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For the Earth and Our Customers

Contribute to prevention of global warming
and reduction in fuel consumption.
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There are many efforts for cost reduction by energy saving and environmental protecton throughout the whole industry.In case of furnace, effective utilizations of
restricted resources and reduction in emission of greenhouse (such‘as_@'/ harmful gases are the most important issues to contribute global environmental
protection. As a leader of thermal technology fields, Chugai Ro can supplmtm heat exchangers (recuperators) based on our expertise of furnace design.
Chugai Ro’s recuperator can reduce amount of fuel consumption and ethw contribute energy saving and global warming prevention,
effectively using of exhaust gas generated from furnaces to preheat oombushon a|r and fuel gas. Furthermore, it is also contributable for reduction of DXN(Dioxin) as
environmental protection equipment. We can provide suitable design of recuperator in accordance to the customer’s request, since there are various types in our,
lineup such as the channel type, shell & tube type, radiation method double Cylin-der type, radiation method cage type and plate type}



technology field.
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Reduction of toxic su\bstances
COzﬂF.‘:HEﬁI];’)& such as dioxins

Reduction of
CO:2 emissions,
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Application of low-calorie fuel
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Reduction in fuel consumption
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Increase
in production quantity




ChugaiRo
Channel type recuperator
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Channel type recuperator is a lightweight and
compact structure composed of many heat transfer
unit made by multiple steel tubes. Representative
application is an industrial furnace. Channel type
recuperator for them is installed in the flue of industrial
furnace to preheat air and/or fuel gas. Exhaust gas

. flows through outer of tubes and pre-heated fluid

= #A (gas/air) flows through inner of tubes and heat
HEH R HEA R transfer is gaining by convection mechanism.

Flue Gas Waste Gas

m & H
Application range of temperature

"R Features
® /N NTZAM ® Inexpensive price and compact size
o HEA X BEDEHEE N LV ® Applicable to a wide range of temperatures of exhaust gas
¢ BEMENI B (HRE85%) © High temperature efficiency (Max 85%)
o BEH R BIEHBRY D BN ® Less pressure loss of exhaust gas flow
o RIFMA BV (BWALIES) © High maintainability (Easy replacement)
T #%
specification s Application
o SREMhNZERP ® Steel reheating furnace
® AR © Heat treatment furnace/oven
o EETR R ENIF @ Incinerator
o JESKIRARIF © Non-ferrous melting furnace
o ALIF © Coking furnace
o ZIET M © Other industrial furnaces
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ChugaiRo
Shell & tube type recuperator
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BEH X
Flue Gas

Shell & tube type recuperator is a compact structure composed of
heat transfer tubes made by multiple steel tubes, bellows and body
(shell). Generally, exhaust gas flows through inside of heat transfer
tube and heated fluid flows through inside of body (opposite way is
also possible) and the heat transfer mechanism is gaining by
convection. This type of recuperator can be installed in the flue gas
ducts of various types of industrial furnaces in self-supporting.

Hot Air
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Cold Air & -

T ARl

Prefllléated fluid

im FE 5
Application range of temperature

¥R Features

O A AN Z BICETHAZ T AfEHTIEE o Applicable to exhaust gas with high contaminated dust
(FZANDBEFHERES ERET7/20) (because of leading to dust self-purifying action)

o ZANREFEBEEHAR]RE © Applicable with dust removal equipment
(Tavhy)—Z T %E) (shot cleaning equipment)

® 1 /\NJk ® Compact size

o T - [EZR S ] BE ® Useable as part of stack and flue

1 %
specification RS Application

o SRR ® Environmental incinerator

o X 1 :;RIFHAPH ® Hot blast cupola

o HHNIF IR ® Heat treatment furnace

® [ERk AR e Kiln

® SkER NN IR © Steel reheating furnace

o ZiET M © Other industrial furnaces
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ChugaiRo
Radiation method double cylinder type recuperator
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BEH X
Waste Gas

P
ngﬁkir Radiation type recuperator is very simple structure composed of
double cylinders made of steel. Generally, exhaust gas flows through
inner cylinder and pre-heated fluid (air/gas) flows through clearance
between inner and outer cylinder (opposite way is also possible) and
the heat transfer mechanism is gaining by radiation and convection.
This type of recuperator shows high performance under heavy thermal
load and can be in the flue gas ducts of various types of industrial

furnaces in self-supporting.

