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CRB CONCENTRIC RADIANT TUBE UNIT
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CONSTRUCTION-INSTALLATION
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The CRB concentric radiant tube unit is an
indirect heating device of compact construction
with high heat efficiency. The unit incorporates a
radiant tube and recuperator for energy-saving
purposes. The gas combustion system of the unit
is of single-end tube type, which ensures ease of
mounting. Furthermore, the provided tube can be
replaced with an electrotube with ease.
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Dilute air copper pipe

(Not provided if the heat quantity of the
gas used is below 25 MJ/m? (normal).)
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Combusion air inlet
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Maintenance bracket
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Spark plug

Dilute air copper pipe
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Purge air copper pipe for flame detector
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(Mixer for constant air-to-gas ratio maintenance) e M Tube length L” 120
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Burner body
(Recuperator and low-NOx mechanism incorporated)
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Unit model Tug%r?])g%rpal A B C D ¢E F G H J $K M $N
CRB—3E— 90 25A | 8A 130
324 74 110 210 240 300 40A (X Z) (X R) 14 21 ————
CRB—4E— 116 (female) | (female) 160
CRB—5E— 144 40A | 10A 190
427 84 150 270 300 400 65A (#2) (xZ) 18 27 ————
CRB—6E— 167 (female) | (female) 220
) 1. PR IFA OAIIREN D F 1 — T B HBL VIS ZE R &, Note) 1. Make sure that mechanical vibration from the inner or outer surface will
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not be transmitted to the tube. The tube is under tough operating
conditions. Therefore, if heavy vibration is imposed for a long time, the
life of the tube will be adversely affected.

2. Consult your Chugai Ro representative if the tube is not mounted in the
horizontal direction or vertically downward.
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APPLICATIONS
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The unit is available to a wide variety of applications
including atmospheric heat treatment furnaces, such as
carburization furnace and quench furnaces, and glass heat
treatment furnaces and salt bath heat treatment furnaces.
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DESIGNATION
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Symbol| Tube size | |Symbol| Tubelength L| |Symbol|Installation length T|  |Symbol Type of fuel Symbol| Operating fumace temperature | [Symbol| Mounting direction
10 |0 LP _|Z0/s># X Propane gas 600 600CLIT TK AR
3 o |Bpi| [200| 150~249 | ITB 575> %2 Butane gas H' | Horzotal ecion
4E| fE 14 | 5@ N1 |[KRAHX Natural gas 800 800C ~
st | 4785 6 Sbe l’:ﬁgm 300 | 250~349 N2 [#m4X12A Towngas 12A - % fﬁ&ﬁmrd
6E ) STANDARD N3 |#BriAAX13A Towngas 13A 900 900C ~ -
18 \wmoroanons| | 400 | as0~as0 | |AI~H 75T 42 (B34~627MIMT c s |LECLLH
20 Butane air gas 950 950C ~ Other than above
CG |COG (7)—>nbm)
Coke oven gas
)L B RATIE 2o b7 DEDS BUHRIFREEE TOTATT Note) 1. The installation length T is a distance between the flange surface
2. Bk COGTEA DS &I LT BFMAREBEO LI, of the unit and the inner wall surface of the furnace to which the
3. FELIT—HAZERDBZ AL RAE MR (FREE) 2 HER S, Unit is mounted.
4, BHHRERAOGE G EAICTHEREID, 2. If the unit is applied to COG (coke oven gas) in steel mills, be sure
5. Fa—TRMARS KFEERAEIEEE TEUADSE G THEHEEID, to use desulfurized gas.
6. X DIEBIF IZEREDRELRLET, 3. Before using butane air gas, inform your Chugai Ro representative
of the calorific value and composition (or concentration) of the
gas.

