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Since its foundation, CHUGAI RO CO., LTD. has steadily built up a record of performance
and achievement around the world as a leading Japanese combustion technology company.
“To continually develop the highest performance combustion equipment within the industry.”
This is our corporate attitude.
We have repeated combustion tests and heating capacity tests including various basic experiments,
and totally researched function and operability.
Combustion equipment created from state-of-the-art facilities and precision machining lines based
on results has earned us a solid reputation with our customers.
We also meet various demands such as response to energy savings and diversification

of fuels while always considering the global environment for the future.
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RCB LOW NOx REGENERATIVE BURNER SYSTEM
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Available Heat85%Ll L D& I xILFx—(CO4Hlli&) /N\—F 2 2T LTT,
Energy saving (CO2 emission reduction) burner system achieved the Available Heat : 85% or over.

¥ R
FEATURES

AH (Available Heat) 85%LI EHoT&E fees o
( AH (Available Heat): 85% or over > CEENOX&'T&EBKFH

Ultra-low NOx technology adopted
_ (RFIZEEE — [P HEHER)
MR E

X 100 (%)

(Combustion calorific value—Furnace discharge heat)
= X100 (%)

Combustion calorific value

ERSROIIANDEE

Regenerator models in a flexible

> variety of styles

BRRAEHC XTI

Available to a variety of fuels

Temperature efficiency: 80% or over

( BEMES0%L B ETEE

- FHESaE
BESER = —— = % 100 (%
BREEHE A X B RE (%)

Preheat air temperature
Combustion exhaust gas temperature

| Temperature efficiency | = X100 (%)

il R
CONTROL PRINCIPLE

—BDN=F DL TWBE A DN—FFBEHZOD
RENESILET A ASERBZ TRELLVIBE TR
EREhRIMCHEHLE T R RIS E R TR L. 8
=im (BEAZDB80%LLE) ICF#ShN—F TSN E T,
FREDY A7 IVERNEBTHE MBEEHFI/TNEDY
7,

While one of the burners is burning, the other burner will
work as an exhaust outlet. The exhaust gas is discharged
from the system after the waste heat of the gas is recovered
so that the temperature of the gas will be lowered to the
extent that there will be no condensation in the regenerator.
The combustion air receives heat from the regenerator.
Therefore, the combustion air will be preheated to a
super-high temperature (i.e., 80% of the temperature of the
exhaust gas or over) before the combustion air is supplied
the burner. When the preset cycle time elapses, the burners
exchange their roles of combustion and exhaustion.

g _E IRIEZ >IN
Furnace pressure damper
TT

Fuel switch

Fuel switch

Yo

Jd Ll
IX] = V|

ERPER ERYER Qo HHzgBR

Exhaust gas switch valve Air switch valve Air switch valve (/ Exhaust gas switch valve
A7 XimEET N o A7 ZREE 1
T Orifice flowmeter  HEAXEAETR ) Z2SERERF . Orifice flowmeter
B RIRE | 77> N\ Exhaust gas control valve Air flow control valve \ e L yinly)
Exhaust gas suction fan @J !H X X I Combustion air blower
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HAIRILE—:AH(Available Heat) lEES
ENERGY-SAVING PERFORMANCE : AH(Available Heat) COMPARISON

(GHERMN)

100 DI IRIN—F [(UYzRIN—F] # ¥ LNG
‘ Regenerative burner 2 %= tk:1.10
80 HEH 251 : 80%

B E % E:185%
\\ FRET/IN—F | FHESEE : 450C
60 — e e o
X \\ FEIG N —F BRI — 7| BRE5URE 1 20C
T Preheated air burner . .
< <Calculation Conditions>

ARIN—F Regenerative burner | Fuel:LNG
20 Cold-air burner Air ratio:1.10

Exhaust gas suction rate:80%
Temperature efficiency:85%

Preheated air burner | Preheated air temperature:450°C
Cold-air burner Combustion air temperature:20°C

0
700 800 900 1000 1100 1200 1300 1400 1500
IFRHEAZBE (C)  Exhaust gas temperature at furnace outlet (°C)

AH (Available Heat) DZEZNTEDBINFEAFIHEDFET,

The higher the furnace temperature is, the greater the difference in AH will be.

I PARIERRY R
FUEL SAVING RATE

GHERE)
€0 ! \ 1200 . E ; I{'\i%
RCB&Y ¥ T /\—F o = s

50 RCB Regenerative Burner 1000 z
(5o} —
< 40 800°C - <Calculation Conditions>
W © —
B - /f// Fuel:LNG
B = Air ratio:1.10
= FHETEE —
f—ﬁzg 20 \freheat airt;?ﬂ:f;'atyﬁre — |
g \ ‘

10 200°C 1 ! {

FHERIN—F
0 ‘ ‘ Preheated Air Burner
0 200 400 600 800 1000 1200 1400

HAXBE (C) Exhaust gas temperature (C)

FRERE SRENE
PREHEAT AIR TEMPERATURE AND TEMPERATURE EFFICIENCY

FHESEE
1200 100 SRR Preheat air t)e(mxlanenraﬁre %100 (%)
1000 55 E_,Z-@j 3,; % Temperature efficiency f%’kﬁf#ﬁ X‘}E E{ o
B | Temperature efficiency | X Combustion exhaust gas temperature
5 <
<5 800 ) 80 & _
" P E5 GERD
m§ & 600 7 ‘ FHETRE 70 .I;ﬂ,:’u:) i U LNG
JJF\(’ k9] / | Preheat air temperature :& 95> © 5 E:1.10
PHE / g A ARG 1 80%
5 400 60 pg8  EWEMOAAAER : 120°C
M- g 2 <Calculation Conditions>
200 50 Fuel:LNG
Air ratio:1.10
0 40 Exhaust gas suction rate:80%
200 400 600 800 1000 1200 1400 Exhaust gas temperature at regenerator outlet:120°C
BEAZBE (C)  Exhaust gas temperature (C)
PSR4 RCBEYENOXUYTRL—F+4FI\—F RCB LOW NOx REGENERATIVE BURNER SYSTEM
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x5 LINEUP OF MODELS
c
I g
7 & #8& cConstruction WHRAZIK  Flame size
RCB-STD® o
5
& D0 . KRR E
e BNXAI Ignition system 4 Flame length |
_ RLVTLALT bRAR 74 1
gggggg Main direct ignition 3
TR i2J Zba= T
IR TFHEE 1t
Reheating furnace & 1 /
Forging furnace 0
Aluminum melting furnace
Heat treatment furnace 0 (5403% 1(gg? (1 152090) (2107020)
Ladle preheater etc. kW(X1O4k I/h)
cal
RCB-STPH e m
o Pil rner 7
- ot burne T g— : 6 [ kFEEE |
e 7 gnition system |Flame length o
W N0y MN—F R 5
gﬁggig Pilot burner ignition 4 L
TISBREIR RP-15K&Y ( Ok {—F 3 r | st
Pt KREE
%ﬁ?gﬁﬁ " RP-15K Pilot burner 2 ,/ Flame ial:
Reheating furnace 1 7
Forging furnace 0 —
Aluminum melting furnace 0 500 1000 1500 2000 2500 3000 3500 4000
E:;Lu;z;rgzg:z;zace (43) (86) (129) (172) (215) (258) (301) (344)
: kW(x 10%cal/h)

Reheating furnace
Forging furnace

RCB-FD&! 1 IR WSTNELIAH R/ )2 =y Nt &
(STN!‘:’) Primary fuel Note) STN:Gas nozzle unit m
ISR N—F BNA Ignition system 10 I I
. Pilot burner 150y V=3 "X 8 Kz
ﬁﬁ& Pilot burner ignition 6 Flame Jength
se
) \ RP-15K&L (O {—F . >
g?ﬂgg%@ ® @ ® | RP-15K Pilot burner
7)155;?;%%3 2
0 1000 2000 3000 4000 5000 6000

(86) (172) (258) (344) (430) (516)

Forging furnace
Aluminum melting furnace
Heat treatment furnace
Ladle preheater etc.

2K

Secondary fuel

Aluminum melting furnace kw(x1 04kcal/h)
2RI
Secondary fuel
RCB-SF&! 1 RIEERL 2RI m
(Ya=pJL=LE) Primary fuel | Secondary fuel 3.0
BUKTSR Ignition system IR S
(Short flame type) & gnition syste 2.5~ Flame length & dia| —
M A0y NA—F Rk 20 L —
Use Pilot burner ignition 5 _—
S34E H2J A=Y A OyNAEED ' ~
SXSEANSRIR Gas nozzle unit 1.0 P
fﬁ??;{éé’; (Built - in pilot type)
YR T 05
BUATHEE 1t 00
e "0 500 1000 1500 2000 2500 3000 3500 4000

(43) (86) (129) (172) (215) (258) (301) (344)
kW(x 10%cal/h)

RCB-FH&!
A&

Use

SREMANZIF

SBAEHNERAF

TIVIBRRIR

HANFELR

JEStiR

DRATHEE ft
Reheating furnace
Forging furnace
Aluminum melting furnace
Heat treatment furnace

BRAAR Ignition system

ROy MN—=F @K
Pilot burner ignition

RP-15K&Y (1 Oyk\—F
RP-15K Pilot burner

FI%%IE é th
ame leng
N RAF
- Flame dia
A

—

N w s 0Oo

0
0 1000 2000 3000 4000 5000 6000
(86) (172) (258) (344) (430) (516)

Annealing furnace kW(X 10%cal/h)
Ladle preheater etc.
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NOx4¥1% NOx Characteristics

1FE & NOXHE

BEERER 100%
R 1.1
HESR A RWBE (R © 85%

Furnace Temperature and
NOx Characteristics

Burner load: 100%

Air ratio: 1.1

Exhaust gas suction rate: 85%

€ 100

Q

£ g0 COG 7/

3 2 EL OIL A
> 60 >

g 40 E /r/i'

N ——— ﬁ_NG

O 20

X

- oo 1100 1200 1300 1400

FARE Furnace Temperature °C

¥1. AEEDT—2IEFuel NEEATHNEE Ao
IR ER DR, BRVEDEEEN,
2. AERDT —S2REEZRRTLAVERRDOLOTY,
Notes)1. The data of the fuel oil A do not include FUEL N.
In case of using other fuel, contact us.
2. The data of the fuel oil A : Sprayed with compressed air.

AR & NOx 5t
HORELNG, 25

Furnace Temperature and NOx Characteristics
Fuel: LNG Excess air ratio: 1.1

ChugaiRo

BHEONLIRREE
ADAPTABLE FIRING RATE DEPENDENT ON MODELS
-
RCB-STDR!
(R
.
RCB-SF&!
]
RCB-STP B! (JRPaANsE)

R N N A A
RCB-FD (STN) 2! (\FPILEUALE)
U N A R A A
RCB-FH 24 (ZEx#A¥5E)

T Y

290465 1163 1774 2326 2907 3488 4070 4651 5233 5814 6395 6977 7558 8140

€ 100
8 |
= 80 COG
5 )
o 60 )/l/
=2
o 40
& —
N LNG
O 20
£ 0
- 1000 1100 1200 1300 1400

{FRIRE Furnace Temperature °C

JFE & NOx $5%

Furnace Temperature and NOx Characteristics

ALLNG,. 25 k1.1 Fuel: LNG Excess air ratio: 1.1

200 I I

g. 180

£ 160 ! !

X 140 f1REAR+2R B ﬂ RIRFL t

% 120 H1st fuel + 2nd fuel| %nﬁﬁffd //
100 >

ﬂmk 80 o \\/

% 60 \ oA [91% Switch] //

O 40 //

X 20

- 0

- 800 900 1000 1100 1200 1300 1400

FRRE Furnace Temperature °C

KW
25 50 100 150 200 250 300 350 400 450 500 550 600 650 700
X 10%cal/h
BIBEER
LINEUP OF MODEL NUMBER
FARRERIRAREEE [KW(X10%cal/h)]
Mgiéill Maximum firing rate dependent on furnace temperatures
900C 1100C 1300C
RCB-[- 8 617( 53) 531( 46) 465( 40)
RCB-[-10 926( 80) 796( 68) 698( 60)
RCB-[-12 1235(106) 1061( 91) 930( 80)
RCB-[ ]-20 1852(159) 1592(137) 1395(120)
RCB-[ ]-22 2084(179) 1791(154) 1570(135)
RCB-[1-25 2315(199) 1990(171) 1744(150)
RCB-[-35 3087(266) 2653(228) 2326(200)
RCB-[-40 3859(332) 3316(285) 2907 (250)
RCB-[-60 5403(465) 4642(399) 4070(350)
RCB-[-75 6946 (597) 5969(513) 5233(450)
RCB-[-80 7718(664) 6632(570) 5814(500)

LEOBEEIZ. T7EHIKPa. 2R FRIBE1300°CERELLTVET,

The above firing rates are based on air pressure of 4kPa, excess air ratio of 1.1, and

a furnace temperature of 1300°C.

1AE & NOx 451  Furnace Temperature and NOx Characteristics
= 200 AHETRE 1 100% Burner load: 100%
S 180 R 11 Air ratio: 1.1 )
L 160 (coa 71j§ S5 ZBE|E : 85% Exhaust gas suction rate: 85%
X 140
O 120 BY: FUEL OIL A]
Z 100 AP
ﬂ]* 80 / ] >
— = LNG
£ 60 ——
N ————— . N = L) s
S 40 %1, ABROT—SI3Fuel NEBATEEL Ao
X 20 MR ERDRRIL. BEVEDEEE,
— 0 2. AEBMDT —2IEERRATLA Y ERBOLOTT,
™ 1000 ;1 00 1200 1300 1400 Notes)1. The data of the fueloil A do not include FUEL N.
y 3 In case of using other fuel, contact us.
XFW’ME Furnace Temperature c 2. The data of the fuel oil A : Sprayed with compressed air.
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EXAMPLES OF APPLICATIONS (REHEATING FURNACE)

I KBl (INEF)

Jauing anieiauabay

DINHNT—H

RCB-STD

RCB-STP

RCB-FD

(o
e,
e}
1S
2
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©
c
S
>
Ie!
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[a)
L
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Qe
ok
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SR MG

RCBEUENOXUY 1R —F+4TJ/\—F RCB LOW NOx REGENERATIVE BURNER SYSTEM
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Khtefl (BN T F=E)
EXAMPLES OF APPLICATIONS (LADLE PREHEATER)
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Xt IcHERE

Available burner
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Kt (FHE1F)
EXAMPLES OF APPLICATIONS (FORGING FURNACE)
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AR/
AC): 1)
Mounting

on side

or back

ok
Available
burner

RCB-FH

RCB-SF
RCB-ES

RCB-SFEE RS tx/\—F
RCB-SF Swirl Short Flame Regenerative Gas Burner

|z
ollo
m||co
)
=
oj|T

RHERAT

Mounting
on roof

ogtE
Available
burner

RCB-STD
RCB-STP
RCB-SF
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NREIREE
Flame detector

X700
Maintenance hole

21T

ZRAOBEHRHO
Air inlet / Exhaust gas outlet

it Gas nozzle unit

#X Gas
25 Air
HAI/ XL 9k

: / laN
% HAIZILZwh

Gas nozzle unit

BIEFL

Meas

urement hole

ZEZE Ball

BIEFL

box

f—fﬁ—‘—$?—\ BIEFL

Measurement hole 4]

BIEFL
Measurement hole

Maintenance hole
N2 N
Drain hole

Measurement hole

Ny mE,

Measurement hole

ZERAOBEAZREO
Air inlet / Exhaust gas outlet

mESMYIab—yay
Simulation of temperature distribution

Burners

Temperature
()

w 1250

= 900
Temperature ("C)

|
|

Burner / L ‘-‘\ ‘Izy\\ §

X 70
Maintenance hole

waangzen £ HR/XNL= 5k
Gas nozzle unit

Air inlet / Exhaust gas outlet

BITEFL
Measurement hole

NREREE

Flame detector

BESMYIaL—vIay
Simulation of temperature distribution

Burners
Temperature
()

TERDRESHHRIF Y

The distribution of the bottom is uniform.

Burner { m 1250

. & 900
A S S Temperature (‘C)

PR EMASHT
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el (77 )L =/BERIF)
EXAMPLES OF APPLICATIONS (ALUMINUM MELTING FURNACE)
TIVIARIFER) /N —F

REGENERATIVE BURNER FOR ALUMNUM
MELTING FURNACE
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RCB-STPEVRIGEN X
RCB-STP Combustion flame

P

= = w" ‘BRI =N

Gas nozzle unit

| x—mmo

¢ ‘.l. . ,,‘-‘";- S .‘_h '.’
Bal leans -': | Ball out
Ball Cleaning machine Juu| #AMFLE all outlet
- Dust outlet

EERAESHMBRFEDAT 7 RFRERH CA VTV ADE =R
Adoption of a new structure and incorporating a unique media washing device
developed by Chugai Ro has improved maintenance.

TERIN—FNRKIZIV TIVIARIFER) S 1 XN\—F GO BE LA TF X T
Flame nozzles of a conventional burner WIS RIRREEMEIF TEET,

This burners can always be kept clean with simple
maintenance.

FAIW/Z Ik
Oil nozzle unit

FAADEEEDE o T
When nozzles arelclogged with dust... fljicakinn /. o B ; 23 /ii;z Jnftl\

| BRI/
| Airnozzle |

SO E D 7L<¢1n¢ﬂl1~r,§>
Oil/Gas Dual Use Regenerative Burner <Patented>

722

A\
%/

™

AT F AN WBEICENET,
Maintenance was required.

\'
==L T WHIE SRR, EEFIEE)

A new structure that facilitates cleaning has been adopted.
<Patented>

9 RCBEUENOXUY TR —F1F/\—F RCB LOW NOx REGENERATIVE BURNER SYSTEM RSMR TS Bt
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BRCB-STP(HAE%)(Gas burner) = EASY MAINTENANCE BEETENEE

e EREAOYANENRMICRDBEET.

Ball mixer removes the dust in the ball box effectively.
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INABykN=F
orm gﬂﬁ?” Pilot burner
Maintenance hole e o gfﬁn%ziiﬁor

X270
Maintenance hole

Fetg

i)
Ball mixer e A7 ATHAD
— Ball mixer Ball inlet
e T J t 3 [ fesan
Ball outlet AEL M Al 1% Air nozzle HRIZIN L=k
Measurement hole m E Gas nozzle unit
*>70 BAIEFL
Maintenance hole ﬁ Measurement hole
T e
all box
) ZRAOBHZEA ICD\
L LN .~
xhaust gas outle
L L] <t [ X]

\ FLfl
Drain hole

BERCB-STP DUAL (F L. HRAEJEEHE) (Oil/gas switching burner) ~ EASY MAINTENANCE | 3355 ER{EH

ERI L BREAOYRANERRNICRDREET,

Ball mixer removes the dust in the ball box effectively.

LHRIZIN
YA R—IL Air nozzle
Sight hole

HR/ZW1=yh
Gas nozzle unit

A>70
Maintenance hole

pan|
Maintenance hole

i i g AFATHEAR
Ball mixer Ball inlet

et
Ball mixer

AF(7REO =\ ‘
Ball outlet

(1
UL .

FAIIZIVIZyh
Oil nozzle unit

L5 Ty & Y
a;i?\—t;ance hole BIEE, H
_— ﬁﬂr Measurement hole q
b ahas
3\ 7 Ball box
j | k Aﬁﬁ)lkm)ﬂtﬁxwu &&J
ir inlet = :
L 18 ‘ Exhaust gas outlet IEKI__DKI
RLfL 5
i HBIEFL
Drain hole Measurement hole
HERCB-FH AT AT
Pilot burner Pilot burner
HARR—VERAT L Za S AN 7
Sight hole mounting hole PSR AL / L /
Fuel gas ! I~
inlet/outlet /
\\\
& i) N\

AF(7EREO
Ball outlet

Measurement hole

\ B
Ball box

X |
AETL

V4

-

ZEA0-
Y o O WA | BN =R I\
\ Vi Air inlet/
Exhaust gas outlet

G
-

70 ]
Maintenance hole =t 2 -
)
1
A=) 7EAN g .
Insertion space KL%l
for arm of fork lift truck Drain hole
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ChugaiRo

RCB-SFEUERY I T RIN—F
RCB-SF SWIRL SHORT FLAME REGENERATIVE GAS BURNER

FERAEENOX. BE LT 1E

Short flame, low NOx emissions, and stable combustibility

SNIFHELIRICKDU I TR\ —F DERXR(LZRIBFRZIROBERE DG LICEHES!
ENOxMELTE LB ZmILUIcU Y 2 RI\—FT T
The short flame of this regenerative burner has been realized by adopting a strong

rotating flow. This contributes to improvement in flexibility of the furnace shape. This
regenerative burner realizes both low NOx emissions and stable combustibility.
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F1/XJv
F1 nozzle

F2/X v
F2 nozzle

BHR
FEATURES
OF 731
c BARIERR TCERAETRLET
o WEEFREBELIS TR N—FDNRKDFFHERHSZEN TE
E3 IS
o [FREEESIR BINELL TS BICL D SR L EEE
ETOVET,
e HARIFHBEAANIE I —TIZHEU TP EIBETT o
o JFIEA IRV IR EDEV SIS E TOREBEN VWA E,
RERTIEE T REE CH-7-5FRICHRE T,
@ ENOx . ZE U= Ak

o BB/ XIUEEICEN AENOXMEERTE LR IRIEEEIR
LET,

11 RCBE{ENOXUY TRL—F+F/\—F RCB LOW NOx REGENERATIVE BURNER SYSTEM

F2/X)u
_ F2 nozzle

F20D Z D#RIE R 5
Combustion flame of only F2

F1+F2D 8RN 2%
Combustion flame of only F1+F2

@ Short flame

* The short flame is formed by a strong rotating flow.

* Interference by regenerative burners disposed opposite to
each other can be prevented.

