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Application of Waste Heat Recovery Technology to the
Gas-fired Aluminum Alloy Smelting Furnace

ZHOU Hong-yuan

Abstract: A large amount of high temperature off-gas will be produced during the smelting and thermal
insulation of gas-fired aluminum alloy smelting furnace. The off-gas is characterized by a high tempera-
ture, large fluctuation and frequent discontinuity, causing severe energy wastage. Based on a comprehen-
sive understanding about the operation characteristics of smelting furnace, a new type of waste heat recov-
ery technology is adopted to recover the off-gas of smelting furnace. This paper discussed the operation
characteristics of off-gas collection device for the smelting furnace and design requirements of recovery
technology on the off-gas recovery flue and waste heat boiler ( WHB) unit. The application of a new
waste heat recovery device in an aluminum parts manufacturing company in Nanjing suggested that the
new type of waste heat recovery technology can recover the sensible heat of off-gas previously discharged
into the atmosphere by the smelting furnace, while the produced steam can be used in corporate produc-
tion and life so as to achieve the purpose of saving energy and cleaning production environment in the
plant, thus realizing efficient and sustainable development of enterprise manufacturing aluminum alloy
parts.

Key words: smelting furnace; sensible heat of off-gas; off-gas collection device; furnace pressure tes-

ting; off-gas recovery flue; waste heat boiler (WHB) ; waste heat recovery

[YrFE HEA] 2021 -03 -03
(MEERAN] B2 (1973—) 58 70 ih N, BYFR TARIW , =8 AN R & TAE
[BIAER] 2w, SR B ARTERAE A SEPair L AT]. B EIR4168,2021,37(4) :29 -32.



.30 - BB WA O AE
0 = PSR A I, HE SN B A e B BEL ) W)
=

A I REFPORBAS It /e e [ 2 LA 4R A
JE ERABI T A rp ANBEAS B A RS
TR, MAmaeEP R s TR Tl
Wi s R g, RE DRI 2™ L, L 22— st
AR IO T B 23, (L p R A A B A 7 A
ARG B T — LR AL AT (ISR T
PR IR TRE R TR AR DN A 0 A A TR
AT FRRAR I B A 77 R s SR SR 2 A A Al
P A

(D /S S S R SEe Sb 0% A 1D 2 SVt

FEACI B9 A P AR o OB Al DRIR AT
FRRHEC SRR R 86 S ORE A BRI BORHEEA
RPN AL AL AR A PRI , Z S5 TF IR 8K
BEHLXT 7 3 H#E A7 ORI, A 7 Tt IR 45 ) 7E 680 ~
720 °C , RIR G R KR B — 5 & I SR BEIL, 3517
FTHEERAE TGS MR R A L iR % TG
ek,

TESEAL ORI AR rh A 75 25 sh AR bL A T im
OR A =R S A HE . BT AR R R
T PR EE R PR AN JA AR 0 1 HE AR
T U Bl AR AH e £ Ul B — AN R ) 850 °C, HAE
WD B BT S TR AR AR, HEROR E S it
900 °C ',

TESE AL DR IR AR T RBE IR B T4, Bk
AR A e R R ACHE ARG ELAT (B3P 4 A

Sy B 1 ERAE R v R R R R BOR S RWA,
SR FE , 5 18 2 76 22 W 2R e 4 i i HE S
W) 1 T B2 R A4 i A B R IO E
2 X E A R IR R R AT

f i

Rl e R AR ISR T DA b
AR L AR b s R AR e 0 A A
o et e iR SR R HE R A TR
JE v T Bl R ) P R ) AR A

DI & A TR Ak s A e R R A B
FEHEACHE [ i e iz 28, = A ARl ok . 4R
I AP TE 22 2 2 AR T 4 AR 35 1T, — AR 2 3R
i) B AR A 7 DL A SR R 7 SO A HEA
KA, HA I 7 B A HE SR 8 G B A, TE AR

BN, 2% H BT A B R 2 T W HE B B
G PR RN A R T ER AR, JR R
fifp LR A T A ™ B 1) R, 7 A R sS4 1) 1
A ) BN S| KL, s LS, B
SRR T 2 T RS AL B TR AEL R T 5 XUBIL ™ A
T S AL B TARRDLIT S, A REREA: ™
Ty AL AR Ak , AN BE BEE TL b A A= 7 o i
PR SEUP B O G IR A AE R OE T, K ik
SRR s 7 D BT S DR A B R A
L RBEIE IR AR . 7 A B IR SRR R TR
i BT A (L AR T3 A R T A, X il 2
RE] KA AR R B I ARAS B A