4. Consult your Chugai Ro representative if special gas is used.

5. Consult your Chugai Ro representative if the tube is not mounted
in the horizontal direction or vertically downward.

. The asterisk-marked item indicates the flow rate of gas while the
unit is in standard operating condition.
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STANDARD SPECIFICATIONS
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Unit model Max air flow = % = N Tube size | Tube length = % = N = % = h

o 74 = . R R R B
me/min(normal)| Maximum | Minimum inch L mm Maximum | Minimum | Maximum | Minimum

CRB-3E-10 0.15 8.1 2.7 3 1000 850 550 450 150
CRB-3E-12 0.19 10.4 3.5 3 1200 1050 750 450 150
CRB-3E-14 0.23 12.7 4.3 3 1400 1250 950 450 150
CRB-4E-12 0.29 16.2 5.5 4 1200 1050 750 450 150
CRB-4E-14 0.36 19.7 6.7 4 1400 1250 950 450 150
CRB-4E-16 0.42 23.2 7.8 4 1600 1450 1150 450 150
CRB-5E-12 0.34 18.6 6.2 5 1200 1050 750 450 150
CRB-5E-14 0.42 23.2 7.8 5 1400 1250 950 450 150
CRB-5E-16 0.53 29.0 9.7 5 1600 1450 1150 450 150
CRB-5E-18 0.61 33.7 11.3 5 1800 1650 1350 450 150
CRB-6E-14 0.53 29.0 9.7 6 1400 1225 950 450 175
CRB-6E-16 0.63 34.8 11.7 6 1600 1425 1150 450 175
CRB-6E-18 0.74 40.7 14.0 6 1800 1625 1350 450 175
CRB-6E-20 0.84 46.5 15.2 6 2000 1825 1550 450 175

)L BRIEH AHRE N B SR RHHIRES1E4.5kPa (/N\—F+ A0) TF, Note) 1. The pressure of the combustion gas supply and that of the air supply
PRI A EETT, are both 4.5 kPa (at the burner inlet).

2. The standard air ratio is 1.15.
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PIPING DIAGRAM(Under same-pressure proportional (1 to 1/3-OFF) control of air and fuel gas)
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Tube Length and Installation Method
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T Fu(rnace wall thickness

PR Furnace width

T (e S
Installation Iength Na P (FREMF1—TES)
Inner furnace effective tube length
L(Fai—TEY) 50~70
Tube length
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B X Pitch between bumers | Distance between the burner and heated

Unit model components (e.g., furnace wall and roller)
Z (mm) W (mm)

CRB-3E |250L1 L 250 or over 15081 150 or over

CRB-4E (30014 300 or over 180L1E 180 or over

CRB-5E [350L1L 350 or over 22081k 220 or over

CRB-6E [420L1L 420 or over 25011 250 or over
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Radiant Tube Grades

The following radiant tube grades are available.
Select the most appropriate one according to the
maximum operating furnace temperature.
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Note) 1.

Make sure that the gas and air pipes will be designed so that the
pipes to each burner will have the same pressure loss, if a number
of burners are located in the same control zone.

. Make sure that the turbo blower selected will have a minimal

pressure change caused by flow rate changes.

. In the case of ON/OFF control, use a solenoid valve of slow-open

type (with quick shutting) for the gas and air.

. Install the ignition transformer as close as possible to the burner

(over a cabtyre cable with a length of approximately 1 m).
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The left figure shows the mounting
dimensions of the model that you
select. Mount the unit by paying

HIRR = fERIFR Fa—TJL—K
Maximum operating furnace temperature limits | Tube grades
650 C i L
Less than 650C
650CLI_E 900CHKH M
650°C or over and less than 900°C
900CLLE 950CLLF H
900°C or over and less than 950°C
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attention to the following items.
1. Each model has restrictions on
dimensions P and T. Therefore, be

sure to plan your mounting
dimensions within the specified
ratings.