* The inside wall of the furnace is heated efficiently to
transmit heat very effectively by radiant heat.

* This burner can be mounted not only on a side wall but
also on a roof.

* This is best in a case where a burner could not be easily
mounted in the past, for example, in a case where the
furnace is narrow or low in height, or the distance to the
object heated is too short.

@ Low NOx emissions and stable combustibility
* Low NOx emissions and stable combustibility are realized
by Chugai Ro’s own nozzle structure.
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I APPLICATIONS
* SKSHANERAR

o k& BIARRIFIF
* SRS NNELAF

o ZLANLIELR etc.

IN—F 1k

SPECIFICATION EXAMPLES
«# 3 : RCB-SF-[]
% ¥l :LNG. LPG. ZOt&EH X

N—F18&
BURNER CONSTRUCTION

* Reheating furn

ChugaiRo

aces

* Holding furnaces for nonferrous metals

* Forging reheat

ing furnaces

* Heat treatment furnaces, etc.

 Model: RCB-SF-[]
* Fuel: LNG, LPG, or other gases

NOxHF1%

NOx CHARACTERISTIC

(&) BRREE :

581kW, B#}: LNG, 2%tk : 1.1

[Conditions] Combustion capacity: 581 kW,
fuel: LNG, excess air ratio: 1:1

IN—F AR 200
Burner head ‘ \
\ F1HZ/ XL F1/ZXIV+F2/ X0
F1 gas nozzle F1 nozzle + F2 nozzle
g 150 F2/ ZIV)%
f% fﬁ ﬁ 8 F2 nozzle switching
B I
) N "
K/ FRHZ/Z I & A
F2HRI X)L F2 gas nozzle o 100
F2 gas nozzle ﬂ 2
5 )
=z 50
B / /
Fuel gas inlet — (
] 0
700 800 900 1000 1100 1200 1300 1400
FABE Furnace Temperature ‘C
SAL ZA] M AY
NRAZIK
FLAME FIGURE wxEHiERETPEY D 1/2LTF
" — The flame length is below half
SS—FEI KRR KKE that of the conventional model (STP).
Flame length Flame diameter
Burner model
(m) (m)
ROB-5F 18 1.3 JRE ORI~ DNR DT BRI
RCB-FH 22 0.5 IFRARDBHREDE E
Ui e P S it
RCB-STP 3.0 0.7 Flexibiriic;:rslnt;? the furnace shape is improved.
[Sf4] BMEERE : 581kW, ##: LNG, Z2SLtt 1.1, (FRIBE : 1300C

[Conditions] Combustion capacity: 581 kW, fuel: LNG, excess air ratio: 1:1,

Furnace Temperature: 1300°C

POMFIRGN ST
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ChugaiRo

RCB-ESB/\f ZAE—REILITVUITRIN—F
RCB-ES HIGH SPEED SELF-REGENERATIVE BURNER
1 & wel
il T s B
B FEATURES
: OF/N NBE
e BANEILI TS 1 XN—F TR R/NI X (BRELE. U1t
SAN)EER

s MITRZAIT DR -BEARNEREANR

o BREIDEGEAEP ORE TR B AP AE
@IN)TTIVTL— LSS

s KRR BRBELED I FHIRCIRESGICEHEEZE

TR

- E-FEIRIC L) IRBRAED 2

@EENR

- BEAK CFNRERERRL FRRESHOH—MER
E

(DUltra-compact and small capacity

- The world’s smallest class direct frame type self-
regenerative burner realized (by volume ratio according
to our research)

EX + Independent valve type air/exhaust gas selector valve
Long flame incor_porated. _ '
+ Continuous fuel supply is possible, no fuel selector valve

required.

(@Variable flame

- Adjustable according to furnace configuration and oper-
ating conditions since the flame pattern can be freely
changed.

- Combustion state changes according to mode switching.

(®High-speed flame

- Increase in uniformity of furnace temperature distribution
by agitating furnace atmosphere with high-speed flame.

SES -
Short flame *ﬁmiﬁﬂﬂ
CONSTRUCTION

BAzHO

Exhaust gas outlet

1TRESAO

Primary air inlet
HAhR—IL
Sight hole
RIN=9TZY ; q

Spark plug
ek ET (e

Switching all Tie
valve

e B
q e
WRAZAR o0
Fuel gas inlet

L

IN=F21IL
) Burner tile
—%B A—VBHO
b Ball outlet
MEEEAD
Combustion air inlet
IN—F {1
IN—FEIR RIREE Rk BRFHA XES R RIES FRRE
Burner model Firing rate Excess air ratio Gas Pressure Air pressure Furnace temperature
RCB-ES-125K 145kW
RCB-ES-250K 290kW 1.1 1.5kPa 7.0kPa 1,300°C
RCB-ES-500K 580kW
RCBEUENOXUY TR —F+T/\—F RCB LOW NOx REGENERATIVE BURNER SYSTEM SR T EMN ST
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BURNER DIMENSIONS

FAHRIH -T2 =k

Exhaust gas cylinder unit

;

,_Ij:I_\o e
%ﬁﬁh

o o

o ol

[ ]
pEEN:

N\

|
G o
Gl

E 1,

1RZRAR
Primary air inlet

BEHZEO

Exhaust gas outlet

~A

~B_C

F

BEAZAO ]
gas inlet

I7I) A= Zyk
Air cylinder unit

[

L Ll
MRS AO

Combustion air inlet

ChugaiRo

= B c D - i G H

RCB-ES-125K 890 90 115 195 290 200 320 341
RCB-ES-250K 973 113 120 210 300 230 400 381
RCB-ES-500K 1143 113 165 260 325 280 550 466
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IN—F %
BURNER CHARACTERISTICS

[Z4) /3 —7815K : RCB-ES-250K, AR E © 290kW, BF - 13AFMAH X, 2R © 1.1, FFAREE : 1100C
[Conditions] Combustion capacity: 290 kW, fuel: 13A city gas, excess air ratio: 1:1, Furnace Temperature: 1100°C

KAFAR - NOXI§tE (RRE—K)
Flame pattern FERE—REEF 1500mm~ ‘ot
p E AT KB 2000mm NOXx chil;acterlstlcs (long flame mode)
Short flame mode 1500mm~ =
Long flame mode 2000mm 8 e
le al x
o, ! ! g "
g I —
=[] E S L
{000 1100 1200 1300 1400
FABE Furnace Temperature ‘C
AR RSB RCBEYENOXUYTRL—F1F/\—F RCB LOW NOx REGENERATIVE BURNER SYSTEM 14
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TSI IOVUITRV—F1TIN
SEMI-SELF REGENERATIVE
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FEATURES
@EEFEB0%L L @ Temperature efficiency 80% or higher
O/ B BE~NDERE D OTHE @Also allowed to be installed onto small equipment
OfENY VTV @Piping is simple

_ KREREE
zRAO - i Flame detector
BAZHEO A =
Air inlet/ )
Exhaust @ d
gas outlet

ZRAA -
A 2O
Air inlet/

Exhaust "

gas outlet

e
EXAMPLES OF APPLICATIONS

9
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TECVE=SmYIEHR
TECV 3WAY CYCLE VALVE

@
=
>
o
o
=
.8
@
c
@
>
5§
o

DY N\—FBRICHESN=ARERTY,
eR2AmIERICHEAN

BAN—R  HIOAREFRREULET,

This is a three-way selector valve developed
exclusively for regeneration burner.

This saves space and reduces cost more than
conventional two-way selector valve.

ATHEEE :400C
U—I2:0.1%TF

Fluid heatproof temperature: 400°C
Amount of leak: 0.1% or less

B ft #

INSTALLATION SPECIFICATIONS
}_ T S W BSEZRS:0.4MPa
N @ g o BHIAEEIER  100~200V
J— # (B ]
S TANB—LF 2L —B SEER 9 F
— % RSO EORIE, BEIVE DL,

Compression air:0.4MPa
Solenoid valve operating power source:
E-oF E-oF 100~200V
RS \| 1§ gl |/ woEs [Accessories]
i rdl Filter regulator
Proximity switch

¢C
PCD B

N
)
1
TF
%
¢C

Notes) Please consult us about requirements

D__H__ __H_D o other than the above specifications.

EI% Model | A B|C|[D]|E

TECV-100 [100A| 165|200 16 | 8 | 19 |105|100({210|620|210| 105|231 |646 (210
8
8

TECV-125 |125A| 200 (235| 16 19 [125|100|250 | 700|250 | 125|231 | 706 | 250
TECV-150 |150A| 230 |265| 18 19 | 140|100 |280| 760|280 140 (278|798 |280
TECV-200 |200A|280(320| 20 | 8 | 23 | 170|100 |340|880|340|170|360 |970 340
TECV-250 [250A|345|385| 22 | 12 | 23 | 200|100 [ 400 (1000| 400 | 200 | 369 (1069| 400
TECV-300 |300A| 390 (430 | 22 | 12 | 23 | 225|100 [ 450 |1100| 450 | 225 | 452 [1227| 450
TECV-350 |350A|435[480| 24 | 12 | 25 | 250|110 | 500 [1220] 500 | 250 | 452 [1302| 500
TECV-400 [400A|495|540| 24 | 16 | 25 | 280|110 | 560 (1340| 560 | 280 | 542 (1482| 560
TECV-450 |450A|555|605| 24 | 16 | 25 |315]110|630 1480/ 630 | 315|642 [1687| 630

AR RSB RCBEYENOXUYTRL—F1F/\—F RCB LOW NOx REGENERATIVE BURNER SYSTEM 16
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1) & P .
2] |70z
I
22 METHOD OF COMBUSTION CONTROL
LB
N
I3
F & IRESEE BEA MRS [REBASAHORE
Standards of control rate Exhaust gas suction rate and exhaust gas
outlet temperature
400
é??f‘ﬁil ° M FLNG
ontrol = BRIRARE - 2907kW (250%10%cal/h)
350 - * 2 .
fate 2 ZRADEE 20C 2 K Mo 1300C
(V) e e @ 358 X5 THEE 825kg AT 1 T ¢19mm 1200
%) °\/§' 0 Fuel LNG‘ ‘ ‘ ~ A 1ot
uel : o,
100 100% 1,89 250 | Firing rate : 2907kW ] 1000C
uzE (250x10%kcal/h) / 900
= Air inlet temperature : 20°C .
o o 3 200} Excess airratio : 1.1 Z 1 HEHR
75% EE 9 Sphere mass : 825kg AORE
("R 9 150 Sphere dia. : $19mm B Exhaust
50 w3 ‘ gas inlet
g 100 / temperature
i 3 /
25% 50
0 W 0% 0
AR (C) 50 60 70 80 90 100
- -~
Pro| cﬁ%ﬁiﬁan e Temperature HEA AR5 2 (%)
p g in furnace Exhaust gas suction rate
ECEoN =] = N=} o N =] = -8
SEBE>EREE REBE=EKLEE . - - . - .
Set temperature>Actual temperature Set temperature=<Actual temperature iE) A7 SR RIETH) XDMBERI T 2D TSI F LA,
Note) This rate is assumption and is not guaranteed.

TmeEHlE (FIC)
Flow rate control
TC
FIC TIC p
100% 100% 100% U A
L b
#2 i
75% 100% 75 | 199% | 759 Y #1
#1
Q. . L ] AN j—
75% 75% wEst  HER
Flowmeter ~Control
® a1 25% 25% 25% valve
#2 (o) 0, V. =
25% 25% - HlEF CREZE(L #2
CKRRE BV
@ #1 . K%ﬁ%ﬁ : /J\ t’]g# /\_j—
#2 Control by flow rate SW;tCh Burner
Flame speed : Low vaive
| 60 | 60 | 60 | 60 | Time(sec) Flame size : Small
B A L A5 U D
Time-proportional control EHE
Operator TC
D [TIoN_
100% | 60s 100% |60s 100% U ya
#2
100% 45s | 100%  |100%45s | 100% |100%45s i - #1
0. A i
5 mEET T N—F
100 100% 45s 100 100% 455 100 Flowmeter Switch  gymer
S S S valve
® #1 —| —| —|
#2
1Jool/fs %Ol/fs - YRR £ 2L #2
KRR R
hrie EEAs
® " - KITHR K DER
#2 Control by swiching time valve ~ Burner
Flame speed : High
| 60 | 60 | 60 | 60 |Time(sec) Flame size : Large

17  RCBEYENOXUYIRL—F<T/\—7F RCB LOW NOx REGENERATIVE BURNER SYSTEM ORISRt
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RCB-STPRUY TR —F T HAN—FHEEET7O—Y—b T3
PIPING FLOW PLAN FOR RCB-STP REGENERATIVE GAS BURNER Te
T8
AN
I3
HAZFEH Thermo couple (TIA) BAHRFYT R + &
o /7 _ Exhaust gas orifice o
S| Exhaust gas [ BEH RENE BEAH R a—I VT
< G| manual Exhaust gas press. gauge Exhaust gas control valve
RE| vave HARENRA 5 F FIC
wx Exhaust gas press. switch W-GAS X
B A2
Thermo couple HEH 2 Exhaust gas cycle valve  HEAZF&)/ LT
Exhaust gas E_ Exhaust gas manual valve
HRES T
N N Dilution air ::ﬂ’]"J?rX Eaa Thermo couple (TIA)
HEHZRE 77> — —a— A ¢ €
Exhaust gas fan FMETERFH o Maln air orifice BRI AO—ILINLT Pair regenerator 7o /gE2 | BHEERESET Regenerator press. gauge
Dilution air shut-off valve FIRE[FEH/ LT Main air control valve . EAst e
PRENE s EHzyF Diution air manual valve FIC RRERFE/ VT | Aiexhaust Regonerator
Alr press. gauge  Air press. switch AIR Main air manual vaive gas press.
Air blower L RN gauge
A S| R
O . Main air main air cycle valve ‘
ombustion Air i
—}Xg'ﬁfﬁg# . Pair regenerator REmTE L
Primary air reducing valve ,xg);?"ﬁ;yﬂ;fr%ﬁa; kg Primary air manual valve
HZEMF —RZESENE RER R
N Gas shut-off valve Primary air press. gauge o Plri%ary air —REREHE
ﬁZEﬁZ{Y* . —REXFE VT shut-off valve Primary air press. gauge
Gas press. switch Primary air manual valve
HRAENAAYF  prEpst | | IABESR —RZ25 Primary air \. (Rt
Gas press. swittch  Gag press. Gas i
HRERE ey HRIWT A HAAY T2 HEIZN 404
Gas press. gauge Gas manual valve Main gas orifice Pair gas nozzle =i
o o —RZER A AR
AR szt | Gasow meter FIC i gas somra vaive Primary af manualvalve  FE7gt
Gas strainer Gas shut-off o GAS A HZFAEIF Main gas adjustment valve Main gas
HAANTISIVT valve (7;72/\)»7 I val A1 LA ZEETF Main gas shut-off valve press. gauge
Gas stop valve a3 manuaf valve A AR A HZFEINIVT
Main gas Main gas manual valve
e i
Fuel gas 73400 ,hﬁxlgm—# HAI XN KB 2 Ignition transformer HRIXIWAZyh
HRINVT Pilot gas reducing valve Pair gas nozzle ;4514192 Flame detecto Gas nozzle unit
Gas manual valve S /¥OyhHRENET Pilot gas press. gauge,
INMOYNZENE .
Pil INA Ay H RS
! ot gas press. gauge Pilot gas shut-off valve .
INAOYbAR IOy RFE LT /}"‘fﬂ‘yh/\—?‘
Pilot gas Pilot gas manual valve 3 Pilot burner
o SOy —F il gg';gjz
INAOYhERIETT/ VT Pair pilot burner Pilot gas
Pilot air reducing valve adjustment valve
IOy R[EHE =
Pilot air press. gauge INAOyhRRENE
Pilot air press. gauge
IOV ES
Pilot air
INAOyMN—F NAOYNERFEILT
Pair pilot burner Pilot air manual valve

RCB-STDEEZEILIVIIRV—F«THAN—FREETO——k
PIPING FLOW PLAN FOR RCB-STD SEMI-SELF REGENERATIVE GAS BURNER

oy FARER K—Fn
BER
Other zone Gas reducing valve Toburner

N HREHE HZara-)Y 3
Vzﬁﬁ%g‘/e Gas pressure gauge /\JW/ HNAGER HREHE
HRAENZAvF Gas control gas cycle valve Gas
. Gas pressure switch valve HRFBAVT(R A
HRERR i > HZEAERF  pressure
Gas shut-off valve Gas flow rate orifice Gas gauge
adjustment
e ZRL—F \
gfﬁ Strainer \ X vare
—_— D D> i 4 >
. o= Gas stop valve
%ﬁ?g‘éj"/ ;{\L/’Z Gas flow meter i
P > o —RESENR BAGEBUIN LT
N I’kzﬂff‘i Primary air  Minimum flow rate limit valve
{oﬁ'i:?y—/ gri)maﬁair shut-off vavie —RETBEH
er zone 2% XLeRELS
J3—F~ To burner flow rate orifice — ks Primary air adjustment valve
o REERER AbyTILT —RERENE
RESHIES o Primary air Primary air
reducing valve @ H } | stop valve pressure gauge
il
—&RZ2R Primary air,
4 Thmary alt
FRERE 1N~
Dilution air damper KEZHZR U
§ - Flame detector
_| BEAREDE FRNTR
8 ®S Exhaust gas . — N _, Ignition tranceformer
S gﬁ S| pressure gauge|  HEHZift@AUT 1R A2 2;/71/?3%1&7]5‘% ——
E = Exhaust gas flo ! . Air/fexhaust #has
X3 ] B ra);e cfrificge w AhA—IL/NVT pressure gauge  Regenerator
R Hea EHZAyF Exhaust gas
s Exhaust gas FIC control valve HEH RERET R
pressure IN—FA Exhaust gas
N switch To burner adjustment
AT —————= valve
Exhaust gas fan Z HAHZDER
exhaust gas
O T cycle valve
oy —>
 RRENZAYF Other zone
Air pressure switch o ‘ I~
BEERE ZRABA)T4Z w7 N L —
] =X uE Air flow rate orifice Z5/ A AR/ ZN 2=y
Air pressure gauge ) N Air nozzle Gas nozlle unit
g ETOT ZRAVPA—ILINLT
Combusition air blower ® Air control valve
O \ | i—"\lt
I g ey
Iy IN—FA ir adjustment valve
gﬁ{zo;e To bﬂu-rner ZRGER
air cycle valve

AR RSB RCBEYENOXUYTRL—F1F/\—F RCB LOW NOx REGENERATIVE BURNER SYSTEM 18
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ChugaiRo

RCB-ESE I IVIIRV—FT«THRAN—FHEETZO—Y—b
PIPING FLOW PLAN FOR RCB-ES SELF REGENERATIVE GAS BURNER

HRARENRA Y F(LBR)

HRAREDE
Exhaust gas

HRHZ
Exhaust gas

Exhaust gas press.

switch (high)

HRARX V71X
Exhaust gas orifice

HERH RIS
Exhaust gas valve

HRAXEA
Exhaust gas press. gauge
HEX

Thermo couple

G

HRAZ 707
Exhaust gas fan

Exhaust gas valve

Dilution air
solenoid valve

it

press. gauge B HERHZa M O—ILINIVT
Thermo Exhaust gas cor):qu] valve
oouple Eiﬂzf;; 8as ..,
N 4 %M ] NI
\ #EY BRENE
%‘frﬁo couple iﬁi?air Selector valve - :Al—_irjtnjizjs.+gauge
BARINT ARERERS by ai

/#U%;x

25T /':ﬁtﬂ%%

HHZER
Exhaust gas
switching valve

-

4”

HAZAN—F

Gas stop valve\ Gas reducing T
E valve X
R e e

HRERE

Gas strainer

ZRENE
Air press. gauge

Gas press. gauge

ZRENATYF(TRR)

HRINNT

Air press. switch (low)

Gas valve

ZRBER
Air reducing valve Orifice Air valve Flame detector
HREHZAyF (LR TER) N
Gas press. switch\ P
e N (high . low) ) _ o Ignition transformer FAEnEt
HXERTF HRBES HARBET  HRNLT “'
(P (HL) pry Gas press.
el 8ause

Loading
: pipe !
|

Pl 27
ﬁxgmaﬁ;\ HRINT

Gas adjustment
valve

ZEEMAEGLTIVEER
Press. regulator with

2RESR
:Secondary air

=
5

O

|

C |

double solenoid valve |
|

1

Gas valve
ZROER
Air switching valve

ZEREHE
Air press. gauge

S—F
Burner

o7

Air blower

2

ZRIAE=ILINLT BRAVT1X
Air control valve Air orifice

RENIVT

Air valve

RCBE{ENOXUY TRL—F+F/\—F RCB LOW NOx REGENERATIVE BURNER SYSTEM

PROMRIRGN ST




ChugaiRo

@
£
=
m
)
=
©
[}
=
[}
=)
@
o

)
:/-
I
VA
I
¥

PR EMASHT 20



R AT

-

~
-~
Recuperative Burner
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ChugaiRo

SRMG®§2I/=\=1}('—7’

SRMG™ RECU-BURNER

KIELEIXIF—LERRFENOX KBS EER T HHIKIRIE
(ZRELWHRN=FTT,

N=FELFaANL—2 FRIZV2EIVRAN-LTEREED — 18
EELOTHYN HFHDEIXIIF—IFZIIUH BIEFNEIRILF
—EICH BN LET,

The SRMG™ Recu-burner is a completely new type of energy-
efficient, environment-friendly gas burner that reduces the
quantity of NOx emission and the noise.

A burner, recuperator, exhaust eductor, ignition device, and
safety device are integrated into one easy-to-operate unit that
supports newly built energy-saving furnaces as well as
contributes to the energy saving of conventional furnaces.