3 RIEDECETEOR

3.1 FHBRAEKHFEARRRE

1) JEAHRR ORI A b e 1 5 2E ACHR
SRR E | BRI TR BRI, Gt
B e R R IR 25 T RE AR L 51 XUHIL, A 1 HEA
KRED,

2) KRR TS R R K 2 3+
A A B A R A K S HE A KA , MK A ok Y
KA RERS AN HUG 28 AR YA AR 255

3) ZEIRILAR . B b I ZERGE A B R 1
HE A A A

AR B 1R,

3.2 RRWEEEES

RS R A A AR U R G I G
B UE T BRI R G I N, LA B 2
FRE S A6 1 H BT 2R, BB sk 5
BRSO e B 4 R G0 5 AT A kST P R
ok

FEAL Ze ) A T B i T, — R Bl R
W ITTBAE AN T L 58 AR M B 2 B A 2%
PER, DR L B 5 T e R = B 2 0 A 3 A B Ak
Pk %

Fas A b MR A B 2 e ARSI H BhiE T &R
S5 RS I B B M SR R ALY,
YA RE B IR DAL B ARSI REAR $i A r= ik
FESCEL A B, KA A SR R G AR
JEE V] 1) VIR R T YT I A R, IE R s AT, AR
WA A ShiET RE WA H ST TFTIF I e A
HES 1560



2021 4F 8 H 5 4 AR T ARTESR TR & S A b —— A R - 31 -

1
VAN

3 ﬁ—J/
W %;\ 0

A
T

10

7 8

1 - #JHP 52 - FHERR ;3 — KA 4 — AKALFEAS ;5 — IR ;6 - TTRERR ;7 - BIAWL;8 — MK
9 — JAAURAELEE 10 — Ik BAR IR I 511 - JRR G4
B1 fKM|EKESE

1) HHACIR R ) AR 55 4 A [ HE SRR 2, 2
SO A0 AR B SR R e R AR AR
350 °C B, 3 BE 91 1 T G B s Ak A HEACRRI AT
TF A E A R AT B AR HEA R

2) MR T R e H e R SO R R S
Pl KR e e 0 RS O B R B T AR A
JRARBETT 7, AN 23 PR I8 JR A B mT i 28 e ek A
S B KR 7, DT MR A e R AR e T4

3) AN R Ge kG S s AR A
AT RGO A A HEACR T THT I, 4
S EAEEHEA KA,

3.3 EKEBEIEIZITER

1) AR F 5 A8 SR T 200 R O UE AR 3 7 5 Ak
HEMHIE L 850 °C T4 F A2 17 H1900 ~ 1 000 C
TREE N )z AT,

2) JESRAR T 2R ) N A Tl AR A S DR R
SREROL BT & NN R o8: LA TR VA N R R =
TSR S8 H R A 1) N A 45 T S 4 R
SCHR R IR A A

3) SEA Z AR G, B AR AE % N, A R
Bl — A EAE R (R AN EE AL, S AR A
e, PR 250 W] SE R ORI . D54, ARl S
TR T B AR B R | 7 R M i, DL A K G4
B 0 754, By 1 MK e AR IR 2 18 R 34
K,

4) JHIE PN Bl R AR AR, PR AR S A A
PRACEIE | 42 IR L B 455 Y BE B AT [ A
KARHERIFLE .

5) HHFAEIE YA TR B R, A0 SRR
a5 XF MR GE W R W, R GE R BK 2N ) 7E
0.01 mm/(m-C),

6) NHIE AR WU B A, bR TR
G, 3R R e T ARG BRI DL Lk 5 i
AL,

3.4 RABWIPHLARIZITEX

1) AR AR LA BB [ IR i
TR ECE T RER . B TR R, R b=
(A 7K R R, R WP R B AT, 19 BB 119 32 AT
IOy iRt 5 sk AR A il

2) MR RSO TE AR, B AEA A R
JA B2, MR 7K 323 AR N RS, TRt
HAIE 200 — 2 W R, AR SR WAL it s 11 3
TR RS KHK RS,

3) BT A I MR AR B A 7 67 A AN A
Pl R A AR Ak B R U Bl AR AHE G R N
AR A A AE ) ROME B B K AR AR PR Y 22
KR SRR, R F T I A R i, Bir LA
B R G A0 B Y 2R VR A AR R B R 2R VR
e,