Ll
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il | it omm
‘ Hot Air
O HEHZ s Preheated fluid

Flue Gas

m & H
Application range of temperature

B R Features
o = BHEA X THEMAREE (~1400C) ® Applicable to high temperature exhaust gas: Up to 1400°C
® B A ENCFAL ® Applicable to a wide range of thermal loads
0 AN ZBICECHEA XIC(E TAE © Useable for exhaust gas including high contaminated dust
o A REHBANIFEAEE N o Extra less pressure loss of exhaust gas flue
o IEENBRE T LTIV © Simple and solid structure
® Ty - [EZR - SR ] BE ® Useable as part of stack and flue
T
specification RS Application
o T RRRIF © Glass melting furnace
o SEENELIF ® Forged steel reheating furnace
o K AR © Ash melting furnace
® /i Z{LiARLIF o Gasification melting furnace
® S5 AR - FARLKE ® Environmental incinerator
® SESKIARRIR © Non-ferrous melting furnace
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ChugaiRo
Radiation method cage type recuperator
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HeHZ
Waste Gas

E—i ‘ Cage type recuperator is one of the radiation type recuperator where steel
i | N tubes are used as heat transfer instead of inner cylindrical steel. Exhaust gas
m )ﬂ_ flows through outside of heat transfer tube and pre-heated fluid (air/gas) flows
f Cold Air through inside of tube, and the heat transfer is gaining by radiation and
i f convection. This type of recuperators can be installed in the flue gas ducts of
1 ] | ; various types of industrial furnaces in self-supporting and applied as start-up
:i heaters. In case of using start-up heater, the structure can be simple design (no

! need combustion chamber) and consequently inexpensive price.

==

i FE 5
Application range of temperature

BER Features
o = BHEA X THEMAREE (~1400C) ® Applicable to high temperature exhaust gas: Up to 1400°C
® B A ENCFAL ® Applicable to a wide range of thermal loads
0 Z AN ETHEH RI{EH B BE © Useable for exhaust gas including high contaminated dust
o A REHBANIFEAEE N o Extra less pressure loss of exhaust gas flue
o FHNFRIFRIADE NS THIER R RE © Useable for high pressure heated fluid
O TS L AMN BN (F 2T DXE]NRE) © High maintainability (Easy replacement of the tubes)
o I - [EZR SR ] BE ® Useable as part of stack and flue
T
specification RS Application
® 7 ILIBRRIF © Aluminum melting furnace
o SEENELIF ® Forged steel reheating furnace
o K AR © Ash melting furnace
® /i Z{LiARLIF o Gasification melting furnace
® S5 AR - FARLKE ® Environmental incinerator
(LTI ZDh ® Chemical plant and others
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The other products
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We can supply the following products.

Plate type recuperator

7L—bhELFaNL—%

T = R
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Air fin cooler

I77429—5—
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ChugaiRo

Finned tube type heat exchanger (steam&gas)

7140 Fa1—TRNAXHBER (FER- HR)

Bare tube type heat exchanger (steam&gas)

N7 F1—TRBTHEB (ER-HA)
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ChugaiRo
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o HEAILRE o HIE IR E o HIE IR E o HIEAIBE o HR{AIRE
~1050°C ~ 1050°C (BREE) 600°C ~ 1400C 600°C ~ 1400C ~ 800°C
1 g8 ~  900°C (&518E)
o TEVAIEE o FEEIRE o FEEIRE o FEAIRE o FEEIEE
~ 730C ~ 720°C ~ 700°C ~ 800C ~ 600°C
© I /XN TLA OSANEZBIZETHS | o ZBHEAXTHER | o ZBHHXTHERR | @ 22 /XUNCRAM
o HEH X B E DE & AT A{EFARIEE A]HE (~1400°C) #E(~1400°C) O EEMRIZV (RS
PN (ZAZNDBEEER%E] | e BREENIAL e BT EH)ICHE 85%)
O EENERI BN (RS EHT0) AN ESZBIZETH | 0 A XNEBTHEHXIC | o RFHRS
85%) o X ZANRRELEE L HRIAEFRTRE {ERPTEE o A XNRRELBLHA
% E o HEH RBIEAIBRD TTRE o HEHZBIESIBERN T | oHEAXBIENBLH,IT | TIEE
Do (vaybyy—=27% EAEEEN EAEEN
o RPN F N (AL 4 B) OIBENRE TSIV | e WK AEDES
LR S) =PIAYIN o (@ - fEZe L SR AE N ELTHiERTEE
o [Ty - fEZR S RTRE 0 AT LRSS FLY
(Fa—TOXBIRS)
® [T - [EZR SR A PIBE
OSH -2ANHLEY | o XXM EBF -RIETS | @600 CLUTOEHENS | €600 CUTOEHENS | @ hDBKICHEN TB
ZUOBREBAEREE HROEEFEH ZITIER DA FARRE DA FARFE AL
O HEHRA AN BB IR BES o HEIIC, CO2:H2074 | @ BiEMIIC. CO2:-H207 | @ ZiBsE TIHBEAD
F= BAEARREE O HZXENAKENHZEIL ZNEEFhTVWEWVE AP EENTOEVES BRPH3
e O IEE (r— ) H i BHEVE B3 ERARA I fEARA] o EHNFEVRIEADE
E:d OHABNWABNDIZEEIR | o HXBHFABNIHAWE | BARRMEE
BHEEVE BHEVE o 2H - 2SDHLEY
ZVRBAIREE
o SREmAN IR ® BRI HIF o TR IR ® 7ILIAIEIR ® HANIBIR
® HALIRIF ® X RS AAPH o S NELIF o {EE MR © SREmANENIR
Hi& o ETNIEENF ® FLITIF o [TARME o [T ARME eI T7E—%
= © JESKIR AR ® [5ERK IR ® /i Z{LiERF ® /i Z{LARMIF
o ZALIF ® SEEENE AR © G - TARAF © G IRENF - TARF
e RIETHHMH e RIETXH ® JESKIAREIR o {LETIN T
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Heat Transfer Mechanism