A =
APPLICATIONS

BIEINEIF . BAIBIF 4 ERRIF S ERIFE TIRIL(EA
TEEY,

151
FEATURES

1. BIEVF ANV —FZRNE
IN=FRIRICHB SN R IROL F 2L —ZIZELV) FRIL
L7sLFanxL—2TIEEEICE WAV EBFRE RN FEIC
EBoh KEEEIXNE—NREREBELET,

OL F 1R —REN—FHF—FEL TV BB EREN 4L,
ENL 728131 00% B HFIH CEET,

O EFHETEB/2-DICfThRINEESEh /=L
XaANRL—ZXHEARE. EREECEORM T EIETANT
RETY, LN > T ERDOXMIREBY» T THY) . R HAR
TOEXDRIBETT,

2. BIENOXiTZ IR
B AEREAF IR B B /5 S K BIENOXAF M &
BEDRBEERRLEY,

3. IFERD MO REF

BIRNA = A2 LK REFEICL PR B B RY =L REF
LIFRATNESN MHREMA R ELET,

SRMGE!LF1/{—7F SRMG RECU-BURNER

The Recu-burner is suitable for a wide variety of heating
furnaces and heat treatment furnaces covering a low to
high temperature range.

1. High efficiency built-in recuperator

The specially shaped built-in recuperator in the burner

body supplies high-temperature preheated air far more

efficiently than a separately installed recuperator,
achieving high energy-saving effects.

@The Integration of the burner and the recuperator
eliminates heat loss through ducts and ensures
maximum heat recovery for 100% effective use.

®No on-site installation of equipment; such as a separate
recuperator, hot air ducts, or exhaust ducts are needed,
which were previously necessary for high-temperature
preheated air. Overall investment costs are lower so
Recu-burners will pay for themselves in a shorter period
of time.

2. Ultra-low NOx technology

The self-circulation of exhaust and the diffusion
combustion method in the furnace realizes ultra-low NOXx
characteristics and low combustion noise.

3. Optimum distribution of furnace temperature

The high-speed, high-momentum flame characteristics
ensure excellent agitation of furnace gas for the best
possible temperature distribution, thus ensuring an
improved power consumption rate.

PROMRIRGN ST



4. KIBISRAFIETHI

= 23R O BE A B RAE RE & B ] L I B8 X R S Il DI C L D TE 7

GRAGEHIE. SSICREFAIFIR DT IS LSBT R DM L£ICL,

KIBGRAERERBRLET,

OFE1100CHHZE BRER/N—FICHN BB TREK
600°CIZFEL THIB0~35%DIRFIETHIN T&, &SI
BB R DB LA EICLN, =2V THIA0~45% DI
HETRIERBELET,

5. EMISHIEH TR
BFFELEGION-OF FHIENC X IE T & ML HI RN AR T
o

6. BEREIRNAN. JU—LEEREZRA
INAOYMN—F BEREPRBERY) N—F RN TV,

7. BREDHRREHTI I

EHAHX KRAHA T EHRX, TAIN AR EZFRDBRED
FEAET,

R Ec S

ChugaiRo

4. Remarkable fuel economy

Several factors ensure remarkable fuel economy, such as

highly efficient waste heat recovery, time-proportional

control, and accurate combustion control due to exhaust
control systems, and improved thermal efficiency owing to
the optimum distribution of furnace temperature.

@If the furnace temperature is 1100°C , for example, the
fuel consumption of the furnace can be reduced by
about 30% to 35% compared with normal temperature
air burner, simply by preheating the combustion air to
approximately 600°C. Because of the advanced
combustion control system and the improved thermal
efficiency, the fuel consumption is reduced by
approximately 40% to 45% overall.

5. Complex control methods are unnecessary

The Recu-burner can be controlled with time-proportional
on-off control, eliminating the need for complex control
devices.

6. Adoption of a direct electric ignition system and a
flame detector

No pilot burner is required whereby the burner vicinity is

tidy.

7. Usable with different fuel gases

The Recu-burner can use a wide variety of fuel gases,
including town gas, natural gas, butane gas, and propane
gas.
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[ ]—SRMG—[250K2] —| L|P| —
| | | | ]
5 | IL—LYAX| | &S [N—FRRE| | &S PRTERR B PARIERE BE | IHUFAMR
Symbol| Flame size | |Symbol|Burner firing rate| | Symbol Type of fuel Symbol Type of fuel Symbol| Eductor direction
TONCHZ THEIT—HZ
LP | Propane gas A1 | Bitane air gas 33.4MJ/m?*(normal)
1B | Brama gas A2 s 376/ m(nomal -
[P L
ERERIL—L RAHR y g Left type
Hi | High speed N1 | Natural gas A3 41.8MJ,/m*(normal)
short flame | [125K2| 145kW N2 ﬁgwr?gzas 112%A A4 , 46.0MJ,/m*(normal)
250K2| 290kW 5
m97L-4 N3 | || s s 502MJ/m(nomal)
" | Long flame 5
? N4 | ING i gan A6 s 534M/m(nomal) .
R
#HHHZX 6A p Right type
6A | Town gas 6A A7 g 58.6MJ,/m’(normal) gnttyp
A8 ” 62.8MJ/m*(normal)
E) 1. INGI7—HRABLV T I 7 —HREZEAORHG MR B RMBELBR-BRERBES 3 [EEMPA] ORI 4
AR ZEV O EZSEZEN,
2. PR OETRA X IE BRICTHALLZE D, Note) See information on the
Notes) 1. When the use of air-diluted LPG or air-diluted LNG is planned, inform us of the chemical installation of the
composition, lower calorific value, specific weight and theoretical amount of air. exhaust eductor on
2. Please consult us before using a gas other than those listed above. “CONSTRUCTION?
ORISR ST SRMGEL+1/{—F SRMG RECU-BURNER 22
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STANDARD COMPONENTS EXAMPLE

Recuperative Burner

ON—F71E
(LxaRL—2RE)
QOHRIZIZ
@IFVEERHR
@OBEER RS
OBBREIREA VTR
(R B &)
O TERF JFRITE &)
OB RA WEFRIfTE&)
®HRINIVT
QOHXEHWF (R ESR)
ONREEMRIEEE (HERITER)
(DE ek & fausbaN
@RIN—0T5T
®ITILR (ERITES)

(® Burner body
(with built-in recuperator)
(@ Exhaust eductor
(® Eductor air valve
@ Combustion air valve
® Combustion air metering orifice
(Option)
® Air cutoff valve (Option)
@ Auxiliary air valve (Option)
Gas valve
® Gas solenoid valve (Option)
Flame detector (Option)
@ Cabtyre cord

@ Spark plug
@ Elbow (Option)

eductor outlet

Hi-SRMG-250K2F
IF72—HO EH 250~300A
Figure example of ‘

/\i\_/

o«

3004350A
500m3N/h AN

{}1150meN/h #J200°C

Reducerp

'130-~50

AR(ER) —

]

Air (room i
temperature) !
|

sieo ]

1} #1650m3N/h 350°C

23 SRMGE!LF1/{—7F SRMG RECU-BURNER

PROMRIRGN ST



ChugaiRo
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R -

Exhaust L

*a

ig

HRIZI4 . VAN g

Exhaust eductor LxaRL—4F1—T I g

Recuperator tube Ea:
/ \é—ﬂ"ﬁl&

o L ElE
ZIN=T TS i T Exhaust gas
Spark pl suction hole
park plug | =
N A igh spee
flame
HZ Gas KREREE ; -
HEhER Flame detector G
Auxiliary air AX| | € nl
Gas
P EE] 557 A2 Eduior ar
ombustion air Eductor air Auxilary air
RS

Combustion air

N—=F TGN R L X a2 XL —Z BT L BN FHE R L) FRICER TEHINET,
—EDOBEA L R REREE L. BELKBARETRLET

KEDBEIA R AHZ/ ZIVE)IFRICEZEE RSN RBEEREBALEPSMBER REFRLET,

BN RIE/NN—F OFFEEDAXZA L DFRBHREIN= U 7 F7vF T (kfb) ZBFIELET
KRIZIN—FEBICE) DNz K REERIEE (S LV RN HANERERBLET

IFRREBES XIETH 72 A KU E > THEA AR [FLA SSRGS, L ¥ 2L —2 RS TETHAL =B HER T4 0%
POMELEY,

Combustion air provided to the burner is heat exchanged in the recuperator, changed into high-temperature
preheated air, and jetted into the furnace at high speed.

Part of the fuel gas is mixed with auxiliary air to form stabilized pilot flame.

The greater part of the fuel gas is then jetted directly into the furnace by the gas nozzle and mixed with
combustion air to form combustion flame.

The auxiliary air purges the residual gas in the gas line while the burner turned off for the prevention of
cracking (carbonization).

The flame detector installed on the burner detects whether the burner has been ignited or extinguished.

The exhaust gas inside the furnace is drawn through the exhaust gas hole by the eductor air, heat-exchanged
in the recuperator, and emitted outside from the exhaust eductor.

BRI Y U5 DY
INSTALLATION OF THE EXHAUST EDUCTOR

ERIZ 723 ARO LS ICAEAAIC
WfHIBIEN TEET, FMBBR IR
MAZAODEEAMEHEICEETE
EX

Exhaust eductor can be assembled on
either the right or left figure of the
burner as shown in the right-hand side
at the customer's request. And the inlet

L (&%) R(AE)
Left type(L) Right type(R)

directions of combustion air pipe and ﬁifé’;;
fuel gas pipe can change easily.
<o mumzs o>
Combustion air ﬁ
IX7%2%5% Eductor air IZY4%%5 Eductor air

PSR4 SRMGE!L#1/{—F SAMG RECUBURNER 24
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IN—F 45
BURNER CHARACTERISTICS

QA IRILF¥—:AH(Available Heat) H#s
ENERGY-SAVING PERFORMANCE : AH(Available Heat) COMPARISON

L2
*a BRHE e
—": 2 100 SR ygee= 1000 B (AH) C(l)m_?_usti?n — Disr(]:hatrge
AN ——— P R/N— ) = __\ calorific value eal
I ‘é’_ ~—_ Regeéﬂég’/e burner I Availati heat — TECETE | X100 (%)
+ E 80 \\% — 800 g Combustion calorific value
= MG ™M ©
2 \\ Recu-burmer > e (BRIESRAE)
T 60 ~ -~ 600 ™ g n H: #HA X134
< >< [rps 2 5 K110
2 40 T sas {40 53 N RS
ﬁ // Cold-air burner *® 0&6 FRESIN—F | FHRETEE  450C
20 BEAZHOIRE 200 g PR SR 1 20°C
Exhaust gas oulet temperature (SRMG ™) T
0 ‘ ‘ 0 & <Firing Conditions>
0 200 400 600 800 1000 1200 Fuel:Town gas 13A
X . . . Air ratio:1.10
HEAHZAORE  Exhaust gas inlet temperature (C) Temperature efficiency:85%
AH (Available Heat) DEBITEH B IEEAF D E T Preheated air temperaure:450°C
vie =3 /=] [ o o
The higher the furnace temperature is, the greater the difference in AH will be. Combustion air temperature:20°C
OFRETRE L REMNE
PREHEAT AIR TEMPERATURE AND TEMPERATURE EFFICIENCY
FHETRE
100 1000 BETIER __ Preheat airt;_(r;/rj)]:riure 0
— Temperature efficiency — HHZAEE X100 (%)
S\O, 80 800 8 Exhaust gas inlet temperature
> o
3 BEMER i 2 R
ﬁ' £ 60 Tem;;:]:atﬁre efficiency 600 !]E g <%kﬁ%ﬁ) )
R0 I g N - 7+ SRMG-250K2-N3
oo Mg | m #: #THH X13A
2 40 — 400 Fx Z 5 k110
‘é SRR E <Firing Conditions>
kS 20 Preheat air temperature 200 @ Burner : SRMG-250K2-N3
o Fuel : Town gas 13A
0 0 Air ratio : 1.10
0 200 400 600 800 1000 1200
HEAHZAIBE Exhaust gas inlet temperature (°C)
ONOXHFi% L PNAT AN
NOx characteristics Flame dimensions
s & 7 R
IS P 1 F A X 13A
= 60 o = .
& / Z R Hi1a
SE 17 73 38 £ © 1000°C
oo 40 NRER NREST ST,
=3 _—HisAmG™ |_— - NRERANERSIERICTHE
2 o o) <Firing Conditions>
£8 — SRMG™ ~®)  Fuel: Town gas 13A
8¢ o | Air ratio : 1.1
< & 500600 800 1000 1200 Furnace temperature : 1000°C
oOx L Flame diameter and flame length
ZQ A ZAOBE determined by sight.
Exhaust gas inlet temperature (C)
Sl =t KRERE #6Dm KREZ #Lm
CERIGESRAS) Biu\' n ejr_n"']"o% ol Firi n%gikw) Approximate flame dia. | Approximate flame
/X = F : SRMG-250K2 ¢ ¢D (M) length L (m)
"o E BT A 13A Hi-SRMG-125K2 145 0.08 0.35
= < t-l Hi-SRMG-250K2 290 0.20 0.45
< £ 1 100% (290kW
ﬁgﬁﬁgﬁg : 12%3,5/30 ) SRMG- 50K2 58 0.20 1.10
<Firing Conditions> SRMG-125K2 145 0.35 1.60
Burner : SRMG-250K2 SRMG-250K2 290 0.40 2.00
Fuel : Town gas 13A
Air ratio : 1.1
Firing rate : 100%(290kW)
Auxiliary air flow rate : 15m3N/h

25  SRMGEL*1/{—F SRMG RECU-BURNER ORISRt
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{151
SPECIFICATION EXAMPLE

—EUE Hi-SRMG SRMG
Burner model 125K2 250K2 50K2 125K2 250K2 L g

RIGERE Firing rate 145kW 290kW 58kW 145kW 290kW :E. E

HEAREPRLE Standard air ratio 1.1 ll\ §
PRRIES Fuel pressure 4.0kPa (¥ Standard) 3.0kPa (## Standard) T ¢
#BIZERIES  Auxiliary air pressure 4.0kPa (## Standard) 3.0kPa (##¥ Standard)
WEHESE  Auxiliary air flow rate 4m3N/h 5m3N/h 3mN/h | 7meN/m [ smN/h
PRIGZ2RES  Fuel air pressure 7.0kPa
M5B Fuel air flow rate 150m3N/h | 300m3N/h | 60m3N/h | 150m3N/h | 300m3N/h
I&U2Z22[IEH Eductor air pressure 7.0kPa
THy5%5E  Eductor air flow rate 150meN/h | 300m®N/h | 60m°N/h | 150mSN/h | 300m®N/h
il Control ON-OFF#l4# ON-OFF Control EtffiI%If Proportional Control
BeERFE  Max. furnace temperature 1100°C

) RARRESLVORER G 2R ADBE20CHHEERLET,
2. BRED AR RENSRHOIBRICL > TEBLET, FLAEBFVEDE B,
3. 2—FKTOTDEAERIE MR R HLUPRIL V2R RNEF AR GREL TLES,
4 PEMERFICRIL TR A CB LY DI E IE IR,

Notes) 1. The maximum air metering rate and firing rate shown above are provided on the condition that the air inlet temperature is 20°C.
2. The fuel pressure and the auxiliary air pressure are changed by the fuel type. Contact us for more details.
3. The capacity of the turbo blower should be based on the total flow rate of the combustion air and the exhaust eductor air.
4. Consult us if you have any special requests for the maintenance of furnace pressure.

FEMER
STANDARD ACCESSORIES

N=FARE L F 2R~ FRILT2DED HFCTHRRDEVEE R TROLDIFELET,
In addition to the burner body, recuperator, and exhaust eductor, the following accessories are supplied, unless otherwise
specified.

IN—FEIE MR TR | IXIRERR HARINIVT Gas valve 2)5—755 | RmAKETZZ X747k
Combustion Eductor LB,LP,N1~N3 Ignition
Burner model air valve air valve A3~A8 A1,A2,N4,6A Spark plug tra%sformer Cabtyre cord
SRMG-125K  BV-50 BV-50 GBC-20 GBC-25 TS-R-12 J 5%;;%?{23mA
1] bl iz 7]
GSE Cable insulated with
SRMG-250K FBV-80 FBV-80 GBC-25 GBC-32 TS-R-25 reinforced silicone rubber. 2m

7E) LB.LP.N1~N4, A1~A8. 6AIS [ B EFCSFHEA ISR HOMMEL S ERLET
Note) The letters LB, LP, N1 through N4, A1 through A8 and 6A mentioned in the above table are symbols for the types of fuels shown on "DESIGNATION".

Sl R
SPECIAL ACCESSORIES

A& ZHERC 2 &L, The following special accessories can be separately ordered.
ONREREE (JL—LT1T752. 707 7MNL—) @Flame detector with protection relay

OiE/Xx I @Control panel

L EE N u by @Turbo blower

ORETSHEAY T4 X @ Combustion air metering orifice

0= ﬁli‘ﬁ# @Air cutoff valve

@HETS @Aucxiliary air valve

.ﬁ‘x%ﬁ%# ®Gas solenoid valve

- @ Various metering orifices
OZEREF 71 R

STANDARD COLOR
N—F A PR TS 7 DS E ATV~ T,

The outside surface of the burner and exhaust eductor is coated with heat-resistant silver paint.

AR RSB SRMGEIL*1/t—F SRAMG RECUBURNER 26
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B3~&
MOUNTING DIMENSIONS
- F
Le D
* 3 =
ag *;F)_(llﬁ79 G'd)H
NE Exhaust eductor (B3R5
| & ) (Division by
+8 IN—FEB shaft core)
Burner
ZIN—9TZT P = L
Spark plug
N4
e T ¥R
NREAREE Nl
Flame detector & o - :': B A
IHTRRR Rz
Eductor air N | Combustion air M
mpEs  IHvaRR AL B |G
Combustion air Eductor air _f L
M N #Z Gas O BN R Auxilary air P
IS~ EE B kg
Burner model A B C D E F G H 1 J K L M N 0 B Weight

SRMG- 50K2 60 155 120 380 400 260 8 15 280 320 150 160 Rc1's Rc1 Rc® Rcs 100
HILSRMG- 125K2 80 210 135 550 505 340 8 19 385 435 225 235 50A Rc2 Rc's Rcla 170
HLSRMG- o50Kk2 80 270 150 800 735 430 12 22 480 530 300 330 80A Rc2's Rc% Rc¥: 340

iE) N=FRAEYFHIROGE L KRN,
Notes) Consult us if the spaces between burners is narrow.

I =1
EXAMPLES OF INSTALLATION

Flame speed : 130m/s

27  SRMGEIL#1/{—F SRMG RECU-BURNER PRI EMRT
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BRI
PIPING DIAGRAM

U P

RIN—9T57
Gas Ignition transformer 7777

Spark Plug

b4 NhR
Vent Vent valve

SRMGH!
L¥a/N—F
SRMG Recu-burner

EAZAvF (EBR-TER)
Pressure switch EEt

Pressure gauge

ATE Ay

~
P

HREWFR >
(slow open) o ETE
Gas solenoid HRINIVT Pressure
Gas valve gauge %2‘

@
=
>
o
o
=
IS
@
a
=]
o
)
oc

CEVTN ggpum
— Flame detector \

5 —

afinef ainssaly

HAMESR Gasshutoffvave || /T~ : ﬁ‘-ﬁbg'ﬁfﬁi Ehst
Gas reducing valve HRREAYT4X (AVT1Z ' Pressure % ?‘
Gas metering orifice : Cortnb_ustlonf_alr i gauge
FREER (S 2E 44 ) : metering orifice : %2 THosESS
Gas flow rate regulator - 'S Eductor air valve

K _ [ mBmsR —~
| WBZEH Combustion
1 Auxiliary air valve | air valve T
: LEREAUT(X —,
EHZXAvF (TER) _ ' Air metering orifice
Pressure switch E7E ) e L e TTTTTTTTTTETTTTT
Pressure gauge 2R AR
Air control valve
@) ' |
ol |
2—KR70O7 BIN=FN /R ERRAER
Turbo blower To burners Minimum flow limit valve

i) HRBHARAO—F =T 201097 Sy MEBEOIZEL,
Note) Use a gas solenoid valve of slow-opening/quick-closing type.
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HSGB =) «z2c—rsz0—7

HSGB™ HIGH SPEED GAS BURNER

INEY BREBCRYLGRAIVLZADEAL TN ENKHZIN
—F T ANREEN ERISEERETHRIOEN KD
TR B SEBRITZ A RRETERATEE T /2.
MHEETATF o ANBE LD, HEOIFEHED
HBEEL TTERWEETET,

The HSGB™ high speed gas burner is a compact,
light and tileless direct ignited gas burner. In a broad
range of flame speeds, it can provide a variety of
firing from low to superexcess air ratio combustion.
Simple mounting and easy maintenance enables
versatile uses of this burner for all types of furnaces.