3.5 SIX#LAYIEER

51 RAILI 7 AR K0 A3 3h BT 41, 38 10 RS 3] —
FE TR IR A T PR, PR B R FH A ARUX AL
3.6 RFIEFSHMEE

BT A M ZERFEA TR T EH 8%,
Az P A A TS e 4 P A TR AL Al i
PRESAE o0l FH A X 28 VR B TR T BOR N E, — 2R
FIESIESR 0.4 MPa, 1 0.4 ~ 1.0 MPa iz
A1 FE A1 o] DA JE 2B 7 AR 5 | [N R
il — R

AR ZR G2 1 5 b R A AR L B 28
SRR 0 AR T T A O, B A R
B RS A 70 110 H8% AT R S 10 R T 39 K, B 9 Ak



.32 A B&B TP

O35 gERHE

R B2 1 T v T 38 O, e A AR — o R RRE
R ~13 £,

KA — AR E T AR, @R T St
I B % 5 AT 26 B A AR R ARIE I R 2 4
TE R A, 2E IR ARG T A AT AR R A
WEEE, MTARGWME, MAEEASEST
700 °C 5 X6 T i PN A AR TE A LR AR B
AR BRI, {55 AR E A, S P e A R
WSS TR N E, XA &R E R
BRI AR PR TR B A AR B R AR
JEE AR 4l i 326 A0 9 AN [R], AT LA 650 ~ 700 °C AN
850 ~1 000 °C Pifh#%

4 A

DL R B 2wl o] A =S
FRIEA 7 GRRRE DB BB IS R
SIHFEREN 85 ~120 NmP/h, IEH LS5 ~7 &, M
SR N7e e e N R B u R e P S i E s
(R EEHE AR A
4.1 REKMEWEETNESIERFEENEA

H A IO HE R 4 S B T | ok
A AR P A G 2 8] YRR R A A HE T R T
B R A AR R AR R eV AR T
VEFREE R 2 s APORHG 10 B 2 T R 5 1 k58 7= A=
MR SR AT i # AR B, 2 ] S 1 11 40 2 K
He

ONEIA B AR s LA R — A
M P28 75 B A 250R, AR e b B g R AR
500 ~ 800 kg Tk {5 s EEME T, [H AR AE TR 22N
T 45 T SE 2 7 500 t 2575, 78 TR M A% F&
250 Ju/ A WK A 2R 188 100/ a.

4.2 MEFBERAEBWRZEHE AR

1) X7 SR 2 R R R S | B R
BISEBRAT BN 1. 0 MPa 1L FIZE4, 25 t, 28 Al 2 4FBR
7 HIVA S 0 9155 AT A I 3K 1 000 t 2527551,
HARWH R AT LISl 4 2895 A 45, AR T 144 2%
RIS 3R 29 160 T1 0T,

2) ZElA NP R A 10 C LAE i i
B 6 L PRI I R

3) i T AR RS R GEAN T MR A b B dr e R
B TBL, WA A B AR HE AT A% S ml iR HE T
A

4) ARFAEICRGTIEAT AL, 42 8] P oA A A
WRBLGE 70717 REREFE R [RI N Rlcst 1 AR P3R5

5) BRACTRIA 4 0 1 A DA A A T e 28 5 19 55
M 2 0 AR A Tl 2R GEas AT It o PR CHET .
RE R ARIAEICE B BRAAR 5 d R A BICR SUR
SR B, I3 T IR EDR

2 BTIR B A A B R R BT IR A
PR AR B I e A, BB s AT S
PR PR AV IC , AR SR R T A S8 A
PR . BEAh, AT LU AR L 2O T AR
FIAE T, i m] DUSCEN M0 =B AR R, ]2 3 e 22 O

5 ZERiE

TETREFIFMRBAR E RA N Tl A7 254 F v
AR, R 0 T E R IR A 7 R B A 19 RE , [ s
I IRTEAR AR I A X R /N RS A5 B AR PRI
K A A DB I e 2 R A L e
RE A4 [ ik 3T s 4 Ta] A9 A2 77 R 05, 7= A T AR A
EZN AN T €T

[ %30k ]

[1] TN ETEESETIBP YRGS ], ik
#5172, 2018(2) :17 - 18,43.

(2] s, B A AR P A AL P I 500 5 0 BB A ST
[J]. Tolkfm#k 2003 (4) .66 - 68.

[3] XUZEHE. AER DAy RS BE [ M. M 2R S . WA JR U
Tolb R i Wit 2016.

[4] e AT azhisEm ARG M]. deat . hE W 7R
1, 2006.

[5] Z=b0R el ZRIRE RS IR R )] B 5
77,2003 (8) :499 - 500.