fm 107

Channel type
recuperator

® Heat-source fluid :
convection

® Preheated fluid :
convection

® Heat-transfer surface:
multiple tubes

-

Shell & tube type
recuperator

® Heat-source fluid :
convection

® Preheated fluid :
convection

® Heat-transfer surface:
multiple tubes

Radiation method
double cylinder type
recuperator

® Heat-source fluid :
radiation

® Preheated fluid :
convection

® Heat-transfer surface:
inner cylinder

L 104

Radiation method
cage type
recuperator

® Heat-source fluid :
radiation

© Preheated fluid :
convection

® Heat-transfer surface:
multiple tubes

ChugaiRo

The other
products

Plate type
recuperator

® Heat-source fluid :
convection

® Preheated fluid :
convection

® Heat-transfer surface:
plates

©® Heat source temperature:
Up to 1050°C

® Heat source temperature:
Up o 1050°C (Inside of the tube)

® Heat source temperature:

From 600°C to 1400°C

® Heat source temperature:

From 600°C to 1400°C

® Heat source temperature:
Up to 800°C

Performance Upto 900°C (Qutside of the tube)
© Preheated gas temperature: | ® Preheated gas temperature: | ® Preheated gas temperature: | ® Preheated gas temperature: | ® Preheated gas temperature:
Up to 730°C Upto 720°C Up to 700°C Up to 800°C Up to 600°C
® Inexpensive price and | ® Applicable to exhaust ® Applicable to high | ® Applicable to high | ®Inexpensive price and
compact size gas with high temperature exhaust temperature exhaust compact size
® Applicable to a wide | contaminated dust gas: Up to 1400°C gas: Up to 1400°C © High temperature
range of temperatures of | (because of leading to | ® Applicable to a wide | ® Applicable to a wide efficiency (Max 85%)
exhaust gas dust self-purifying action) range of thermal loads range of thermal loads ® High maintainability
® High temperature | ® Applicable with dust | ®Useable for exhaust gas | ® Useable for exhaust gas | @ Applicable with dust
efficiency (Max 85%) removal equipment including high including high removal equipments
® Less pressure loss of | (shot cleaning contaminated dust contaminated dust
Features exhaust gas flow equipment) © Extra less pressure loss | ® Extra less pressure loss
® High maintainability (Easy | ® Compact size of exhaust gas flue of exhaust gas flue
replacement) ® Useable as part of stack | ® Simple and solid ® Useable for high
and flue structure pressure heated fluid
® Useable as part of stack | ® High maintainability
and flue (Easy replacement of
the tubes)
® Useable as part of stack
and flue
© Unsuitable application | ® Unsuitable in case of the | ® Uneconomical way | ® Uneconomical way ® Lower airtightness than
under frequent thermal heat source gas having when the heat source when the heat source other models.
fluctuation environment | fusion and adherence gas temperature is less gas temperature is less | ® Unsuitable application
and large amount of property. than 600°C. than 600°C. under high
. dust in exhaust gas | ® Required multiple units | ® Inapplicable when the | ® Inapplicable when the temperature/pressure
Cautions fluid. under large volume of heat source gas does heat source gas does fluid because of a
© Need casings to set. the fluid. not include CO2 or H20 not include CO2 or H20 thermal strain.
component. component. ® Unsuitable application
® Required multiple units | ® Required multiple units under frequent thermal
under large volume of under large volume of fluctuation environment.
the fluid. the fluid.
® Steel reheating furnace | ® Environmental incinerator | ® Glass melting furnace ©® Aluminum melting ©® Heat treatment furnace
® Heat treatment © Hot blast cupola ® Forged steel reheating furnace ® Steel reheating furnace
furnace/oven ©® Heat treatment furnace furnace ® Forged steel reheating ©® Air heaters
® Incinerator @ Kiln ® Ash melting furnace furnace
Applications ® Non-ferrous melting | ® Steel reheating furace | ® Gasification melting | ®Ash melting furnace