#
A
N
|
j_

=
)
c
=
3
o
1]
©
0]

BIEBECSEHA
DESIGNATION
HSGB—|20|A—|LP|—|H|—| C|—|300|—|U
| | | | L\ |
S
S| N—FHrX||RE| B K fE M (|RS wmoH g 8 s | NREZ—FIR ||EBS| INRe—E
Symbol| Burner size ||Simbol| Type of Fuel |[Symbol Type of Fuel Symbol| Combustor shape |[Symbol[Combustor material
3 TOINVAHZX A1 |74 1742 Butane air gas 33MJ/mi (normal) =R (130m/s) || C |=53vo Ceramic
LP H |5 -
5 Propane gas ; High speed (130m/sec.)|| M |x%4'Jw% Metallic
10 — A2 4 4 38MJ/nt (normal) ;
=orEs || LB PEIZIPS M iR ( 80m/s) ——
;g ;‘;‘ o Butane gas || A3 ’ z 42MJ/m (normal) Medium speed ( 80m/sec.) N—FE & (mm)
standar e -
30 sizes N1 | RRAZ A4 ’ s emyminomal | | [1EE (-40m/s BRSO
50 Natural gas a5 ; - soMu ol Low speed ( 40m/sec.)| |
75 N2 |BTAZ 127 rrome 5| ARBREE
100 Town gas 12A || A6 ’ ’ 54MJ/mi (normal) Symbol|  Flame detector
N3 |BfAZ 18A || A7 ’ 7 59MJ/nt (normal) u | XEERX
Town gas 13A ; Flame eye
—= A8 4 4 63MJ/mi (normal) —
N4 |LNGI 772 L JL—LAyRK
LNG air gas Flame rod
E) 1. T ITHREEROB MR AR (£ B E) A EREAN, _ | ®L
FEZDMDBREEA X (BRERIEHX) #ZEADRRIL. THREIL, None
2. FEEUANDOILNZE— 1 EEZERDGEIETIERZE,
Note) 1. When using butane air gas, inform us of its calorific value and composition(or densify).
If you intend to use other fuel gasses(various by-product gases), please contact us.
2. If you reqire the besides combustor material, please indicate us.
REE(THR
STANDARD SPECIFICATIONS
S EIE SATSE PABEE Firing rate kW7o H#6 E7 Pressure  kPa
Burner model Max. air flow rate | &K /v | Excessair| HZE H type MZY M type LA L type
m/min(normal) | Maximum| Minimum | ratio range|225  Air [/ X Gas|Z& Air [#X Gas|Z5 Air [#X Gas
HSGB- 3A 0.66 35 3.5
HSGB- 5A 1.1 58 6.0
HSGB- 10A 2.2 116 12.0 1.05
HSGB- 15A 33 175 17.5 .S
HSGB- 20A 4.4 233 23.0 4 3 3 2 25 1.5
HSGB- 30A 6.6 348 35.0 8.0
HSGB- 50A 11.0 582 60.0
HSGB- 75A 16.5 872 87.0
HSGB-100A 22.0 1163 116.0
) 1. LRERESSURER I ZRBE20C. ZRLE1. 205 E5ERULET, o= BE A g
FHLREEAOBE. AR B REMEL T, e R v o e U TN A GY 0] e 1500
2. R ECAEEIE. RIS (1.05~1.3) £ AT 41 (1.3~8.0) DEELRLET. % Coefficient |1.00/0.8910.79]0.71]0.66]0.62

R LEED 1.0KmH/2138.0LL L TERSh 3155 13, JHHZE,
3. FECHEL MBY LBV G O N 22— DO RERTRETT,
4. HSGB-3A.5A. 10ANZRALENZTZAINIILT DA WL, ZZF 2 BEVEL T,
Note) 1. The air flow and firing rate listed above are values in proportining control with air temperature of 20°C and excess air ratio of 1.2.
When preheated air is used, correct the firing rate with the coefficient given on the right.
2. Excess air ratio range shows range of proportining control(1.05~1.3) and range of gas control(1.3~8.0).
If you require excess air ratio less than 1.0 or more than 8.0, please contact us.
3. The above H, M and L types indicate the models of the combustors.
4. Joints the air butterfly valve to the air inlet of HSGB-3A, 5A and 10A models are jointed by union.
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B~
MOUNTING DIMENSIONS

44 ksk—JL Sight hole

RIN—=TTZYT
Spark plug

KEE FETL—LOYR
Flame eye or flame rod

225 A0 Airinlet

A 1Y
N—FRaL | | &
D C B Burner length "L F &
2R ADOAIr inlet
AL inte M ©IIVTTPAN-FIE
*1t  Filled with ceramic fiber
wS
— ' m Tos
N a 5O —
s s e s s
Yy T R 1 rEL i
f B3
=
AZAMOGas inlet #AZ AOGas inlet
HSGB-15A,20A,30A,50A,75A,100A HSGB-3A,5A,10A HSGB-3A,5A,10A,20A,30A HSGB-50A
- war  |/TIRL oo
B/\ Tij A|B|C| D || F |ec| H| 1 | J | eK]| M | &N |Pipeconnection TEB'HJ}R;?% o
urner mode! %5 Air| #Z Gas (n?iglgr-wl‘num) ass
HSGB- 3A L+205 60 60 85 200 165 85 45 90 4 14 9 125 Rc1'2 Rc% 245 10kg
HSGB- 5A L+205 60 60 85 200 165 85 45 90 4 14 9 125 Rci1¥2 Rc¥% 245 10kg
HSGB- 10A L+240 80 70 90 235 200 110 60 100 8 14 9 150 Rc2 Rcl2 245 15kg
HSGB- 15A L+285 115 80 90 265 230 125 60 120 8 14 12 180 65A Rc¥% 300 20kg
HSGB- 20A L+305 130 85 90 300 260 148 60 140 8 14 12 200 80A Rc¥% 300 25kg
HSGB- 30A L+315 130 90 95 320 280 175 70 160 8 14 12 225 80A Rc1 350 30kg
HSGB- 50A L+375 170 105 100 385 345 215 80 180 12 18 14 265 100A Rci1'a 350 50kg
HSGB- 75A L+395 167 1283 105 385 345 - 85 205 12 18 14 280 125A Rci'2 350 60kg
HSGB-100A L+395 167 123 105 385 345 — 85 205 12 18 14 290 125A Rci1¥2 350 65kg
) 1 N—FRE(LTE) B EEL S0,
2. BER N—FRE(LTHE)PRNTEDBEERLET,
3. 75A100AI3/ ATy MA—F SN N—F 2V AR EZEELET,
Note) 1. The burner length(dimension"L") depends on the thickness of your furnace wall. Please inform us of the thickness in advance.
2. The weight shown is that of a burner of the minimum length (dimension"L").
3. The standard method of HSGB-75A and 100A is by pilot burner and burner tile.
KRR NOx4F%
FLAME DIMENSIONS NOx CHARACTERISTICS
SR O NZE—FIL (TL— LEZEPDMMXTL—LEELmm)
= Flame diameter:pDmmXFlame lenghth:Lmm 50
Bumermodel ™71 & Ltype | ME Mtype | HE Htype €
HSGB- 3A ® 60X 300 ® 50X 250 ® 40X 200 & 540 R ——1|
HSGB- 5A ¢ 80x 400 ¢ 60x 350 ¢ 50x 300 S % T -1 I
HSGB- 10A $120x 500 ¢ 90x 475 ¢ 60X 450 e N R A oy T
HSGB- 15A $150x 600 $110x 500 ¢ 80x 450 S= | | | | LTt i
HSGB- 20A $200x 700 $120X 550 ® 90x 500 £17,20 — LB
HSGB- 30A $250x1000 $170x 800 $150x 700 \g ?E)- M;r__i%»/,q;(g_
HSGB- 50A $300%x1600 $220x1300 $180%x1150 S 810 - M*tuypfe combustor
HSGB- 75A $340%x1800 $250%1500 $210%1300 D T O O B R e combustor
HSGB-100A $380x2000 $280x1650 $230%1450 00 50 100
ORGSR MMEETRA100% BELLPG. ™A X13A MAIREFIE (%) Bumer load
FREAE700C ZRIEm=1.2 BRER

@Firing conditions/Burner load:100%

Furnace temperature:700°C  Excess air ratio:1.2
Flame diameter and flame length determined by eyes

POMFIRGN ST

184

Fuel:LPG, Town gas 13A

ORIESRM ZERtEm=1.2
FRRE: 800°C (R&TAF)

1100°C (& TRF)

@Firing conditions/
Excess air ratio:1.2
Furnace temperature: 800°C(Low load)

1100°C(High load)

HSGBEY/\A1 AE— RAX/\—F HSGB HIGH SPEED GAS BURNER
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NEOTMG =zo—rz5z252—+

JIS B 8415:2008 (TEAKRFOZEEN) X
NBHZN—FDRFROHERE [TMGEIZO-PITIHZIN—F [IC/NBEIHE
{ELI=S ) =X B35, (e R E MmE RS R BEIEREEX 1> /31Oy bR R DE R
EERIC I DRI R SRERE(UIS B 8415-200834 1) &l A7z R HLE/N\—FTF,
EEGNVI—2 3 roRIRE IOV RELE A X2 HEVWZTET,
Compliance with JIS B 8415:2008 (General Safety Code for Industrial
Combustion Furnaces)

A product series customized for small capacity use has just been added to our
lineup of typical models of Chugai Ro's general gas burners, "Model-TMG Throat
Mix Gas Burner." This series encompasses our next-generation burners equipped
with combustion performance higher than conventional similar burners and a
safety combustion function (compliant with JIS B 8415-2008) which individually
monitors the main and pilot flames. The most optimal size can be chosen from a
wide variation according to the firing rate.

Y-S NS
Gas Burner

BIRECSEHAA
DESIGNATION y
NEOTMG — [800]—[N3] —[D] —[u]
i |N-FTHAX|| i&B5 | BHESE i BAXAR B | AT NRER
Symbol| Burner size ||Symbol| Type of fuel |[|Symbol| Ignition system Symbol | Main flame detector
#MH Z13A AIN=7TFTI2&B T
60 N3 | Town gas 13A Eg.a;]z: 57; & A A RKEERR
Do (BER)
120 D Direct electric U .
I~ Main flame detector
ignition by spark Fi
180 [ plug (Flame eye)
BT IERE
240 S;a;‘i‘izrsd' SO —FI2 LB
YN _ |&UL
300 P Ignition by pilot None
420 burner
600
) 1. BMHAHRIBAFRAELNET (ZOMRBDIZEIEREBEVEDELZEN),
2. BRARDIHERP BV EIDRI T ERET
B AR RERESWBEWVGERT IV IEDHERNET
Note) 1. Only for town gas 13A. When using the other fuel, contact us.
2. Type D is applied unless the ignition method is specified.
3. The burner is plugged unless the main flame is monitored.
R
STANDARD SPECIFICATIONS
RES  Air pressure  3.5kPa e
. . = = R kRS = Xl % i i i i i
IN—FEIK RAZTE |MER Firing rate[kW(x10%cal/h)] KRR | RRELE Airtemperature | 20°C | S0C |100€1150C1200C
Burner model | Maximum air = = Flame length | Flame dia e
u flow rate RA B m m Comran | 1.00 | 095 | 0.89 | 0.83 | 0.79
ms/min(norman Maximum Minimum oetricien
NEOTMG—60 1.1 0 (5.2) 6(0.5) 0.53 0.15
NEOTMG—120 2.2 120(103) 12(1.0) 0.67 0.19
NEOTMG—180 3.3 180(15.5) 18(1.6) 0.76 0.22
NEOTMG—240 4.4 240 (20.6) 24(2.1) 0.84 0.23
NEOTMG—300 5.4 300(25.8) 30(2.6) 0.90 0.25
NEOTMG—420 7.6 420 (36.1) 42(3.6) 1.00 0.28
NEOTMG—600 10.8 600 (51.6) 60(5.2) 1.14 0.32
F) 1. RARSE RIEE IR TEBE20CAFRENOKPaNZ &% RLET, Note) 1. The maximum air capacity and firing rate indicate an air temperature of
PRREN20CERLDHEE. LRFEH TRBEEEMEL TZEL, 20°C and a furnace pressure of OkPa.
2. FRETBEILER,»S200CETC. £/ IPFREBEIL1300CETERTE If the air temperature is not 20°C , use the coefficient above to correct the
%7, firing rate.
ZhL ETERTHAE N—FTOMEF ELYETOTERICTE 2. The usable pre-heated air temperature ranges from ambient temperature
FESIZEW, to 200°C , and the usable furnace temperature is up to 1300°C .
3. &/IVBEELIT CIMERLEVTEESL, If using a burner at a temperature beyond the limit, the burner must be
4, KRRE BRIZBHRT—2TT, made of a different material. So, contact us in advance.

3. Do not use the burner at the minimum firing rate or lower.
4. Flame length and dia. are values by measurement with eyes.
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Efi&
INSTALLATION

( VJRRBXIN—THNEERLES,
Inside ( ) are parts for direct ignition.

25 Air
S B hR—JL ‘
NABy hN=F Siaht hol KRB E ] A
Pilot burner ighthole (X1 > N—7FH) B C D
FA h k=L (”“7777) Flame detector
(Sight hole Spark plug

(for main burner) WM&
{Z

+
A
AN
|
j_

=
]
c
=
=
m
[2]
©
0]

1= 1R - s—rsan
Burner mounting plate Buner tile

L—¢M Burner body
& EER -
IN—F % Dimensions (mm) Pipe connection v =
ass
Burner model ZR | AR (kg)
A B © D E F G H J K L@ | oM N Ar | Gas g

NEOTMG— 60 430 125 100 185 [1175[]180 70 50 240 216
NEOTMG—120 430 125 100 185 [1175[]180 70 50 240 216
NEOTMG—180 485 125 110 225 []195[]200 70 50 272 240
NEOTMG—240 500 125 110 240 [1195[]200 70 50 272 240
NEOTMG—300 575 135 135 275 [240[]250 90 60 332 300 15 18 Rc3 Ret 56
NEOTMG—420 605 135 135 305 [240[]250 90 60 332 300 15 18 Rc3 Ret 61
NEOTMG—600 725 160 160 365 [J290[J300 110 70 400 368 4 15 18 Rc4 Rcl1'/ 97

13 18 Rc2 Rcle 21
18 18 Rc2 Rcle 23
15 18 Rc2%2 Rca 32
15 18 Rc2%2 Rca 34

A A DDA DD

). AZXAOZICIE T RELUEDEETEFZ I TLZE (x2)TF) Note) 1. Provide a straight pipe section with a length more than "T" at the gas inlet.
TAZNDILF ST IVF 1—T DEEERIGIG TN, 450> (To avoid directly connecting the flexible tube with the metering orifice,
TAV T ADHEBEEIBVET ) otherwise metering orifice will not work.)
2. BEEN—FHKE N=F 21 N—FHRDEETEETT, 2. Weight indicates the total weight of burner body, tile and mounting plate.
3. BRBLVHADEEAAEE. L TEEDEBENF TEET, 3. The connecting pipe for air and gas can be installed in any direction.
4. Rk TMG N—FEDBV) EWSTEDE IS EE Ao 4. Mounting dimensions are not compatible with conventional TMG burners.

IN—FHiE
BURNER CHARACTERISTICS

NOx4¥§ NOXx characteristics NKAZIR  Flame dimensions
)55 Firing Conditions]
%} Fuel :#fMA7X13A Town gas 13A
60 1200 725t Excess air ratio: 1.1 -
= - {FPABREE Furnace temperature: 1000°C
o IS
o2 50 € 1000
o , ==t TMG-25B (feskm) K& &=
% g T TMG-25B(REka) E£ Hiome fongth "
o§ 40 — i 5 800
2 Q \ = .
“’.: Q 30 XL s00b— NEOTMG-300 ﬁkﬁﬁl -
= — _ NEOTMG-300 X8 ame leng
£ ool AR pmonsenl s 0
3 AFt Fuel : own gas & © R M3 Y
% g_ 1522 SUREE Combustion air temperature: :2% © T™MG-25B (ﬁE;Eé:';:') )\%}'fﬁ
<= 10H %8 Room temperature ;\< OE-) 200 ame dia.
(@] < 'l@fﬁg Fumacg temPerature: 1000°C N g ...-—-"""——-—-_NEOTMG-SOO "R Z
Z45 0 it E):cess air rah:): 1.1 ] ) . i 0 . . Flame dia.
P4
0 20 40 60 80 100 120 0 100 200 300
MEETFE (%) REEE (kW)
Combustion load (%) Firing rate (kW)

AR RSB NEOTMGEIZO— RS & ZHR/\—F NEOTMG THROAT MIX GAS BURNER 32
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PQ45tE PQ characteristics
PQiFMEFRZ T EE1.1 (NEOTMG-300)
PQ Characteristics Table at Excess Air Ratio of 1.1
4.0 | | | |
——- 7" AE7 Gas pressure
3.5 I7EF (EKEE:200TC)
Air pressure (Air temperature: 200°C) /
— 30| ITEH(ZBXRE1007TC)
) & Air pressure (Air temperature: 100°C) / V
g 17 7 (2B E:20C) /S
= 5 25| Air pressure (Air temperature: 20°C)
R g a4
&
X o 20 -
5 £ P
R £ s -~
b g 15 e P
NS e T
H ’:: 10 /// o _-
0.5 VA{ ==
0.0 %
0 10 20 30 40 50 60 70 80 90 100 110
it E (%)
HRpE Firing rate (%)
Gas flow rate | | | | | méN/h
- 2.7 6.7 13.3 20.0 26.6
IT7RE
Air flow rate | | | | | m3N/h
31.5 78.7 157.4 236.0 314.7

NPC-3&8/ X)L=vI AR /N1 OvtIN\—F
NPC-3 NOZZLE MIXTYPE PILOT BURNER

V' Bl R HBR S EET,

Except flame detector

@14 Specifications

2 Model NPC—3
Coméﬁ{%{rffpacity 3.5kW
GagJ sﬁéﬁﬁ@ure 2~8kPa
Airi%ﬁ/ﬁﬁgggu re 2~8kPa
Air%g,’\,i}ate 3.3m¢/h(normal)
b Fuel | G e e s
[ZEAER]

AEHEHER A RXTYT. I7AVY,

ARV FALTAV TR LTIy T4 TF VT4 X,
BRTZTELU0FvyT

[Standard accessories]

Flame detector, Gas cock, Air cock, Sight hole,

MNEOTMGE! TIR AR IR HEREE 133 A5 (Y1 R—IVEBL) ML £VET,
Note) On Model-NEOTMG, flame detector is normally mounted instead of
sight hole.
BEFTRBEAROBRBICENRELREE T N AN EEERRICL R R el
2TWET / XIEEIE S S TIVTEIF I BAL AT F o AN B EICTE N—F D E
ICIRBET 7 RN BAEE D10 N—F REIC KRR WS SN R LR RER Y 1T
AET FI  RRBHBRDN—VIT7HARBRTC RfiE AN T 7T TOBRAKICEVEE L=
KPTAET,
BRTZTRIT -HRREBBRIRNRDENEBD) ICHB7-0. ERICEDIEN BB B
— R DREDNZ TN HIEL Ao
Safety design in which temperature on the external surface of the burner body is kept
low with stable combustion by employment of a unique combustion system. The simple
nozzle structure is easy to mount, remove and maintain, in addition, a flame detector
can be installed at the rear of the burner and flame is reliably monitored because it is
structured so as to allow combustion air to flow through the center of the burner.
Furthermore, purge air for the flame detector is also unnecessary, and the burner can be
reliably ignited by electric ignition with an ignition plug at low cost.Since the ignition plug
is located in the air and gas mixing part (where there is no combustion flame), it does
not reach a high temperature and has no trouble such as burning and adherence of
carbon.

- I7
I7Ar L 1pyz5 g7 Air
(RC3/8) Air limiting orifice .
A mNTZT
KRR HRREUT O Gas /Ignition plug
Mounting hole for
flame detector JL

(A

e >

H2X Gas
XRC1 4)
HAVIy T4 TH)T1 X

Gas limiting orifice

|
Y]

Gas limiting orifice, Air limiting orifice,Ignition plug and cap

E)1. NBEELTNP-1.58 (R E:1.75kW) /1Oy N—FHE)

RATHNET,

2. BWHERBAZXTIHBWAKIGERTHEBRLZS N,

NEOTMGERO— k= RXHR/\—F NEOTMG THROAT MIX GAS BURNER

Note) 1. For small capacity, model NP-1.5 (combustion capacity: 1.75kW) pilot
burner is also available.
2. When using with special fuel gas, contact us.

PROMRIRGN ST
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J0—-8EX
EXAMPLE OF PROCESS FLOW DIAGRAM

BEISRREE
Temperature indication controller

”””””””” BB
Thermocouple
| <+
_ Ny
[E/5 3 Header
Pressure gauge %-’ ¥ =
EHE St Z €
Pressure gauge - =]
e E?S?ufgsﬁnch [~ To other burner /I\ @
X [ I7—a bA—ILNLT + 6
Q "Iﬂ Air control valve - I7HFVT42R
1r Air orifice
L2—R7T07 fi
Turbo blower
RN ERER/NAINZINIVT _ o= e
Bypass valve for minimum flow rate setting -~ EhHE '1;7’\977{’\”’7
_ . U Pressure ir butterfly valve
KB Ehat A O—74>JE gauge
EHRAvF Air emission | Pressure gauge H’gader Loading pressure NEOTVGHE
Pressure switch _ . H2 j_—+—
Zmast e Model NEOTMG
EHst Gas flow meter |_To other burner e
Pressure gauge (7) NI ()IJ"/‘ HZTs E7E
52 s(L[E. SI(H Vent valve |__ Gas cock Pressure gauge e
wm Gas 7] HAFUT 4R ZIN=TTZY
/ Gas Orifice Spark pl
Z—F BEON  #HON \/ i park plug
Steainer Ay Oy MBS O] e HABHH o D) kRS
HAFTINIVT NIRRT (RBEATA) Gas shu"i‘offc—allve i (slow open) Rate adjustment valve = Ignition transformer
Gas master valve HREOFF Gas solenoid
Bypass valve (for maintaining flow meter) valve BEF .
always OFF Pressure equalizing valve

ORISR ST NEOTMGEZO— FS&ZHZIN—F NEOTMG THROAT MIX GAS BURNER 34
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TMG =z20-r=52520—7

TMG ™ THROAT MIX GAS BURNER

HOWBEERDZ—XIIHBIBAT B INEHIN—FDRRAEIET,
ZREBKAZADREEEAO—MEBTITORIMF TEIRBNDIO—HI
J2AARERALTWET MREWVWI— AT thEb S RRE LI
IChINREDZE R TEEZ TEET,
The 7TMG ™ burner is a multipurpose gas burner which meets
the varied needs of industries. It adopts our original throat mix
method, whereby air and fuel gas are mixed in the throat. Its
broad range of turndown ratio allows it to run with the optimum
air-fuel ratio regardless of its firing rate.

