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‘eheater Tmaﬁﬂﬂ

Air-Preheate
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511 5.16 uamali Al R e
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NGRS M
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5.3.1 Metallic Recuperator
Metallic recuperator 81autivtszinnldniudsnisanamaniay, 1haved
o GJ o a . o a :’I o [l
Taanlfinfadnemanuiey, snwuznisinem, snuslassaiavieslinees
a o J ‘J: 0 =S ]
recuperator WazANAANIINTINA Auanilugia 5.17 luillazndafiaaniznisua
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UsslnMANNATNT a8 AINTDY LA AN M IENNTRARYINTIY

Twin Tvge
Waste Ges Duct —[
Single Type

Steck Type

Stroight
Steet Tube

Coil Type

~adiaticn
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-— [ Slermeat Tyoe

A

L— Tin Tube Type
0/, \ — Chcnrel Type

~Cenveclionr o N :}_~' Senc-Pipe Ty22
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‘— Herzen Type

Srell & Tube
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- i Flue Tute Tvpe
r" { Lir=Tyhe Tyge

V'oste Ces

Melallic Recuperalor

“ I Ingn e ‘?ﬁﬁ"ﬁ%f
CUREN ibive o ueni-nb

5.3.1.1 Radiation type
d” Y o da} a '
recuperator ﬂa‘:mwul'nnumnlumqumunuwm‘lﬂLﬁﬂqqmﬂ 1000°C

(1000-1300°C)  nalnnasanamanieuanitafeullgiadiumaaufauaes



94

¥
]

recuperator Wuuunisutifa@aauian recuperator Ussnnintesld laun wuy
stack type Wac steel tube V) cage type
5 B8 2 4

Stack Type Recuperator azAnsantasamluuuinidauanilugii 5.18
o ° A 1 o
f2  recuperator  azvawiidulasdiaaasnsin  Anworlaseaiieaes

-’l‘ y v 1 =4 v 1 "
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Afaanminlifauazivaadsoudnaie  Hanenisivaresineiou uszeInAlivg

) nagaunnaiu (counter flow) stack type
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a v o/ [l . 2 <
recuperator AzuuN19A MOl soaking pits W3R steel

8FaaYNTN  (twin stack type
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¢

ARIAINTAUMINGAD

gﬂ'?l 5.18 stack type recuperator

v '
Steel tube 438 Cage Type Recupertor 81aazfamIndaum viauanannenly
fnamn Fauanalugili 5.19 Anwnrlasiainages recuperator Luuiliiluuuy shell & tube
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Flue tube type recuperator :‘igﬂéwimavﬁo‘lﬂmm‘lugﬂ*?‘; 5.22 ANBULIN
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5.3.1.3 Combination type
Aan1sld recuperator 1ssinv radiation type WA convection type HANAY
pauanalugiin 5.23 anguiilun1sBiafa recuperator WUL cage type WATULL

channel type
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311 5.23 Alﬁeuﬂ‘riMnﬂm:j‘:Mﬂﬂ (fhlrﬁel t;/pe Recuperator
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° o - o - 4 J o A
dnfnansgumplizesimdaussguugiizateimaiansogulifeulifouandlumsei

v
53  uananifalduanianuduiussendnalszinnees  recuperator  MUGUNARTE



'
=

99

anAfigulifeunaslss@ninmnsiuanaieunduiudon Muanalums i 5.4 uaz

5.5

R399 5.3 nsFauisy Metallic recuperator 1 Ceramic recuperator

Uszinmas sUuuy Inaines rumnizen 940
recuperator qmnqﬁmqﬁ'\-nﬁa preheated air
Matallic Convection type 0°C 350 - 500°C WaNWvaef
recuperator ‘ y)} _ NUAINTBUG
= uuuﬁﬁﬁqmevia _4 stainless steel,
AT WaNNAAIFUBY
- WuURAARaN
Uaaaln
Ceramic 0-700°C Chamotte brick,
recuperator High-alumina
brick
P997 5.4 szinnaag re o igoam S M
ﬂi‘:mmmuﬂ n Die Steel Wire Heating
(°c) furnace fof@)t Heating furnace ﬁuq
Uszimaes ‘o Y- ¥ rolling of thic furnace 0
recuperator ‘ ’J V] EJ 7] 3 W.H:JT ‘i (°c)
Multitube type | - Design 450-600 300-500 2004450 550-600
AN SHHY 1B AN RE |
Flue tubgtype - Design 300-400 300-350
- Actual 300-500 350 200-300 300
Radiation - Design 400-600 400-450 400-600 400
- Actual 400-500 350-400 350-500 400
Combined - Design 500-550 - 450-500 -
type - Actual 450-500 - 300 .




100

J o .« g o o =3
ATNN 5.5 ANMNANNUSTENINUTUANTDN recuperator NUUSEANENINIRINITIALAIN

FaunduAy
Uszumaas Soaking Pit Heating furnace for Die Steel Wire Heating furnace
recuperator °c) hot rolling of thick Heating furnace ﬁ'u-l °c)
plate (°C) (°c)
Multitube type 30 25-35 20-34 25-40
Flue tube type 24-34 28 22
Radiation 22-30 _ | WU 25 20
Combined type 29 -
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Temperature

Heat Accumulation Ty 230-300°C
Heat Pipe Type (low tﬂ'ne ur findn 230°C
Recuperator (medium o?hjgrl\ temp) Y, qanfh 600°C
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2. Ceramic type
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