furnace
® Coking furnace
© Other industrial
furnaces

® Other industrial
furnaces

furnace
® Environmental incinerator
® Non-ferrous melting
furnace

LxanNL—4 (B3 H88) & 25K -HAE—4 Recuperator (Heat Exchanger) & Air - Gas Heater

® Gasification melting
furnace

® Environmental incinerator

® Chemical plant and
others
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Please fill in below blanks for your planning.

[/#_‘L/\o l/—'}'lﬂiﬁ Recuperator type *}E@%*SI- Fuel for combustion
*}Eﬂiﬁ Furnace type 1&11'[%%&% Low calorific value
’L%*il- ‘;ﬁ ﬁ% Amount of fuel consumption E%kt Air-fuel ratio
I5H By FXETSRIF RA TR DEER 4
Item Unit Design Condition Max Current Operating Condition
};F jJX %ﬂ}:& Exhaust gas composition
(REBRS AR S L ET) Vol %
(Estimate from the kind of fuel unless otherwise specified)
?;F ﬁZ;ﬁ% Exhaust gas flow rate Nm3/h
HEAH X A [O78 FE Exhaust gas inlet temperature C
HEAH X H 38 E Exnhaust gas outlet temperature C
?;F jJXE j] Exhaust gas pressure mmH20
RFBHEA RER (75 noce: sos. mmH20
JBERMERL 2 R U BRI concantotonol ovasiges | PPM
HEH XX ANE Exhaust gas dust amount g/Nm?3
?ﬁ %%ﬂ(% ’Eﬁ‘.ﬂﬁ‘z Preheated fluid composition Vol %
[E] 7% & Preheated fluid flow rate Nm3/h
[El A [O32 E Preneated fluid inlet temperature C
[E H 38 E Preneated fuid outlet temperature C
B £ jj Preheated fluid pressure mmH20
IEI %QE*E Egﬂ;izgzlzupigessure loss of mmH2O
v \' SEH C ive el ts and th
BERMER 5§ RUSRM Srusaneezsts  ppm
5 Eh | 5 X N = preheated fluid dust amount g/Nm?3
B EIRS i it [I24RFfEE K X H L] BEE/ANyF X =]
EEK ;Ik 3L Operatin conditon Continuously 24’ r{gurs day(s) hour(s) by batch processing day(s)

¥ _EEEDOAN FEHFIREL BB A DRCAEBERVELET,

Please fill in the blanks as much as possible.

R2ICHTITERTERADOEG, BURHAE R L BFHD £ ELBELLZE L,
SAFETY PRECAUTIONS : Read the instruction manual carefully before using the equipment.
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CHUGAI RO CO, LTD.

B OE ¥ FF 75928331 IRMAXEAFAEI2T 4% Sakai Works: 2-4, Chikko-Shinmachi, Nishi-ku, Sakai 592-8331, Japan

77 NEERE TEL (072) 247-2107 (Bi&) FAX (072) 247-2174 Tel +81-72-247-2107  Fax +81-72-247-2174

B R KX o 71080075 REEAEXERM2T B5E7S (8L L) Tokyo Branch: 2-5-7, Konan, Minato-ku, Tokyo 108-0075, Japan

77 NEERE TEL (03) 5783-3378 (Ei#) FAX (03) 5783-3368 Tel +81-3-5783-3378  Fax +81-3-5783-3368

BEHEEFR T4500003 BEEMPHXEERET BH21%F 195 #R9242717) Nagoya Sales Office: 1-21-19, Meieki-Minami, Nakamura-ku, Nagoya 450-0003, Japan
TEL (052) 561-3561 (f{z) FAX (052) 561-3566 Tel +81-52-561-3561 Fax +81-52-561-3566
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@The descriptions and specifications are subject to change without notice.
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