BIRECS A
DESIGNATION
T™MG — — —@
| [ I ]
K5 | N—FHAX Ei=) R 12 58 E=) RFIIESE Bl -\ F:Y
Symbol | Burner size Symbol Type of fuel Symbol Type of fuel Symbol Ignition system
3B LP | 7O/ Hz Propane gas A1 |74 I7-#2Z Butane air gas 33MJ/m (normal) ZIN=TTFT12&B
RO am—— T , ; BEERAL
68 79\/?‘7 utane gas 38MJ/mz (normal) D | Direct slectric
128 | jmse 7 185 N1 | RRHX Natural gas A3 v " 42MJ/m (normal) ignition by spark
= 2 N P P 3 lu
258 | Standard, Ei %Bl_'ﬁjji;( 12A  Town gas 12A 2451 46MJ/rT1 (normal) plug
508 7 sizes HHHZ 13A Town gas 13A v ” 50MJ/mi (normal) SO S—F o £
- N4 |LNG I7—#Z LNG air gas A6 Z Z 54MJ/mi (normal) =V
6A |#mHAZX 6A  Town gas 6A A7 ’ 4 59MJ/m (normal) Ié;nmon by pilot
urner
1008 CG | COG(7'-0bM) Cokeovengas| | A8 ’ ’ 63MJ/m (norml)
E) 1. T IT—HREZERDEEISREE AR (FSBE) E HERLZSL, E)EEEIDEAITTY,
2. COG(A—7RIFHR) g7 U—> hIRFRA & ZERLEEL, Note) Symbol D is standard.
Note) 1. When the use of butane air gas is planned, inform us of the calorific value and
composition (or density).
2. COG must be clean desulfurized gas.
RELR

STANDARD SPECIFICATIONS

Z2RES  Airpressure 3kPa Z2RES  Airpressure  4.4kPa Z2RES  Airpressure  6kPa
IN—F I RAZTE | BhIEE Firing rate(kW)| RAZTE | MhI%E Firing rate(kW)| RAZTE | JAI5E Firing rate(kW)
B del Maximum air = = Maximum air = =] Maximum air = =
UICETr (et flow rate BA p=2) flow rate A A flow rate =A B
m¥/min(normal) | Maximum | Minimum | m3/min(normal)| Maximum | Minimum | m3/min(normal)| Maximum | Minimum
TMG- 3B 0.56 30.2 4.7 0.68 36.6 4.7 0.78 42.8 4.7
TMG- 6B 1.1 60.0 8.1 1.3 72.7 8.1 1.6 84.9 8.1
TMG- 12B 2.2 120 15.1 2.6 145 15.1 3.1 170 15.1
TMG- 25B 4.3 240 29.1 5.3 291 29.1 6.1 340 29.1
TMG- 50B 8.6 480 58.1 10.5 581 58.1 12.2 679 58.1
TMG- 75B 12.8 720 87.2 155 872 87.2 18.1 1019 87.2
TMG-100B 17.1 960 116 20.7 1163 116 24.2 1360 116
FENLARERESD (HREERAD) I$ZREH+1.5kPab BETT, Note) 1. Gas supply pressure should be air pressure+1.5kPa.
2. LRERE RIREIIRTRE20C. IFRE/KPaNZEERLET, 2. The air flow and firing rates shown above are those for an air temperature
3. VBB EL T CERLETE AO-—MNETOEBERBICE) . X/—7 of 20°C and a furnace pressure of OkPa.
TS DIGREEEN BEFTDTERALEVTEZRL, 3. Be sure to operate the burner at more than the minimum firing rate. If the

burner is operated at less than the minimum firing rate, abnomal
combustion occurs at the throat, resulting in spark plug burnout.
4. The allowable furnace pressure range is from+0.5kPa to —2kPa.

4. IFIE(3+0.5kPans>—2kPad & B TERA T&E% 7,

TMGEIZO— RS HRAHRIN—F TMG THROAT MIX GAS BURNER SMPTEatt
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®TMG-3B~50B%! ®TMG-75B,100B%
TMG-3B~50B TMG-75B, 100B
RN=TTTT KREEAREEEE RREIREE »
Spark plug A A (20A7551)  KREREBE A Lo
N (25A751)  mrayza4 B _C D SNELSL Tl TN=FA) N ayks—F B..C D ’
P |~ Flame detector 8 Vari agl o ] ‘Eﬁe filled Wﬁ]" Flame detector (25A7 57 1t) o N xi)"t]) ?effll-l;go,—y
or pilot burner limiter R Airy refractory mortar mounting hole Flame detector or =xt Ar g mortar
— mounting hole(1 in.) \ i | ] (3/4in.) pilot burner ¢ :
- ting hole(1 in.
o - W mounting hole(1 in.) o ==t :
= S L) L |
A NR—IL T Y o # =
Sight hole pra éé;;(gg;7 2 g
! - JL \ Burner tile J Ui ‘ AV
) 10 L x—raitx Bk B ARILAEL . 15 I &
BRI oR—SE Mounting plate Sighthole ~ ®R—Sf A% Gas A-7 1> YEAREO10A F G
unti el =LA - X YA Loading pressure port
Mountig bolt hole 28U TFY742 o5 SEAREO10A (DR, Number§)  #8>74U7% Loa
(Dia. R, Number:S) Metering orifice Loading pressure port(34 in) T ' Metering orifice (36 in)
BEE [ o
IN—F R Pipe connection Lt
= A|lB|C|D|E|F|G|H|L|M|N|P|R|SE|T —— Mass
Burner model TR AR )
Air | Gas (kg

TMG- 3B 514 110 89 230 1190 11203 70 100 278 254 228 204 ¢12 4 62 Rcl1'2 15A 28
TMG- 6B 514 110 89 230 0190 0203 70 100 278 254 228 204 ¢12 4 62 Rci1'2 15A 28
TMG- 12B 514 110 89 230 (J190 (1203 70 108 278 254 228 204 ¢12 4 79 Rc2 20A 30
TMG- 25B 719 160 126 343 (1254 (1267 100 120 343 311 292 260 ¢14 4 100 Rc3 25A 60
TMG- 50B 749 160 126 343 (1254 (1267 100 152 343 311 292 260 ¢14 4 148 Rc4 32A 67
TMG- 75B 923 180 271 367 ¢380 ¢420 130 190 ¢460¢$500 — — ¢18 8 170 125A 40A 160
TMG-100B 973 210 281 367 ¢$380 ¢420 150 227 ¢460 500 — — ¢18 8 220 150A 50A 160
A1 AZAOBICITRIL EDEEEEE S T, (X2)2TF) Note) 1. Provide a straight pipe section with a length more than "T" at the gas inlet.
TAANDIL XL TIVF 1 —T DEZFEHFIESG TN 252 (To avoid directly connecting the flexible tube with the metering orifice,
TAVTAADHEEERVET) N ) otherwise metering orifice will not work.)
2. BEREIN—FEE N—F 2 N—FHIRDEEEETT, 2. Weight indicates the total weight of burner body, tile and mounting plate.
3. BRBLIUHADEELAIE. L TEEDEEHF TEET, 3. The connecting pipe for air and gas can be installed in any direction.
IN—F45
BURNER CHARACTERISTICS
NOx4¥% NOXx characteristics PAEBE S5  Combustion noise characteristics
g '® 0 Ol
K2 g LPG X — FTMG-50B
Q8 — % " RhTaVAHR
=8 60 — % B B581kW
£% | | 13A%2 Gas 1 @ L] L LRES4.3kPa
8c w0 == X 52 @ THHHL T B S Tm
2 £ 0 g@ 70 - - - ] @Firing conditions
= 7020 40 60 80 100 A — | =il Burner:-TMG-50B
PABEETTE  Burnerload (%) "2 sl N O ] Fuel:Butane gas
z — — i .
OMiERtE N — FTMG-50B  {FPSIRAE1000°C B =L LM Firing rate:581kW
OB EED0°C 7o = b 50 |Back T Air pressure:4.3kPa
" B 8:581kW ground = Measuring point:
. ‘ noise u o) ter behind
‘Elur:'zgc(::: ?:rilggrsatu?::%%r(.)?(,)m Gi?iemperature:ZO"C R 160260 400'590 Tk 16K 2.5k 4 0k 63 10% thgebrri:: .
Excess air ratio:1.1 Firing rate:58 1kW R Frequency - (H2)

PRSI Excess air ratio characteristics NRAZIR  Flame dimensions

RS 12 OIS T y

Ggs /5= TMG-508 & i\> 8

10 PR 3AH X =
700 | | 2RE20C L—L>
@Firing conditions T =7 7%

; e N : S - BMEEE | ARER H6Dm| KXES HILm
= 0 = 000 &5 58 2 Burner:TMG-508 /\Mj:j*iJ? Firing ite Flame diameter | Flame length
T E 5o S - Fuel:Gas 13A ode (KW) Approx.¢D(m) | Approx.L(m)

5 1 8 < 4 Air temperature:20°C TMG- 3B 36.6 01 0.3
S 0{ 83 400 — %;%AZP TMG- 6B 72.7 0.1 05
= wol ﬂﬁ . 477 N’ TMG- 128 145 0.15 0.8
= & /:/' . TMG- 25B 291 0.2 1.0
3 K
8 =] ¥ 5 200 7 e @S TMG- 508 581 0.25 13
20l 200 /’ . — ] TMG- 758 872 04 16
R 5 &= TMG-100B 1163 05 1.8
o Qo5 1 2 3 4 5 ORBERE/KFELPG  (FRIEBREI900C 2Rt BRICTHE

@Firing conditions  Fuel:LPG Excess ai ratio: 1.1

N—FEZ[EH B i kPa S
SES) Burner air pressure (kPa) Furnace temperature:900°C  Judgement:by eyes

AR RSB TMGRIZO—FSHRHRIN—F TMG THROAT MIX GAS BURNER 36
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Hot-TMG"

REEAAO—RSIIXAANRIN—-F

Hot-TMG ™ THROAT MIX GAS BURNER FOR HIGH TEMPERATURE AIR

BAIXEARAZRN—F DRREETT, HHHREDR
A—rIVZAAT . LHrbE B TFHRERENELGER,

MBREEPERTHEREN E(LLTH RER LM EE
Bl E T, RN LREES AT LT, KA BAETR
ERBRLET,

A typical multipurpose energy-saving gas burner,
the Hot-TMG ™ burner adopts our original throat-
mix method and efficiently uses high-temperature
preheated air.

Even if the firing rate or preheated air temperature
changes the required low excess air combustion is
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assured.
BIBRECSEHA
DESIGNATION
H—TMG —|2§>B|—|L|P| — {
| I I
s N—FH X Ex=) FIER Ex=) S Ry E El=r BRANAR
Symbol Burner size Symbol Type of fuel Symbol Type of fuel Symbol Ignition system
s e
Lp 2B AR At | 2227 AR o e nomal)
Propane gas Butane air gas ZIN—T TS5 2&B
3B LB ; fl ZAA A2 ” 38MJ/mé(normal) BEEERAN
6B ERA L ?Eu ;;?gas D | Direct electric
12B S;an.dard, N1 Na,;ural gas A3 ” 42MJ/m3(normal) ignition by spark
258 sizes 3 plug
° N2 BHAR 12A A4 ” 46MJ,/m3(normal)
50B Town gas 12A
N3 SmAHZ 13A A5 7 50MJ,/m3(normal)
Town gas 13A PO S—F kB
=~ = Vi — 7 lc
ng |INGI7 =72 A6 ’ 54MJ,/mé (norml) =
S 4T S OFE K LNG air gas
758 | AEAE2IESE F=7% A P | ignition by pilot
Semi-Standard, 6A A7 ” 59MJ,/m3(normal) 9 yp
1008 o s Town gas 6A burner
sizes —h
cg |COGII—E50) A8 2 63MJ,/mé(normal)
Coke oven gas
) EEEFDEATTY,
Note) Symbol D is standard.
R TR

STANDARD SPECIFICATIONS

37

22 ES Airpressure  3kPa Z2TES Airpressure  4.5kPa Z2TES Air pressure  6kPa
IN—F R BAZSE | M1 & Fiingrate | RALRE | #M /& E Firingrate | FARKRE | M i & Firing rate
Maximum air KW Maximum air KW Maximum air KW
Model flow rate flow rate flow rate
m¥/min (normal) | & Maximum| &)\ Minimum|m®/min (normal) | & Maximum| £\ Minimum | m¥min (normal) | £ Maximum| £/)* Minimum
H-TMG- 3B 0.38 20.9 35 0.47 25.6 3.5 0.54 29.1 3.5
H-TMG- 6B 0.74 41.9 5.8 0.91 51.2 5.8 1.0 59.3 5.8
H-TMG- 12B 1.5 83.7 10.5 1.8 102 10.5 2.1 119 10.5
H-TMG- 25B 3.0 166 20.9 3.7 203 20.9 4.3 235 20.9
H-TMG- 50B 6.0 333 40.7 7.4 407 40.7 8.5 470 40.7

&)1,k

HERE RRERIIETREIS0OCHEEERLET,

Note) 1. The volume and firing rates shown above are those for an air

_-.—_;uml#b‘SSO CERLZGE . TRRBTRIEEEMIEL THZE, temperature of 350°C.
When the air temperature is not 350°C,correct the firing rate using the
fllowing coefficient.
PXUBE Airtemperature T| 20 50 100 150 200 250 300 350 400 450 500
2% Coefficient 1.46 1.39 1.29 1.21 1.15 1.09 1.04 1.00 0.96 0.93 0.90

2. FEELSMNIAZEERI L TH-TMG-75% (605kW) £ U1 002 (814kW)

PHIET,

3. /INRRELI T TFERLET & AO-MBTOEBBRBICLN) . Z/N—T

TITDGEBEEN RELET DO TERLAENTZEL,
4. IFE3+0.5kPahb>—2kPad g5 CIEH TEET,

Hot-TMGEIBZER.

2. Besides the above-mentioned models, Models H-TMG-75(605kW)and

H-TMG-100(814kW)are available as semistandard.

3. Be sure to operate the burner at more than the minimum firing rate. If

the burner is operated at less than the minimum firing rate, abnormal
combustion occurs at the throat, resulting in spark plug burnout.
4. The allowable furnace pressure range is from £0.5kPa to -2kPa.

ARAO—KRZIRHRIN—F Hot-TMG THROAT MIX GAS BURNER FOR HIGH TEMPERATURE AIR
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Ef=ti% A

INSTALLATION 2 FAPRIVERAHL B,.C, D
0K Sight hole ‘ ‘
mounting hole AIZEI w4 it
) o N R BB Variable limiter ZXAlr
ZIN—GT 5T —_ o G s 4
Spark plug FAOMS—F BUFEL
N | Flame detector or [
pilot burner =
mounting hole
\EETTH'UI/WWL X&Y>y \ N=F%21IL #
Mounting bolt T A)T714R Burner tile 2 E
hole (dia.L) 4= Metering IN—FEIR Na
Gas Orifice Mounting plate I &
2k
IN—FHI Pi é%:o%ng%tion sa
A B C D OE OF G H oJ 0K oL M P L M
Model 25 Ar[#Z Gas| kg

H-TMG- 3B 457 89 110 200 190 203 65 100 278 254 12 62 40A 15A 32
H-TMG- 6B 457 89 110 200 190 203 65 100 278 254 12 62 40A 15A 32
H-TMG-12B 518 100 130 225 190 203 75 108 278 254 12 79 50A 20A 36
H-TMG-25B 619 130 150 274 254 267 90 120 343 31t 14 100 80A 25A 70
H-TMG-50B 738 150 180 300 254 267 110 161 343 311 14 148 100A 32A 78

E) . HZAOBICIMEIL EDEEEEEF T TS, (42T 7 Note) 1. Provide a straight pipe section with a length more than M at the gas inlet.
UTAZNDTLF I TIVF 1—T DEZERFTIESTZE N, X521 (To avoid directly connecting the flexible tube with the metering orifice,
STA) T ADMEREEBVET ) otherwise metering orifice will not work.)

2. BERBN—FTEE N—F LI N—FHRDEFERTT, 2. Weight indicates the total weight of burner body, tile and mounting plate.
3. BRBLVHROEEAMEIE. L TEEDEEN TEET, 3. The connecting pipe for air and gas can be installed in any direction.

IN— 45
BURNER CHARACTERISTICS

ZPSHAS Excess air ratio characteristics PAIREEES 5%  Combustion noise characteristics
1282 12 @ 90 OIS /N — FH-TMG-50B
RS >~ [ [ | =z ® RTesz
RIS 10l [ T — —— ] L[] 1 i B:407kW
. 3 80 = 2 SRE350C
£ 120 I/I 3 1| T LA Al E RAN-FEHIm
= Z 8 S 70 = @Firing conditions
o 107 ﬁ 100 .;Cdg’/gg\\o‘\ | f Hﬁggﬁl | H - Burner :H-TMG-50B
© @ SR - D Helal = Fuel :Butane gas
84 5 g0 (¢ 5 < 60} Back
3 £ QI A ground| HE Firing rate 1407kW
7 6. _é o P (,bp:h 9'65‘\ HI nojse H Air temperature :350°C
(|;+|ﬁ S— // A X i e A C 25 40 63 100160250400630 1k 1.6k2.3k Measuring point:One meter
I = = 7 - behind the
= §4- 3@ g40 i i | EKE  Frequency(Hz) burner
Xe, | &e |/ e e !
R=2 pH =20 o >
I b1 { perating range | | S .
DEJRE | 1 ! WNNBEYFE  Flame temperature characteristics
0.05 1 2 3 4 455
N—FESEH OFERR, LOMHIEREL
Burner air pressure (kPa) 0.3 Correction coefficient for
; distances R and L
ORBERSFI\—FH-TMG-12B 0.2 ——a00%1900C ~ -
e 01 Looe EE Model |2 Coeficient
i RE13AHR ZEXUEE:350T =hd 17007 ~ H-TMG- 3B 06
@Firing conditions = 0 300207 :
Burner:H-TMG-12B Fuel:Town gas 13A o — H-TMG- 6B 0.7
Air temperature:350°C 0.1 [~ H-TMG-12B 0.8
g'g H-TMG-25B 1.0
0 04 08 12 16 20 24 H-TMG-50B 1.2
NOx4¥¥ NOx characteristics L(m) Ot FRIREES00C
R:N—FEDSDHRIEE MELT 2 AR RSUREE250C
= Distance from burner center in radial direction MIEERRI100% 5.1
o2 \ L N—=F2/ IV BOnSDEE#E @Firing conditions
m s 180 A\ Distance from burner tile outlet Furnace temperature:800°C
& 3 160 N Air temperature:250°C
[eXe) \ \ Excess air ratio:1.1 Fuel: Butane gas
R 2 140 N N & Burner load:100%
== 120 S \"’Tnggi? —
€ € N 35 . R .
§ § 100 N WRHZIX  Flame dimensions
X7 80 %8s 3 L
s § % =]
- y KREE | AAES
g 0T a0 e 80 100 o Ry | R | Sedm | HLm
Sl wodel | TREF' | mentager) rameichon
/e =" [¢) —T
IBERTE Bumer load (%) ‘ L H-TMG- 3B 256 0.10 0.3
OBEEERMSE /1N — FHTMG-12B (FAREE:950C H-TMG- 6B 51.2 0.10 0.5
Joi=E ° Yo = pe § . —
®Firin con;;‘;:fgssoc 2 S OIS R FLTACHZ, IFRRE900°C, H-TMG-12B 102 0.15 0.7
B MG A58 oFi d?_;_ﬂbt”-‘v ZRURE350C H-TMG-258 203 0.20 0.9
. . o, Iring conditions
Furnace temper.atur?.QSOC . Fuel:Butane gas  Furnace temperature:900°C HTMG508 407 0.25 1.2
Air temperature:350C  Excess air ratio:1.1 Excess air ratio: 1.1 Air temperature:350°C KEMICTHE  Judge by eyes

AR RSB Hot-TMGEBZEAAO— hSYZHRIN—F  Hot-TMG THROAT MIX GAS BURNER FOR HIGH TEMPERATURE AR 38
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NG-D =z =v5252)—F
E AR BREHIBEVWENTRETEZNEBEO/ X

WRYYRARIN=F T o I TIVEIEE T IRV
BH5Z BEVAEICERTEERY,

This is a general-purpose nozzle mix gas burner

H s . )
Z § which can burn both of fuel gas and air at low
/I‘ @ pressure. This can be used in a wide range of
38 applications because of its simple structure and easy
handling.
RELR
STANDARD SPECIFICATIONS
. 2 RES Air pressure 1.25kPa 2 RES Air pressure 2.5kPa Z2[ES Air pressure 4kPa
/\—j'*;.;”% = arl—a=1 Lk B3 = arl—a=1 Lk B3 = arl—a=1 =]
. BAZTE iR BAZTE iR BAZTE tRiE
urner-| Maximum air Firing rate kW Maximum air Firing rate kW Maximum air Firing rate kW
model flow rate flow rate flow rate
m3/min__|BA Maximum| &/ Minimum m3/min__|BA Maximum| &/ Minimum m3/min__|BA Maximum| &/ Minimum
NG- 4D 0.57 32.9 7.8 0.8 46.5 7.8 1.02 59.3 7.8
NG- 8D 1.2 65.8 198 1.6 93.0 198 2.04 118.6 198
NG- 15D 2.2 123.3 29.1 3.0 174.4 29.1 3.8 220.9 29.1
NG- 30D 4.3 246.5 58.1 6.0 348.8 58.1 7.6 441.9 58.1
NG- 60D 8.5 493.0 116.3 12.0 697.7 116.3 15.2 883.7 116.3
NG-100D 14.2 822.1 194.2 20.0 1162.2 194.2 25.3 1476.7 194.2
) 1 HZBIBENERREHERE (N—F A0O) THIEL TS, Note) 1. Supply gas at the same pressure as air pressure (at burner inlet).
2. RAESREBRIEEREORELRLET, 2. The maximum air capacities listed above are values in a standard state.
B~
MOUNTING DIMENSIONS
=y o cC_B
= =231
OK | Air
uw w
o [m)
St s
LLl
. ' # 2
22 | e N g
. e JN— )12
47-$N AZFLFUTAR IN—F B Burng_rfillt;r
Union orifice Mounting plate
NG-4D~15D NG-30D~100D
(RViAH=) (Screwing type) (759=) (Flange type)
. BEER
NFEE| A B | c | D | E| F |G| H | ™ |ok| L | M | on [Pipeconnecton
Burner model = s
225 Air | X Gas

NG- 4D 131 ~115 ~ 57 65 ~107 ~205 230 12 330 300 [247 0260 14 40A 20A
NG- 8D 131 ~115 ~ 57 65 ~107 ~205 230 12 330 300 [247 0260 14 40A 20A
NG- 16D 146 ~130 ~ 67 75 ~123 ~235 230 12 360 330 277 0290 14 50A 25A
NG- 30D 197 ~160 ~ 80 120 ~149 110 350 15 490 450 0870 01390 19 80A 40A
NG- 60D 232 ~200 ~ 91 140 ~166 130 390 15 530 490 0410 [430 19 100A 50A
NG-100D 337 ~240 ~106 205 ~190 160 460 20 580 530 9490 ¢510 22 150A 65A
) 1. BRNZTZAINIVTIENG-4D~15DH 3 V3A 43 NG-30D~ 100D 77 Y REBIETS,
2. IN=F R N=F LIV HEDH)ET,

Note) 1. For air butterfly valve, NG-4D through 15D are a screwing type, and NG-30D through 100D are a flange type.
2. For mounting plate and burner tile, round types are also available.

