG, B AR KRBT 4 150 i oG, WA R

H AT B @ 0 W, Bl B 28R 205N 1.1 th, $%4EIZ AT [E] 330 K(8000 /M) TH
B, WEETTZ787KE: 1.1th x 8000 h = 8800 t, f&Miz&i< %% FH 340 Ju/mifh %, WIHT£92895 %% M. 8800
Wi x 340 Ju/Mli =299.2 JiJG, R5F1% 50%AZ5H, W—ER /DT8R % 150 Ji.

FIE WG AT KL HL(75 kW), T2 H 5 75 kw x 8000 h = 600,000 kw/h = 600,000 &, Tk 1 5 e 2%
1t 0.86~1.80 Ju, HL%#4% 0.86 Ju/BEiH5, NITZ L 9%: 600,000 x 0.86 =51.6 Jj. —FmtLH72) 2 H: 150
+51.6 = 201.6 /i TG

6. 4B

x100% =61.16% -

A SCMBAR JUAN 7 TR ZHT T T2 AT 17 208, 18 3 AR LA S 3 v 1 L A I FH 28 SR A 3
XA IR T 28R4, Tolk B R A 07, RO, BT A REAR
S T 2T HECR X 5, 15 H B AT A R AR M A G T ERBCRERH E m, RIAF
FAREIAE 48 1.2 44%~52% R R K FE i, Alik 61.16%.

ARG AT, B L2 EME G L2 n A AT A H g 2R P3R4 201.6 7T

i bR, BEAER E AR AR TR AR R AT R, SRR, &5, BARRMSE
U, SRS ] 5K 15 BE RIS T AR MR IR s RO FH BB bR, ARt g flifh, (RrE 5 R .
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