2. If the length of the selected tube
is larger than the total dimension of
P and R, prepare and mount a
spacer corresponding to dimension
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2. IFASESRICEBRIEA D ETNDS
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Note) 1. Make sure that the operating
temperature will not exceed
maximum
furnace temperature limits, or
otherwise the life of the radiant
tube will be shortened.
2. Consult your Chugai Ro
representative,

3. Design the location of the burner
based on the left table relations.

4. Be sure to take a 50- to 70-mm
thermal expansion of the outer tube
into consideration.

5. Keep a space required for the
maintenance of the burner (outer
and inner tubes).
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@Control Method

The control method is possible in
any of the following cases: Air and
fuel gas can be under same-
pressure proportional control, i.e.,
(1 to 1/3-OFF) or high-OFF/low-
OFF or high-ON/low-OFF.
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operating

if the inner

atmosphere of the furnace
includes corrosive substances.
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BURNER CHARACTERISTICS The Unit has the following characteristics on the condition that the model number is CRB-4E-12 and that the fuel is 13A city gas.
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Excess air ratio characteristics
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Heat efficiency characteristics
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Combustion at low air ratio is possible in a wide range with
no generation of incombustible residues, such as COz.
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High heat efficiency is ensured by the excellent
characteristics of tube heat radiation and exhaust heat
recovery.
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Air preheat characteristics
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NOx characteristics
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The recuperator with highly efficient exhaust heat recovery

provides high-temperature preheated air, thus sharply saving

the consumption of fuel.
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The unique low-NOx function makes it possible to maintain
an excellent exhaust level.
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Tube surface temperature characteristics
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Combusion noise characteristics
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The temperature distribution of the tube will be maintained
evenly regardless of the change of combustion capacity.
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Burner load ——100% 910°C Furnace temperature
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Conditions: 100% burner load, background noise 65 dB (A)
and 74 dB (C) Combustion noise: 73 dB (A) or 79 dB (C)
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* The equipments in this catalog include patented /
patent pending technologies.

¥ AHZOTESIEMAERALTVET,
TERBEAIEIS T REICTHREL T3,
*This catalog uses the Sl units which can be calculated from the following
formula:
@ 1kcal/lh=1.163X10°kW 1kW=860kcal’h
@1kcal=4.18kJ (10000kcal=41.8MJ)  1kJ=0.239%cal (1MJ=239kcal)
@ 1mmH:0=1kg/m?=9.81Pa (1kg/cm*=98.1kPa)
1Pa=0.102mmH.0 (1kPa=102mmH.0)

RECAATITER:
CEFADERIE BREEEZ J<BFHD L EUBENLTIZEL,
SAFETY PRECAUTIONS :

Read the instruction manual carefully before using the equipment.
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/LA
A
A vs\ |

JAB

JMAQA-ET45 CMo14

1S0 9001/14001 Certified

CHUGAI RO CO,,LTD.

T592-8331 IR A X S AT T 4%
TEL(072) 247-1440 (& &)
T108-0075 R AEX A2 T B5&E75 (/L)
TEL(03)5783-3378 (E:&)

W EEM
H-EATLEED
R R X #
H-EATLEED
EHEERM

TEL(052)561-3561 (f£5%)

T582-0027 AFRAFHAR T FIRAET1000& 16
TEL(072)977-8503 (X&)

& 5 TR JE PR

FAX(072)247-1441
FAX(03)5783-3368
T450-0003 B HEM PR GERE1T B21% 195 (8RY724152717)
FAX(052)561-3566

FAX(072)978-6981

Sakai Works :2-4,Chikko-Shinmachi,Nishi-ku,Sakai 592-8331,Japan

Tel +81-72-247-1440  Fax +81-72-247-1441

Tokyo Branch :2-5-7,Konan,Minato-ku, Tokyo 108-0075,Japan
Tel +81-3-5783-3378  Fax +81-3-5783-3368

Nagoya Sales Office: 1-21-19,Meieki-Minami,Nakamura-ku,Nagoya 450-0003,Japan
Tel +81-52-561-3561 Fax +81-52-561-3566

Combustion Laboratory: 1000-6,Enmyo-cho,Kashiwara,Osaka 582-0027,Japan
Tel +81-72-977-8503  Fax +81-72-978-6981

OEHANBTICOVWT, BWRDEHFELVICEETIHEHHYETDT, 5P UHITTHELLEZE W,
@The descriptions and specifications are subject to change without notice.
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