39  NG-DEJZXIZwHRARIN—F NGD NOZZLE MX GAS BURNER PAMRT RS
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NG-L= 2=y 5252 —F<AB5B8>

RETR

STANDARD SPECIFICATIONS

N BAZGE TIANERE MRIRE Firing rate HRAEH ZEEH
N-FEE Maffumun} &y Assist air flow rate kW Gas pressure Air pressure

Burner model ow rate oy = - = — kP KP
m3/min m3/min &A Maximum | &\ Minimum a a

NG-150L 30.3 0.8 1744 291 o5 25
NG-200L 403 1.1 2326 384 IR S
NG-300L 60.5 1.7 3488 581 FUZ7«42Z2A0 FU742A0
NG-400L 80.7 2.2 4651 779 Limiting orifice Limiting orifice
NG-500L 101 2.8 5814 965 inlet inlet

&) 1. T7YANITEDRBERENEREATHIGL TEEL,
2. LR 2RE RERRIERBEN20CHOBEERLET, FREREEATIHAR TRRBTRRELMEL (K23, (REZRUAREIF3507T)
Note) 1. Supply assist air pressure the same as air pressure.
2. The air capacities and firing rates listed above are values at air temperature of 20°C. When using preheated air, use the following coefficients to
correct the firing rates (The highest air temperature should be 350°C).

ZXUBE  Airtemperature °C 20 50 100 200 300 350
RE Coefficient 1.00 0.95 0.89 0.79 0.72 0.69
TiER
DIMENSION TABLE
MPN-2D%!/ 1 Oy h/S—F (43541 B &) NREBATINTES BRI E
MPN-2D pilot burner (Option) Flame direct view ultra vision mounting position
BT INAOYN—F RS EFL T RO/ x> %
. w2 A ALREERL (<,
®\j\ ! Combustion air inlet N When mounting the pilot burner, ensure
N 7SRRI TAO l R use of the attached packing to avoid gaps.
! Assist air inlet
9 C
4 M
H =2
B
® | L& * SRR
AZAO et
Gas inlet
i O ) o
Kl J i | H | G
E 3 F
L 12 sosmssms
Axis center sorting
ON—=F7A1k ®/N—F51IL (DBurner body ®Burner tile
@HRI X OINGTSAINIVT (®Gas nozzle (DButterfly valve
@hEEFUR @Y1 hk—I ®@Swirl vane ®Sight hole
@F AT T/ RIV @UIyTATH) T4 X ®Assist air nozzle ®Limiting orifice
®/N—FHitR (®Mounting plate
rmE | MEE R
/\Mode_:I% Firing rate |Connection diameter| D E E G H | J K L M N 0 p Q R
kw AlB]cC

NG—100L-N 1163 150A 50A 25A 280 848 365 135 220 240 140 110 550 650 710 200 150 100 130
NG—150L-N 1744 200A 65A 32A 315 898 365 135 240 260 140 120 550 650 710 210 150 100 170
NG—200L-N 2326 225A 80A 40A 350 948 365 135 260 280 160 110 600 700 760 250 150 120 190
NG—300L-N 3488 300A 80A 50A 410 1083 365 135 320 325 180 120 630 730 790 280 180 140 260
NG—400L-N 4651 350A100A 65A 440 1163 365 135 350 350 200 125 630 730 790 300 200 150 310
NG—500L-N 5814 400A100A 65A 550 1270 500 147 400 395 200 125 720 800 860 350 200 150 340
AE) 1 BREIRTEEN20CDGEAERLET,
2. AREFEEINIS10KFF7 T I IR R R 72 AN P& I3JISSKFF 77 [ T,

Note) 1. The combustion capacities listed above are values at air temperature of 20°C.
2. Gas connection pipes are equipped with JISTOKFF flange, and combustion air and assist air connection pipes are equipped with JISSKFF flange.

SR EMN ST NG-LE! XIVS v HAHAIN—F <KESEBE> NGL NOZZLE MX GAS BURNER <LARGE CAPACITY >
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HMG =) «x—xv5n5z20—+

HMG ™ HIGH-MOMENTUM GAS BURNER

N TREGIFREBRDREE D SRARN—FT T PR, HDIE— M KER
Jitffih.r’l‘i B=H ) AREN RFC. RO ER EEEIRIF—ZIEP)ET,
BRI TOBREETH, 7)—02 D TH WD, BENDOERIEMBAEICDH
B HERELE T, 130m, secHD =R m R DE RN KD KELIFTIR D RERIEL.
FERAHDIE—bIdbbAA (FEREOEBXEMDMER EICHHFICILEET,

The HMG ™ high-momentum, high-speed burner provides an excellent hot gas
agitating effect. Its uniform furnace temperature distribution, low excess air ratio,
and superb turn-down characteristics ensure better product quality and lower
energy costs.

The burner produces very little free oxygen even at firing rates below the
theoretical excess air ratio, thereby making it suitable for oxidation-free heating
by direct firing. The high-speed(130m/sec), high-temperature jet flame provides
an excellent gas agitating effect, to reduce work time and enhance product

#
A
N
|
j_

=
)
c
=
3
o
1]
©
0]

quality.
RELR
STANDARD SPECIFICATIONS
Z2[ES  Airpressure  4kPa Z25ES  Airpressure 5kPa 25E/  Airpressure  6kPa
N—FRE | ZFAZR[E | MRIEE Fringrate kKW | ZAZTRE | MEEE Firing rate kW | RAZSE | MEEE Firing rate kW
Bumermodel | Wt [ B K | & N |artowrse| B K | B A |arfowrse| & K | & AN
m3min(normal) | Maximum Minimum | m¥min(normal) | Maximum Minimum | m¥min(normal) | Maximum Minimum
HMG- 6 1.1 63 7 1.2 70 7 1.3 77 7
HMG- 9 1.6 94 11 1.8 105 11 2.0 115 11
HMG-12 2.2 126 14 2.4 140 14 2.6 154 14
HMG-18 8! 187 21 3.6 209 21 4.0 229 21
HMG-25 4.5 260 29 5.0 290 29 55 318 29
HMG-40 7.2 416 47 8.1 465 47 8.8 509 47
HMG-60 10.8 625 70 12.1 698 70 13.2 764 70
=y %mlmr@fﬂkﬁag& BE0COBAERLET, FHESEZHAD ZERE C
Y %?aﬁéﬁ?ﬂﬁggﬁmqu qa T TRERES Air tomperature| 20 | 50 | 100 | 200 | 300 | 400 | 500
3. 7’7113*%‘“1_7‘7(ﬁZi’Jl:T:#)KDI:T:ﬁ)ti_—.—_nl_ﬁ+1.5kPaiJ‘""'JZ\¥’(“To % P
4. IFE340.5kPan5—0.5kPa i TEA TEET, Coefficient 1.00 0.95 0.89 0.79 0.72 0.66 0.62

Note) 1. The standard air pressure is 5kPa.
2. The air flow rates and firing rates shown above are those for an air temperature of 20°C. If preheated air is to be used, correct the firing rates using the
coefficients on the right.
3. The gas supply pressure (at the inlet of the pressure equalizing valve) should be the air pressure +1.5kPa.
4. The allowable furnace pressure range is from +0.5kPa to —0.5kPa.
IN=FHIR

BT | Bumermeuntng plate
INSTALLATION 0]

YANK—IVETEL
[ —~ _— Sight hole mounting hole

s I;‘(/|\"—77°§?-Ey1ﬁ?ll4 O,
park plug mounting hole  P~g—""—=5 |
N A A AR (T ER
Flame detector or pilot
burner mounting hole = Hﬁ
3 { = i
(O]
i ' H §
N #Z Gas ;_ N s
i . o JN— J
B e
X & EEE =
N—FEE Dimensions _(mm) Pipe connection Mafs
Bumermodel | o [ B | ¢ | b [DE|OF| & | H | W] OK]| oL [25AI] #2xGas | (k)
HMG- 6 415 90 110 170 190 203 50 65 278 254 12 40A RC Y2 30
HMG- 9 460 100 130 185 190 203 %64(50) 75 278 254 12 50A RCY2(RC32) 37
HMG-12 485 100 130 210 190 203 50 75 278 254 12 50A RC % 39
HMG-18 583 128 150 260 254 267 60 90 343 311 14 80A RC1 76
HMG-25 626 128 150 303 254 267 60 90 343 311 14 80A RC1 88

HMG-40 726 153 180 343 254 267 65 110 343 311 14 100A RC1Ya 95
HMG-60 868 183 200 420 300 315 90 130 389 357 18 125A RCi1¥s 145
51)1 BEEIN—FEEN=F 2 N—FHIIROEETEETT, Note) 1. Weight indicates the total weight of the burner body, burner tile and mounting plate.

2. BRBLVHADFEEHFIL. J:'FEEO)EE#’(%&TQ 2. The connecting pipes for air and gas can be installed in any direction.

3. XEDOGTEHIUHXEERD( ) NIZBRHESPAL, 3. The asterisked values of G and connecting gas pipe size in ( ) are given for the
A2,N4,6A,CGNIZAEERL. ( ) AR EE S HLP,LB,N1 types of fuel A1, A2, N4, 6A and CG, and those outside ( ) for the types of fuel LP,
~N3,A3~A8NBAERLET LB, N1 through N3 and A3 through A8.

a1 HMGEU\Af E— XY LHRIN\—F HMG HGHMOMENTUM GAS BURNER VNI S ST



REDETE

SELECTION OF MODELS

EREH.EBREE. 2R REEPSHMGERIN—FDORIFLRTE
TRHEIAREZFIRESL,
EZE
2REH
I’f‘niﬁf;
fac) tl:
FoS X : 192kW

Refer to the diagram to select the HMG burner model based on
the air pressure, air temperature, excess air ratio, and firing rate.

Example
Air pressure  : 5kPa

Air temperature : 400°C
Excess air ratio : 1.1 Model HMG-25

Firing rate - 192kw | will be selected.

IN—F %
BURNER CHARACTERISTICS

. BkPa
4000 DEXHMG-25B 5B ELET

ChugaiRo

N—FEE
Burner model
gég HMG-60
581 A _
265 A I HMG-40
349 H— HMG-25
1| | T
232 » pe HMG-18 5
— Fl=l B = = - g
£ AT //"//" _{HwG-12 %
= 116 ad Lt HMG-9 3
2 —| 7253t Excess air ratio
o 70 71N ’6)_/1.| S
g = A 1741.0 20 £
= 47 o ] ' 40.9 /;100 <
Azt 0 e =
B o5l A | a0 &
£ U W -E 0™ &
qll 7248577/
12 ol g o4 A/ A /
/A, - I/ll
VAV4 7 vo4
7 7 gV
Y.V 4 p.AVaVS4"Y4
Y4094 A A7
05071152 3 57
MR REN
Combustion air pressure (kPa)

TS Reducing combustion characteristics

NOx454 NOx characteristics

0
04 05 06 07 08 09 10
225tk  Excess air ratio

2 AN T emn e laniy | OMBELES 219 e i
S 35 %—H G high-momentum burner—] PRELT 2 H R ﬁ o 90 A N—FHMG-40
S 30—\ [ | | {RMIBE:1250°C g5 80 — IFPIREE:1250C
o I I\ ey oan—r |  Z5EE: 350C SE 70 » NG 7o B E-350C
8 25 3 Sltj)r?]\g?ntlonall nozzle-mix— g8 60 /// BRI AT 1 00%
o 20 @Firing conditions —oO 50 . "
3 st ERECOCol | FuelBuane gas £X a0ps ®Firing conditions
. o . -
2 10 —E;iéré&?!on N et Furnace temper?;lérgc Se 28 f Furnace temperature:
8 0.5 of soot | Air temperature: 350°C 2 E 1o ) 1250°C
| | Zg 0 Air temperature: 350°C

08 09 10 11 12 Burner load:100%

225tk Excess air ratio

WRHZR Flame dimensions

NRD S DERREFRRE DM

16 LY =
1.4 BRFLT R AR
1.2 ’é FARBE:1250C

5 2SR 350C
I %\e@ a1
8-2 BT 100%

@Firing conditions
0.4 ‘ameter Fuel:Butane gas
0.2 —__r')_(_'@':’ii_—_‘;ﬂ‘ﬁlﬂa——l:— Furnace temperature :1250°C
0 Air temperature:350°C
0 116 232 349 465 581 698  Air ratio:1.1
P& Firing rate (kW) Burner load:100%

KNRERERE
Frame diameter, flame length
(m)

Concentration distribution of free oxygen from flame

0 02 04 06 08 10 12 14

L E 03
2T oo —|
o [ N—
W © 0.1 —
S ——
g € o -400-D—350->—-250— (ppm)
L2 01
g5 0.2
# 2 .
1l 503
[ <]
©
o

IN=FZILHODSDFEREL

NNBESSYE Flame temperature characteristics

Distance from burner tile outlet:L (m)

E 03 Ok
oz - N—FHMG-40
By 02 PRREER A 21 3A,
w01l —= {FRIBEE1250°C
}8 O 1550)1500)1 450-11400p(CH ~ ETBE: 350°C,
s £ o1 = P 25 1:0.96
’é‘ 2 g2 @Firing conditions
= g 0.3 Burner:HMG-40,
A% 0 02 04 06 08 1.0 1.2 1.4 FuelTowngasi3A
l = . N ) Furnace temperature:1250°C
S~ 3 N=F2VHONSOIEREL Air temperature:350°C,
o Distance from burner tile outlet :L (m) Excess air ratio:0.96

O IEEMEIN—FHMG-40, BFLT 2 H Z,
FREE1250C, ZZ5URAE:350°C, Z25E0.9
@Firing conditions Burner:HMG-40, Fuel:Butane gas
Furnace temperature:1250°C
Air temperature:350°C
Excess air ratio:0.9

:

[EF/INF—> Jet pattern

E)ETITDN=FE2IVHOPSOIER LS LU /N —FE#h 5D FZIEHRIE. HMG-
40DZEERLET,
O EDEBESMIICHEN VB, TRABTLESUREMEL TS,
Note) The radius from burner axis R and the distance from burner tile outlet L in the
diagrams are given for the model HMG-40. If another model burner is to be
used, refer to the coefficient for each model to calculate its respective R and L.

N—F%% Burner model | & 3 Coefficient

HMG- 6 0.40
HMG- 9 0.50
HMG-12 0.55
HMG-18 0.70
HMG-25 0.80
HMG-40 1.00
HMG-60 1.20

POMFIRGN ST

« E:E/ 0.3

£ o2

8 501 10

&2 o308 70> 50> 40)t{m/sH—20

£ —20

:;(Q\ 201 10

S E

a2 0.2

AR

1 503

< S 0 02 04 06 08 1.0 1.2 1.4
o

N—=F2VEOLSDIEREL
Distance from burner tile outlet:L (m)

ORBEME . N—FHMG-40, BA#HERm A Z13A,
IFAIERE1250°C, Z5URRE350°C, Z25t0.96

@Firing conditions Burner:HMG-40, Fuel:Town gas13A
Furnace temperature:1250°C
Air temperature:350°C,
Excess air ratio:0.96

HMGEI/N\A E—A VY LHRXIN\—F HMG HIGHMOMENTUM GAS BURNER

=
]
c
=
=
m
[2]
©
0]

+
A
AN
|
j_

42



ChugaiRo

GPL " =mmsszi—+

GPL™ PROPORTIONALLY ADJUSTING GAS BURNER

RIZNC E TR RERFIERRD TEET,
DoLN—FECARBEMBERZ [ EZRRFCLEBIFHE T3/
Ry ZAXARN=F TG IR 2B ICH > TR BER 2SR
B TE DR GCARETRID TEES,

Ee PLB® BAAIVIN—F ERRIFE- BT EEEHETVETD
TN—FAEOZ T TREHB ISR G TEEY, FRLdE
TRIFIFREL T AN—FE BV TR,

Energy-saving measures can be taken and fuel can be
converted at low cost.

This is a nozzle mix type gas burner which can proportionally
adjust gas capacity and air capacity for combustion at the
same time by one-lever operation. This allows low excess air
combustion over the entire firing rate and effective fuel saving.
In addition, this is compatible with PLB ™ oil burner in flame
characteristic and mounting dimensions, then can easily
convert fuel only by replacement of the burner body. Please
employ this burner as an immediate energy saving measure.
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BEIRD LUE
STANDARD SPECIFICATIONS AND DIMENSIONS

A B
Q
S m
D o +
2| 2
2315
" Tl |
| #Rs= _ _ o
Fuel gas BEA 2O LV
Fuel gas inlet /
i JN—FH7FR—b Burner support
. . IN—FH
A FILNTL (& E) FHi#R Burner front plate
Mounting bolt hole (diameter: E)
Y oo BEE
S HIE RIGEE Firing rate KW ~Ti% Dimensions mm EerC o o ST
Burner model =k =/ R PREH X
Maximum | Minimum & = c — E Air Fuel gas
GPL- 1B 87 18 264 230 250 300 14 40A 15A
GPL- 3B 145 29 299 230 1280 330 14 50A 20A
GPL- 5B 331 66 386 350 0373 450 19 80A 25A
GPL-10B 564 113 457 390 0413 490 19 100A 32A
GPL-20B 1233 247 650 460 $490 530 22 150A 50A
). B E I3 REH6kPa. B RIRE20°CFRIEHOKPaDIZEERLET Note) 1. The firing rates listed above are values at air pressure of 6kPa, air
2. BMRHZREAIE. TEARE2.2kPa, 7T/ H XI$2.7kPa, LNG/ KR H X temperature of 20°C and furnace pressure of OkPa.
1$3kPa, 72> I 74 Z41.8MJ/m3(normal) I33kPa. 2. Please supply butane gas at a fuel gas pressure of 2.2kPa,
T 4L IT7HZ50.2MJ/m3(normal)l32.2kPaT. /N\—F AOAN—TEHHFEFEL propane gas at 2.7kPa, LNG/natural gas at 3kPa, butane air gas
7, (BEHBE20°CIFAEHOKPaNfE 41.8MJ/m3 (normal) at 3kPa, butane air gas 50.2MJ/m3 (normal) at
3. LR OB ZEER T35 A IE TS, 2.2kPa to burner inlet constantly (At fuel gas temperature of 20°C,

furnace pressure of OkPa).
3. When using any fuel gas other than the above, contact us.

A3  GPLEMBIFAEIAHZ/N\—F GPL PROPORTIONALLY ADJUSTING GAS BURNER ORISRt
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ELERRR
PIPING SYSTEM DIAGRAM

EHRAyF (TFBR)
Pressure switch (Lower limit)

&—:R7 07 Turbo blower INZTZAINIVT g E
Butterfly valve Na
i
. + O
NINIVT ahO—ILE—4
Vent valve Control mot0|7
HALF1L—Z
FEHRAvF (FRR) (F7av)
Pressure switch (Lower limit) Gas regulator |
(option)
OY f’
X /
oAy g / Fl N —
AR PR = GPLE/N—7F
Eéjél gas L Model GPL burner
ENRAsF AR BES

HrAE—NT (LR _
Gas ball valve Pressure switch
(Upper limit)

A ZERTF Gas shutoff valve Gas micromano meter

PSR4 GPLEUBISHERH Z/\—F GPL PROPORTIONALLY ADJUSTING GAS BURNER 44
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HFB =) «50—152t—F

HFB ™ HIGH FLAME GAS BURNER

j’JX(‘_’_lﬂfé/(—j’%yﬁﬁ—(&b B/ XNy T ARIN—FTT,
PRIRWERIES A D70 KRIGN—FZAIVENDIZILD S

T7IMNERIR WH®BTARTL—LER)ET,

RO EE X R FHIZEU T IN—=F 2 IVELD DKM H S DY

REERBEA XL DX RARE TR EI— (I T EEN T

EET LD > TINBEEZ/NSELETTHEN TEDIDT. 2B

TEXHIZATE#ILO LR TE M- T ELCLSEEL
ARICTERWELETET,

This is a nozzle mix type burner which mixes gas and air at
the end of the burner. As a strong swirl is provided for air,
the flame pattern is flat to spread to the periphery of the
burner tile (wide flame). This burner is mounted on the
sidewall and ceiling of the furnace, and material can be
evenly heated with convection heat transfer by radiant heat
and combustion gas from fire-resistant material at the
periphery of the burner tile. Therefore, as a heating
chamber can be designed smaller, the burner can be used
for a wide range of applications such as the chemical
industry, paper and textile industries including metal
industry and glass industry.

Y-S NS
Gas Burner

REIRB LUTE
STANDARD SPECIFICATIONS AND DIMENSIONS

45

INAOyhN—F
Pilot burner
J ~ A ‘ A
" K B.C_D_._ E B.C . D]
I - T Py ‘ A R—Ib
INAAYNSN—F (@ 2 l ZEgAr | <- Sight hole gﬁ‘
BEV — - W Air
i | T |
SEYN AT | 0 T i~
Pilot burner T - ﬂé: o |
and sight hole /‘
(symmetrical | o
e i B
position) ¢ HFB-1WR~10WR® /02% Vi 7%y
HFB-1WR to 10WR  / #r4— 7 I
WA FLo14-LE Sight hole / Burner tile Sight hole / —
Mounting hole ARYIFA T AN T IN—FBiTHR . N—=F51)
¢14-L pieces Gas limiting orifice Burne?fjront plate r%”ﬂ“”g hole Burner/f;on?rglgg Burner tile
HFB-15WR. 20WR&! HFB-30W.40W2!
HFB-15WR, 20WR HFB-30W, 40W
— —= EEE
EAE MR e stk  Dimensions mm L1& Connection
Model Firing rate | Air cfapacﬂy e e
kW |me/minthormall A | B | ¢ | D | E | F | G | H | J | K | P®[$xcas|Z5 Ar
HFB- 1WR 11.6 0.2 390 36 110 62 182 230 83 60 300 270 4 10A 20A
HFB- 2WR 233 0.4 425 36 115 72 202 230 83 70 300 270 4 10A 25A
HFB- 3WR 34.9 0.6 487 43 130 82 232 230 92 75 300 270 4 15A 32A
HFB- 5WR 58.2 1.0 502 43 140 87 232 260 92 90 330 300 4 15A 40A
HFB-10WR 116.3 2.0 524 50 145 97 232 300 108 110 370 340 4 20A 50A
HFB-15WR 174.5 3.0 600 60 165 125 250 330 122 145 420 380 8 25A 65A
HFB-20WR 232.6 4.0 635 70 185 130 250 350 136 168 440 400 8 32A 80A
HFB-30W  348.9 6.0 755 70 200 290 195 9480 135 218 ¢600 ¢550 8 40A 100A
HFB—4OW 465.2 8.0 755 70 200 290 195 9480 135 218 ¢600 ¢550 8 40A 100A
). BRBIOHROHIEGENIEEDIC2.9kPaTT = S
2. J:;.EE&—‘LE RIEE IR SBE20CHGEERLET, FRESEZFERDIGE L. A—Fﬂﬂmfg C 20 | 50 | 100 | 200 | 300 | 400 | 500
AREHTIEREREL TR, [0 EllE

3. RRZERIERE500CORYNI 7 - ERATEETH  N—F DM EHLVIE%E
BRI RUNI 7 —HHREANET DT BRI ERLS,
4. INARYIN=F IR NI T =D (ER TEELAD T, TEBE,
5. BN COGDIZE AZHREMBRN COGHRELET DT, FHICITERLESL,
Note) 1. Both air and gas feed pressures are 2.9kPa.

T

&

Coefficient

1.00 0.95 0.89 0.79 0.72 0.66 0.62

2. The air capacities and firing rates shown above are those for an air temperature of 20°C. If preheated air is to be used, correct the firing rates using

the coefficients on the upper right.

3. Hot air at the maximum temperature of 500°C can be used for combustion air. However, hot air specification is applied to material of a burner and

standard accessories. Please contact us in advance.
4. Please note that hot air cannot be used for pilot burner.

5. If fuel is COG, standard COG specification is applied to standard accessories. Please contact us in advance.

HFBEY\A T —LHRXIN—F HFB HIGH FLAME GAS BURNER
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CRB =4 twryvs597

JhFa—J1=Zvbk

CRB CONCENTRIC RADIANT TUBE UNIT

HAIXNFX—2BHEL T IV T7UNFa—TELFa
NL—ZEALINTMIFED 7= HRIRD RO EEDN
BERETT ) FFCEREARRETLXDS T
WIKRF2—T T . ILIMOF1—TEDT L EHE
(CITAET,

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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&S - RSE
CONSTRUCTION-INSTALLATION

A1) 12— RTEAE ;
(25MJ/m3(normal) L& \EE HAZ BEER ZHFT T b
DA ERIFCFTELEE Ao ) # A A O (RFERAFEUCAR)
Dilute air copper pipe Exhaust gas outlet Combusion air inlet Maintenance bracket
(Not provided if the heat quantity of the O (provided with a horizontal mounting model)
gas used is below 25 MJ/m3 (normal).)
ZIN=9TZT
A4 21— NETIRE Spark plug
Dilute air copper pipe KRR B N— RS G H B .
Purge air copper pipe for flame detector r_-] {-_‘l jfyI\EYﬁ.77/‘/ TAT2a—H-HI/ X
nit mounting flange Diffuser gas nozzle
\\( Er FYE—Fa—T _
AZAO Outer tube <
<j Fuel gas inlet e 3
HZAO w AoFFa—T 1 ©
Fuel gas inlet /Innerltube @
\. - — L <
Ja L y——— -
. e
T (FEmAR) L e ¢ ere = N A i
L 7 = eI -1
®k-Number of holes:6 / 7 _ ]
(Furnace ) NREIR T ‘ T ]
mounting use
ch Flame detector / Ln ‘ l
1t incid "
center coincidence yrapa—— ””E 150
Rt KT HS—F2-7 Spark plug 3UvEAR)
LT-%LLFE'WW%[FI bolt B || Space for packing ’
ree assemply DOIts Tor = 5 ”
FREHF1-TRS P
outer fube of burner RILAEIE 150 A l WfHRE 17 l Inner furn;:e effective
(T7— $2— R S 54 PO ‘ Installation length T tube length P 60]
Holder & Mixer ‘ Fa1—TEE LV
(Mixer for constant air-to-gas ratio maintenance) it M| Tube length L” 120
(LFanL—%- 1J£N0x1tm§’<‘r|ﬂﬁ)
Burner body
(Recuperator and low-NOx mechanism incorporated)
1=y FEIE F1—THE ® ®
; K ¢
Unit model Tugzﬁqxé?erpal A B @ D E F G H J M N
CRB—3E— 90 25A 8A 130
324 74 110 210 240 300 40A (*2) | (*2Z) 14 21 ————
CRB—4E— 116 (female) | (female) 160
CRB—5E— 144 40A 10A 190
427 84 150 270 300 400 65A (*2) | (*2Z) 18 27 /i
CRB—6E— 167 (female) | (female) 220
)1 FR-IFA O AIREID F 1 — T IERBL VSIS ZE B SV, Note) 1. Make sure that mechanical vibration from the inner or outer surface will

9:1—7>(iﬁ%73§1¢—|‘_£:é‘53ﬂ’(\,\50)'6\ﬁ%@?’ﬁiﬁh‘“ﬁﬂ%?ﬁt:
bloTERMENBEHFMICHEBLET,

2. BT ARG KFEGEE TEERELLET ChUSADOETHE
DIHZEFTHRERIZEN,

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.

47  CRBEIVEYNJYISYFYRFa—T1= VNI S ST

w bk CRB CONCENTRIC RADIANT TUBE UNIT



ChugaiRo

A =
APPLICATIONS

R BEANF R EDTETEALIRIF, 45 XBANIBIF 188
PR ERILERTEEY,

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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BIBRECSEHA
DESIGNATION
CRB-[4E|-[12]-[300|—[LP |—[800| — [ H |
— T T ] [

| | [ |

iC5 | Fa-THMR L= |Fi-TRAL i85 | BfTRST Eies w8 B & B fERIFR B WAt AlE
Symbol| Tube size | |Symbol| TubelengthL| |Symbol|Installation length T|  |Symbol Type of fuel Symbol| Operating fumace temperature | [Symbol| Mounting direction
10 | ... LP [ZB/8># X Propane gas N KA
& st ~ E . 600 600CLLF

SE 12 %5%? 200 | 150~249 h? 72 HA__ Butane gas M | Horzontal diecton

4E| fma 14 | 5e= RRHR Natural gas 800 800C ~

5| args 16 | Soectiem| ]300 | 250~349 | [[N2 [/ 12A Towngas 12A o v \%nﬁll—yﬁiﬁnwar )

6E || 4g [sTANDARD NS HmAA13A Towngas 13A) |900) 990 ERLI

DECIFICATIONS. _ M~AB | 72 T 7R (33.4~62.7MI/m?)* . sCL
po [FECFGATOIS| | 400 | 350~450 Butane ai ga 950 |  950C ~ S |Other than above
CG |COG(Z)—DdbD)
Coke oven gas
AL RATIR, 229 b7 S DA SBHAIFREEEE TOTETT, Note) 1. The installation length T is a distance between the flange surface

2. BISkFRCOGTIERDHZ &L LT BA X & HFENZEN, of the unit and the inner wall surface of the furnace to which the

3. TELIT—HAZERDGE S BB MK (X1 3B E) £ @R ZAL, Unit is mounted.

4. BHRAXERDHE L BRICTIERLZE, 2. If the unit is applied to COG (coke oven gas) in steel mills, be sure

5. Fa—TBftARY  KFHEEEIEEE FTEUADIZE G RSV, to use desulfurized gas.

6. XDIHBI AFEREORBERLET, 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.

6. The asterisk-marked item indicates the flow rate of gas while the
unit is in standard operating condition.

R LR

STANDARD SPECIFICATIONS

e AR RIS F1—TH(Z | Fa—TEL | FABHF21—TEEP mm BfFEZ
a1z .y hEIE 28 ; = Firing rate kW - . oS Inner furace effective tube length Pmm|  Installation length T mm
Unit model Max air flow = & 2 Tube size | Tube length —— * 2 = 2
: B B : HX B HX B
m?/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 55 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
A BBRAZERE DB LR R HEIRESIF4.5kPa(/N—F+A0) TY, Note) 1. The pressure of the combustion gas supply and that of the air supply
2. BRLEIE1 AN EETT, are both 4.5 kPa (at the burner inlet).

2. The standard air ratio is 1.15.

ORISR ST CRBEIOVEYNJyoSYFYRFa—JI1=whk CRB CONCENTRIC RADIANT TUBE UNT 48
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ECERBE (s e AR BELS] (1~1. 3—OFF) #lElDB5)
PIPING DIAGRAM(Under same-pressure proportional (1 to 1/3-OFF) control of air and fuel gas)

BEIEREME
Temperature indication controller

F———
REL¥aL—% | AO—LVT
/ Air pressure regulator : Vol A contr/olI valve 7 |
| /N\—FLow CutF L _
7 ®r O Enzvsz e
H 5 & i % 5, LPS] Pressure switch for bur Theim occ\:uple
A £ | N — 4
VAN /[—
| & 4—F707 b b
>o Turbo blower
ZO—F—T78
(7155%49k)

LR
Safety shut-off valve

BER

. low n an
Pressure equalizing valve Slow poen and

quick shut type
solenoid valve

|

|

|

| Zhis

|

|
I&E# Reducing valve |
|

[ CRBE.I1=

RELH X P -
eless ) " <2§<§1§ Tt o,ooov)CRB ot
> X lgnition transformer
(Second voltage:10000V)

— DOHIE) —ABBDN—F ERETBHEDHABLVITERE
FEN—FETOENBRDE—ICEBIITEEZE,

)1, 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

2. Z—=RTAOTEHREBOEEH ML TEAEED D EVEDEETEZE, of burners are located in the same control zone.
3. ON—OFF#HIBINIHZ A AXB LV I 7 HOE#KFIEIAO—A—T8 (71 2. Make sure that the turbo blower selected will have a minimal
Wy ) EBEVEEL, pressure change caused by flow rate changes.

4. JRNTRIE, TEBRRYN—FEE (Fr T 21 Y I—RREIMIZE) (I 3. In the case of ON/OFF control, use a solenoid valve of slow-open
fFHFTLEE Y, type (with quick shutting) for the gas and air.

4. Install the ignition transformer as close as possible to the burner
(over a cabtyre cable with a length of approximately 1 m).

OF1—TRIEMFAE
Tube Length and Installation Method

pacer J
= - - T 5
| R(JPEEE
T Flﬁmace;v)vall thickness

T (BfFRS)
Installation length N

EREEELAEIZy MIEKE
T2 E2DRERXK T, &L
TOEIEE LTS #EHEL
TLIEZLY,

1. 81 UMIRIZEWTTEP,
TICIZEIRRD B ET DT AEHE

The left figure shows the mounting
dimensions of the model that you
select. Mount the unit by paying
attention to the following items.

1. Each model has restrictions on
dimensions P and T. Therefore, be

JFAIE Furnace width

w

PUFAERF1—TEL)

Inner fumace effective tube length \ -z sure to plan your mounting
LFa-75) 50~70 EAEDOTESEHEANTETERELYY  dimensions within the specified
Tube length i?'o ratings.
_— N—FFEOEyF | S—F Mz (Fee 0-5%48) L3Sk 2 BELSF 1—7:§éL75‘—f k(P 2. If the length of the selected tube
E 7 f Dit h hi A . .
Unit model 0 e s | nece o ool FR) LUK EVMBAICIE A IS larger than the total dimension of
(i 0)‘]',£SLJE-_—L|T%>X/\ #% an , prepare and mount a
CRB-3E [25051E 250 or over 150LLE 150 or over ZHEO L RN spacer corresponding to dimension
£ 5001 Som] ML Do gy DIEMGEORAEE 3 Design o locaton of e e
5 - ZICUCETEL TR, based on the left table relations.
CRB-6E [420L1E 420 or over 250L1E 250 or over 4TY—F 1—T DEEIEA(50 4. Be sure to take a 50- to 70-mm
§ Ful o i § ~70mm) 3L TEELTEE,  thermal expansion of the outer tube
§[ 5.18—F (FIa—BLN(F into consideration. _
Jany Jany T D)V DOATF RN E 5. Keep a space required for the
P = 7T maintenance of the burner (outer
Bumer BAN—AERRRIZE and inner tubes).
O T NF1—TDER OHIEAEx
U7 /|\9::L TR TREDERICHEINTOET & )1 LIHRESEARELT s HIEMAXIE R -KEHXEELE

WSFES W, BIBREE W LETE, T

T NF2—T DEGPELGE)ET,

2. FREERICERMEAI P EENES
BT BRI AZE L,

Note) 1. Make sure that the operating

temperature will not exceed

SIERFRICEDE TIHEELS,

Radiant Tube Grades

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

51 (1~1/3~0FF) . Hi—Lo—OFF.
ON—OFFW\ThDIFEHABETT,

@Control Method
The control method is possible in

49

the maximum operating any of the following cases: Air and
4IRE = {E R Fa1—THIL—R furnace temperature limits, or  fuel gas can be under same-
Maximum operating furnace temperature limits | Tube grades otherwise the life of the radiant  pressure proportional control, i.e.,
650°CHK tube will be shortened. (1 to 1/3-OFF) or high-OFF/low-
Less than 650°C L 2. Consult your Chugai Ro  QppE o high-ON/low-OFF.
- — representative, if the inner
__6507CLLE 900°CKH 5 M atmosphere of the furnace
650°C or over and less than 900°C includes corrosive substances.
900 CLLE 950 CHLTF H
900°C or over and less than 950°C

CRBEOVtEY M wISYFPYMFa—J1=vhk CRB CONCENTRIC RADIANT TUBE UNIT
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IN—F Y TSR, TRNT Loy NEIE CRB—4E— 12, 1) 1 SASH A R DESERLTVET.)

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.

ZER T

Excess air ratio characteristics

RIS

Heat efficiency characteristics

[EOEEE TRZZ SR EED TE. CO2LEDKR A DREEN HY)
iﬁ/bc

Combustion at low air ratio is possible in a wide range with
no generation of incombustible residues, such as COs.

SES
~2 .|
£5 5y
ST 4l FRR
©
45“2 § 5 N:\\\\ sggllgce temperature
= o T — o
S ¢ I e —1800C
#3 2 900¢C Bk
X O or over
:'E s 1
= 'S o U
$ 730 40 50 60 70 80 90 100

BBEETE (%)

Burner load (%)

BN F 12— TR CR D AHERBEINIC Lo TE VW ERHER
PEShET,

High heat efficiency is ensured by the excellent
characteristics of tube heat radiation and exhaust heat
recovery.

IN—F DI AR — (BEAZDEH#E)
UN—=F N DERFIAE)
Fuel heat input into burner—Heat output of exhaust gas
Fuel heat input into burner

H3pR= X100

Heat efficiency =

X100

80
_ R 75
S
we O
WS ™ PRI TR
R:::_) 65 Burner load
;% 60 100%
"T 55

600 650 700 750 800 850 900 950
fFPIRE (C)

Furnace temperature (‘C)

ER TR

Air preheat characteristics

NOx4F14%

NOXx characteristics

BEREUIED SN F AR -2 TEBR FHRETDIFEONZD

T BRD KIRICEIFI TEET,

The recuperator with highly efficient exhaust heat recovery

provides high-temperature preheated air, thus sharply saving

the consumption of fuel.

OB BRIRETTER100%. BEH X028 E 3%. MRIRE [ A
MR~E20°C

@Firing conditions,Burner load100%. Exhaust gas Oz 3%.
Combustion air temperature at burner inlet

C)

550
500
450 -

400 ~
350 e

FERE (C)

300
250
200

=
3

Air preheat temperature (*

7o
-

500 550 600 650 700 750 800 850 900 950
FAREE(C)
Furnace temperature (‘C)

TAFDENOXLEBEIC LY, RIFEHEHL NIVEMIF TEET,
The unique low-NOx function makes it possible to maintain
an excellent exhaust level.

OB BRIRETTE100%. HEH X028 E 3%

@Firing conditions,”Burner load100%. Exhaust gas Oz 3%

160
140
120
100 ~
80
60
40
20

NOXIZEE (ppm,11%02# %)
NOx (ppm,11%0: correction)

0500 550 600 650 700 750 800 850 900 950
FREE ('C)
Furnace temperature ('C)

Fa1—JREEEFHE

Tube surface temperature characteristics

RS E

Combusion noise characteristics

BRGEBEXICHLPOST  BICH—TRESTIBOINET,
The temperature distribution of the tube will be maintained
evenly regardless of the change of combustion capacity.

IR B TR FRRRE

Burner load ——100% 910°C Furnace temperature
—50% 790C

33% 700C

1000

B E(C)
Temperature (C)
(o]

3

\ AxHEE1050mm
| Effective length

O/KIRETRIER100%. BEERE65dB(A)-74dB(C) DEZ
IR 15ERE 73dB (A)-79dB (C)
Conditions: 100% burner load, background noise 65 dB (A)
and 74 dB (C) Combustion noise: 73 dB (A) or 79 dB (C)

80—
88 [ | [RAH T
33 60 SHNES [:Z:: mm=
< B [ [] =
N o 5 P
#in 2 e
2 4 =
0 A C 25 40 63 100160250 400 630 1k1.6k2.5k 4k 6.3k 10k
ik E (Hz)
Frequency (Hz)

POMFIRGN ST
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Low NOx Burner

51

ChugaiRo

FHCTM-DICEEENOXN—T

FHC™ -llc LOW NOx BURNER

B35 R
FEATURES

1. {ENOx. (K& =
ARG 2B BE A R L, H—<IUNOXBL U T 2Tk
NOXZEABD TEVMBEICHIZE T £/ MBS P EH TT

2. N\UZTILTL—L4FHE
KRRGREAEAO—2)—/NILTICEN BEP THAR RS
EERICHRET CEET LI > TR DR IR PR ERFICED
TlRBELFREBES BN ESNET,

3. —IRAICELIEE—R T SY IR (BRR)
TI7IMRE—bT Ty I RIFEEFF S TVET DT UK KR IRE
EEL O —LRESHPEOINET,

4. Bz
20%~100%D/\—F BRBEEEIC 5T 1.050ER T
FHERRLTVET,

5. [RWFEEREEH

101 U EDRWE—2F 72 RS BILVIFRER ICH IS
TEET,

FHC-IcEYENOx/{—F  FHCIIc LOW NOx BURNER

BENOX. N)TTINTL—L N 2= SiRF
BHEROFA--
FREWIFDWDEBEXRICHICAOND LD, FeDiFE:
EHLTWBDHN  ZDOFHC MEMENOX/N—FT9,
Ky EIFbEL B OF TSN 2R Z100004
LI EBIRAINS FHCMEMENOX/ N\—F (3 $k$RF /N
—FORFEEREELS>TOET,

Low NOx, variable flame, high turn-down, use of
preheated air- - -.

The FHC ™-TIc low NOx burner offers various
porperties to meet all the requirements of steel
mill furnace application.

More than 10000 FAHC™ burners have been
employed in the modern reheating furnaces
enjoying great popularity abroad as well as in
Japan.

1. Low NOx and low noise

An ideal two-stage combustion system reduces the
generation of thermal NOx and fuel NOx to a very low
level. Its combustion noise level is low.

2. Variable flame

Even during operation, the flame length can be freely
adjusted by the flame pattern regulating valve to provide
optimal temperature distribution in the furnace according
to furnace geometry and operating conditions.

3. Heat flux suited for homogeneous heating

The flat curve in the heat flux characteristics allows a
homogeneous heat distribution even if the flame pattern
is changed.

4. Low excess air combustion
The low excess air ratio of 1.05 is attained in the firing
range of 20 to 100%.

5. Wide turn-down range

The turn-down ratio greater than 10:1 is attained for a
wide variety of furnace application.
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APPLICATIONS
SRSMNELKF BRALIRAR  TARRIF . BB T HEZIRRE . St AR AR 5 RdinEF L &,

Reheating furnaces for steel mills, heat treating furnaces, melting furnaces, ladle preheating and drying equipment,
incinerators, boilers, petroleum heating furnaces, etc.

O IEE () 37151
Example: Installation to axial flow burning furnace

| Lt

@ ARFEZITE) fF13 7151
Example:Installation to side burning furnace

D|:\J<:/\_ B DI:lJ: ~
|

|

:
TRDIEVFICHIRMFICHRBED N R IK TREELET
Optimal flame pattern can be obtained irrespective of furnace width.

zR

o}
£
5
m
x
(@)
=z
2
3
3

o
X
N
I
5

BIRECSEHAA
DESIGNATION F H G~ [7] - [40]-[G]
| I ]
Bl RIRZESRE Ei= IN—FHAZX Bl BREEAR
Symbol| Combustion air temperature Symbol Burner size Symbol Fuel
0 ” r—
oL 13 5t
B 450°CLIT = G Gas
450°C or lower 20 .
30 SHE10185E # FAIVE LR
30 10 sizes as standards 0 Oil
40
H 451°C~700C 50 %2 HRAA VB
65 D i
80 Dual fuel(oil/gas)
) ¥ HABEDZEIEH ZRDOBBEBIGE N EEIR & Fe, Note) 1. Please let us know the kind and supply pressure of the fuel gas to be
FAIREDIZEIIEH IV DFEREE TEARL S, used when ordering the gas burners or the kind of the fuel oil when
X2, HZ AL IWNBEERN—FHIBELICIVEENLET, ordering the oil burners.

2. Dual fuel (oil/gas) burners are available by request.

&SR
CONSTRUCTION

NRIVERETAZEICEY) . O—2)—/NVT P EELTNRER The rotary valve is turned by operating the handle, whereby

BLORETENEASNREIINET 1 RETENF ZVIIERE  the division of the primary air and secondary air flows is

RISDBEWEERRICEVET  HRAREDHZEICIEH R/ X)L controlled.

Dt a—hbtl2—IT7HHEiashET, The larger the primary air flow, the shorter the flame, and
vice versa. On the gas burner, center air is supplied from the
center of the gas nozzle.

OFHC-Mc-GRYARI\—F OFHC-Mc-084A A )LIN\—F
FHC-IIc-G gas burner FHC-IIc-O oil burner
RS 7D
Combustion air Co%ﬁsﬁ% air
A TR PIB A XI5 1) 3L rs—FAtk ] WB S 75118 T
Burner body -~ Built-in butterfly valve (_ g7z Burner body Built-in butterfly vaive
KR\t hoar o
Rear cover . ! IN—FZ1IL ear cover IN—F 2L
NCRILO—% . Burner tile NRIV Burner tile
BLUTEE NARIV ~ i % Handle rl
Handle - . N _L
hnd eir PERASTOL NANO—2 B LU L
R ——— Handle rotor and pointer e
t‘/ﬁ—IT_’@ =N HB—FEA (LT LA+
Center air Model HB-F oil sprayer
e e — 1 e
b ——— v
YA hR—JL , A4 il
Sight hole I Oil - | %
N BEER . AR
! / : y% a = S 7| ; -EL
N . omizing air / -
442 7’71/11:/ (steam) TEEIFIR
Gas /| HRIMT& N Gas nozle L HRMT Swirl vane
sy EE—ITIMT *Si'ft;"ﬁ—lib A—%Y—/N)L7 Guide pipe o hk—JL
Rotary valve Gas pipe and 1ghthote Rotary valve Sight hole

center air pipe

AR RSB FHC-IICEYENOX/\—F  FHCIIc LOW NOx BURNER 52
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I R
STANDARD SPECIFICATIONS

(1kW=860kcal/h)

IN—FFIE PRIRZe SUBE RIS A EE  Maximum firing rate dependent upon combustion air temperature (kW)
Burner model 20C | 150°C | 300°C | 450C | 600°C | 700°C
FHC-IIc-10 1100 910 780 700 630 600
FHC-II-13 1460 1220 1040 930 850 800
FHC-IIc-15 1830 1520 1310 1160 1060 1000
FHC-II:-20 2280 1900 1630 1450 1320 1250
FHC-IIc-30 2920 2430 2090 1860 1690 1600
FHC-II-35 3650 3040 2610 2330 2120 2000
FHC-IIc-40 4570 3800 3270 2910 2650 2510
FHC-II.-50 5480 4560 3920 3490 3170 3010
FHC-IIc-65 7310 6080 5220 4650 4230 4010
FHC-II.-80 9130 7600 6530 5810 5290 5010

E) 1. HRBEDBAR A BV 2—I7HIREN2.94kPa. HRELU  Note) 1.

I TG REIES0 CERELLET,

2. ANBEEDIZE I HBRZ T LA VER DDA (I HHEET1294kPa
EBEZRR(FER) HHIGEH294kPan LETY,
FHUIEHBEIZ T LAY DALOT IS BB,

3. LR IR REN2.94kPan B EERLET MR RES
72.94kPat B4 555 TR ARE TR EMEL T30,

4. EHIEGENIN—FEEERLET,

5. BRBBICLN A AERERN B RICEBIEN HIET,

N

w

For the gas burner, the standard fuel gas and center air supply pressure
is 2.94kPa and the standard fuel gas and center air supply temperature is
30°C.

. For the oil burner, the oil supply pressure and compressed air (steam)
supply pressure should be 294kPa so that the model HB sprayer can be
used. Refer to the model HB sprayer catalog for the detail.

The firing rates listed above are values at the combustion air pressure of
2.94kPa. If the combustion air pressure is lower or higher than
2.94kPa,correct the firing rate with the coefficient given below.

4. The combustion air pressure indicates the burner differential pressure.
5. The gas connection diamater is subject to change by the firing rate.

(1kPa=102mmH20)

A2 SES  Combustion air pressure. (kPa)| 0.98 | 147 | 196 | 245 | 294 | 343 | 392 | 441
{REL  Coefficient 0.58 0.71 0.82 0.91 1.00 1.08 1.15 1.22
I FEMEm BBEDETE
STANDARD ACCESSORIES SELECTION OF MODELS
BICTHRO BV A IR DEON HELET, .
The following accessories are supplied unless otherwise 10000 Burner model
specified: 7000 A E:gﬁfg
o
PRIBZR SN2 T T INIVT (IN—F ) 5000 7 7] Frc-mc-50
- - . . . . — FHC']I[C'4O
HZHEZ/N—F| Combustion air butterfly valve(built-in) £1 = 3000 1 U A Heoas
Gas burner | 4 px—)L 1 each \_EE 2000 pslil // A FHCIC-30
Sight hole £ U ARGt R
PRIGEZR S INRT 54 INIVT (IN—FRER) 2 A 7 [ Frcte-13 - Combustion airtemperature
Combustion air butterfly valve (built-in) i 1000 8 FHOIGA0 (C;) o
FANREEN—F| HBRIZXTL A+ 1 i 700 //, ///' \q’\)’\ggﬁ;cr:;so DSOS
Oil burner | Model HB sprayer 1 each e O / YAV 74
o AT TH >/
FANR—IL & afki /_/J A
Sight hole o % /)
/ / 7 74
1Rl Em A
4
FEZHERZEN, MEZ2SESH  Combustion air pressure (kPa)

Order as required

L a—TIT ANV

HR3EE/IN—F| Valve for center air
Gas burner Dy
Gas shutoff valve
FAIVERF

Qil shutoff valve

EEERF SR TER A

F4IV$&/IN—F| Compressed air or steam shutoff valve

Qifbumer "ot )L s sV BEERELHRAREATHA
Hand valve for controlling oil and compressed air or steam
FANBIVBERRELRERAILF L TINF1-T
Flexible tube for oil and compressed air or steam

* @& . .
Commonto | /STEvh/ =7 (MPNZ)
gas burner

and oil burner| Model MPN pilot burner

FHC-McEYENOX/{—7  FHCIc LOW NOx BURNER

RIRZE[ED RBRRTURE . ZRL B8 A SFHC-McRY
ENOX/N\—F DEFEELRE T 515813 AEREZFIHELZE,

FeEAIE,

MRt KUE 11:2.94kPa

ki oo = 8 . 0,

MBREZSBREAS0C  { o aFHC o 20 M AR EL £ T,
B B E1450kW

Refer to the diagram for the selection of a suitable model,
considering the combustion air pressure, combustion air
temperature, excess air ratio and firing rate.

Example:

Combustion air pressure:2.94kPa
Combustion air temperature:450°C
Excess air ratio:1.1

Firing rate:1450kW

Model FHC-Illc-20
will be selected

PROMRIRGN ST
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MOUNTING DIMENSIONS
OFHC-Mc-GEARI\—F
FHC-IIc-G gas burner PRI RA
Combustion air : A

J

X

TIie jejua)
ONH—R\'&
1

-
@

&
N
0)
X

~
P

! N

HAZXC Fuelgas:C

L7 Air

Low NOx Burner

g —

(AARE/N—FDEUITIE)  Gas burner
Pipe connection
©

B

Dimensions(mm)

J K

280
280
310
340
350
370
400
410
410
460
Note) 1. K value= ,7% V%T/Zﬁﬁ:e: Scale of calorific value of fuel gas

H 0 :Lower calorific value of fuel gas [MJ/ms (normal)]
yg:Specific weight of fuel gas [kg/ms3 (normal)]
2. If K value is less than 20.9(because of the special property of fuel gas) or if it
is difficult to mount the burner with the indicated dimensions, please contact us.
3. The gas connection diamater is subject to change by the firing rate.

IN—FEIE
Burner model
FHC-II-10-G
FHC-II-13-G
FHC-IIc-15-G
FHC-IIc-20-G
FHC-IIc-30-G
FHC-IIc-35-G
FHC-II-40-G
FHC-IIc-50-G
FHC-IIc-65-G
FHC-IIc-80-G

_Ho
VY8

REEE
Firing rate

A M N

260
270
290
340
350
400
440
460
480
580

P

K&
K value:
545~

20A
25A
25A
32A
32A
40A
40A
50A

KAi&
K value:
29.4~54.4

25A
32A
32A
40A
40A

K&
K value:
209~203

40A
40A
50A
50A
65A
50A 80A
50A 80A
65A 100A
4651kW  400A Rc1¥2 50A 65A 100A
5814kW 500A Rc1¥2 65A 80A 100A

HOo =AD& FEELE [MJ/m° (normal) ]

Y 8=HZDILEE [kg/m*(normal) ]

2. KIEH20.9Ki (H AN 5% 515 E) €213 ERTA TR P E# 415 S BRI,
3R TUBEICL) A RERE RN ERICEDIEN HIET,

H | (0]

208
215
225
243
261
285
307
330
369
407

L

340
350
380
440
450
520
570
590
610
710

280
290
300
310
340
360
380
400
430
470

27
27
32
32
38
38
46
46
48
48

Rcl2
Rcla
Rc%
Rc%
Rc1

Rci

Re1Va
Re1Va

698KW

930kW
1163w
1453kW
1860kW
2326kW
2907KW
3488kW

200A
200A
250A
300A
300A
350A
400A
400A

335
350
375
400
445
485
510
550
620
685

410
425
450
480
515
555
595
635
705
770

470
505
530
560
595
635
675
715
785
850

510 918
555 938
580 1018
610 1068
645 1132
685 1182
725 1263
765 1313
835 1375
900 1550

500
520
540
560
585
605
635
670
725
850

100
100
110
110
130
140
150
165
160
160

120
130
140
150
160
180
190
200
240
270

) 1.KfE=

OFHC-MIc-08YA A )UIN\—F
FHC-IIc-O oil burner

BRIEZR A
Combustion air : A

EEER (FESK)C
Atomizing air(steam) : C

(FAIVREIIN—FDEUIE)  Oil burner

N—FEIFE |miERs| Pipe connection Dimensions(mm)

Burner model |Firingratel A | B | C D | E|]F ]G | H] T ] ]kK]L]IM]|]N]DO
FHC-I-10-0  698kW 200A Rc¥% Rcl2 335 410 470 510 888 500 270 118 120 340 260 208
FHC-I-13-0  930kW 200A Rc% Rcl2 350 425 505 555 908 520 270 118 130 350 270 215
FHC-I-15-0 1163kW 250A Rc¥% Rcl2 375 450 530 580 948 540 290 118 140 380 290 225
FHC-I-20-0 1453kW 300A Rc% Rc'2 400 480 560 610 998 560 320 118 150 440 340 243
FHC-I.-30-0 1860kW 300A Rc% Rcl2 445 515 595 645 1023 585 320 118 160 450 350 261
FHC-I-35-0 2326kW 350A Rc’2 Rc% 485 555 635 685 1085 605 340 140 180 520 400 285
FHC-I-40-0 2907kW 400A Rc'2 Rc¥% 510 595 675 725 1145 635 370 140 190 570 440 307
FHC-I-50-0 3488kW 400A Rc'2 Rc¥% 550 635 715 765 1180 670 370 140 200 590 460 330
FHC-I-65-0 4651kW 400A Rc'2 Rc¥% 620 705 785 835 1235 725 370 140 240 610 480 369
FHC-.-80-0 5814kW 500A Rc’2 Rc% 685 770 850 900 1410 850 420 140 270 710 580 407

POMFIRGN ST
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TVI—IT7DOHR
CENTER AIR EFFECT

HABEDN—FICEWT BRGEETREDHLT
WVKEBBARBIVBRIRE RO/ XILVEETD T
EHFETLORED B> TRIFLBREN B
NEENET Lo 2—TI T I3 DREENET
B7-DICERLEZDDT. —EENTHENER
EHRIBLET AR AR EE NN —F DIES.
HREREEECIE L 2—TI 7 DL T HBEY
ZTLAYDEBREFSE—TEENTHBLES,

O R 3FHEATHRE)

)

/,///ﬁ/;/ﬁi/ L E—ITHLEVERRDEN DD
) (EEIAYET
’/ A Without center air, the flame tends
s / . to curl up.
SR Ty
\\\QM“;}//

1. BRAHZOERD (EHEH) EKIZT S,

2. BEIHXEBRGERRDRESERIFICT 2,

3. JL—LDEVEIVERFE 101 LEDNT
2— 5 R EIRT 3,

=
— B2 A-ITDHRICEN AKKDE
FIMEEREEP RSN, N1 L2—>
HI D RIREICBYET
The center air effect ensures a
correct direction of the flame and

) its stability so that a high turn-down
may be achieved.

As the gas burner load is decreased, the flow rates of
fuel gas and combustion air lower at the nozzle, causing
insufficient mixing and thus resulting in poor combustion.
To solve this problem, the "center air" system has been
developed. This suppilies a very small amount of air at a
constant pressure.

When a dual-fuel (oil/gas) burner is used and gas is
burned, the atomizing medium of the model HB sprayer
as the substitute for center air is supplied at a constant
pressure.

NOXDIEFHERIE

REDUCTION METHOD OF NOx LEVEL

@Effects(especially at low fire):

1. Driving force of fuel gas is increased.

2. Fuel gas and combustion air are well mixed.

3. A turn-down grater than 10:1 is achieved, with curling-
up of the flame prevented.

FHC-IMcEENOX/N—F 325 ks H =N & #R AL
THY), ZhUIZE)NOXDIEFE I D> TVET,

1 RBRIESEIR TR L 727 2 TILNOXD K EH
NolOETTEANE T 2R B RIT2 R R IEREIRICE S
BHRTHHREEZACI LI  BRP D08
EEREICLET,

CDI=HEBRIGFEB THORMARERISEIA. Y
—<ILNOXP ERIhE T,

The FHC-IIc low NOx burner employs a two-
stage combustion system to reduce NOx.

In the primary combustion area, most of fuel
NOx generated is reduced to N2. The
secondary air entrains the combustion products
on its way to the secondary combustion area,
to dilute the Oz concentration in the air. This
action suppresses a rapid combustion reaction
over the entire burning zone so that the
generation of thermal NOx can be reduced to
the minimal level.

W& Section ®

/T 2RINRRE
/ Secondary |
v combustion
area

Va TRINGRE —
Primary \

combustion
area

W@ Section W& Section ©

URERIEREI 2RI IFERRIE,

hil Primary ~— Secondary
| ‘ combustion area combustion area
g 300 =
& I -

T

R [—
® ©

1R —> 2RI —>
Primary Secondary

combustion combustion zone

zone

FHC-McEYENOX/{—7  FHCIc LOW NOx BURNER
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NOx4$Fi%

NOx CHARACTERISTICS
IN—FBERFICFEAE T ANOXEIS. N—F BRI ML ZRE RBRER MR SEE FREE. SOICRBPNERERELES
KDERICL->TEILET  FHC-TICRENOX/ S\—F DNOXEIE R DRIZ LW REEE K DB EN TEET,
(BAZLRLEDHEN HDEEL. FIEERBY LETT,)

EELRFDNOX(E=EEENOX{BEXK 1XKaXKaXKa (XKs*) +Fuel NOx
KRR KRB SURERE KSFRBERE KaRBEEFFRE *KslkiRfRE
MN—FIFE Y FHIRVGE RN —FRIRED KRG E L EDEZITIIKsD DB TT, KslZBIL TEERAHIC TR 28U,
The amount of NOx generated by the burner during operation varies with various factors such as type of burner, fuel, excess
air ratio, burner load, combustion air temperature, furnace temperature and amount of organic nitrogen contained in the fuel.
The amount of NOx generated by the FHC-IIc low NOx burner can be predicted by the following equation.(In case of any
disturbance due to air infiltration, some corrections would be otherwise necessary.)
NOXx level(in operation)=Basic NOx level X Ki X K2 X K3 X Ks (X Ks*) +Fuel NOx level
Where:Ki=Fuel coefficient K.=Combustion air temperature coefficient Ks=Furnace temperature coefficient
Ks=Burner load coefficient *Ks=Furnace configuration coefficient

* In the event that burners are arranged at short intervals or the burner chamber is narrow, Ks should be taken into
consideration. Please contact us for Ks.

EANOX{E Basic NOx level Ki
—= 130 <
—c 120 B K. i) %1 JU—>COGTFuel NAODE
L] P Fuel %2COGEBFGOREHAT
&2 110 SIS KIRH R 10MJ~m3(normal) D
X8 Short flame N "“I 1.00 %3 () ERER
- & 100 — atural gas (@RLB-£0
|<|\1 °,\_° 90 LPG 1.10 Note)
Q — 80 *1. clean COG with fuel N level
g e 70 - COG 1.40 1 standing at 0.
= g_ 60 | %2, %ﬁj;e (of COI()E and BFG at
=< 2 — MA X . 'mé(normal).
o | — h 1.05 #2| %3, 9 d with steam.
ﬁ § 50 _— E;}A\ lxllxecdiga; TE;a);ieguv::es S;:a(m ) mean the
- ~CH; | h d  with
e § gg —T | |Lon|g flaIlme Heavy oil AtoC 0.86(1.30) = ngugrsessgdi\?r- e v
Il AT ek
0 0.5 1 1.5 2 25 3 Kerosene 0.86(1.30) x4
%8 0> Residual 02(%)
Kz Ks
1.4 1.2
1.3 1.1
1.2 — 1.0 v
1.1 0.9
7
1.0 0.8
o )
¥ 09 o 0.7
0.8 < 0.6 ‘/
' - ' /
0.7 05 /,
0.6 0.4 /’
0.5 0.3 /’
04 0.2 v
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
F 2472 5B Preheated air temperature ('C) PR Furnace temperature (‘C)
Ka Fuel NOx
16 5 0 ~
1.5 m B -1
© 50 z
Li _g § gi]r)l:// L
1; % o -~ [ L
. L s , M#AZ Mgas
SRR 2—2 30 //’ (10MJ/m?(normal))
1.0 I — 8 é_ 20 , L / |t ——
= 7 =
0-9 38 A - ——|coa
0.8 Z% 10—~
50 -
©
06790 20 30 40 50 60 70 80 90 100 Z OF | NU‘;-; vt 0.2 ) IOy ) 0.4
e . ue :g/mé(normal), ‘Wt %/0i
risE SR Bumner load (%) Fuel N (Gas:in g/m*(normal),Oil:in wt %/oil)
PSR4 FHC-TMCER4ENOX/{—F  FHCIIc LOW NOx BURNER
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I NRFZAR
FLAME DIMENSIONS

IN=F DRRFGIRISEREE R RREF R EDBRRICL)EILLET  FHC-TICRENOX/ S—F DR K K FZIR IR DI L)

EEREF DN R AR =B EENRFZIKXF 1 XF2
FrRHRE FakiRarifREn
The flame pattern of the burner varies with such factors as firing rate, type of fuel and burner load. The flame pattern of the
FHC-IIc low NOx burner can be predicated by the following equation:
Flame dimensions in operation=Basic flame dimensions X F1 X F:

KHBIENTEETS,

F1:Fuel coefficient

F2:Burner load coefficient

BAENRKAZIX Basic flame pattern F
& I E% o wH | RRAR VFx AEE T CEa
2‘3 g é /-E\ 1 E.'/k Long fla‘rﬂe__ 5% Short f | Fuel  [Natural gas LPG coG Mixed gas aﬂgakgoosi!eﬁe Heavy oil C
N ST/ ort flame
X ST oL_== ! — | F 1.00 1.10 0.90 0.95 1.00 1.25
7
6 R L
E . Cong ame Fe
= 5
& E’ 4 ’/ 1.0
¥ | | e
X g Short flame 0.8
E 2 ] — o 0.6
1 04
0 0.2
0 1000 2000 3000 4000 5000 6000 7000 0 10 20 30 40 50 60 70 80 90100
IR E Firing rate (kW) PRIEETETER Burner load (%)

O XKD BALL B EDREATHEE— T Ty I ZADHERLET, (FHC-Mc-15-GH/N\—F%1160kW TREEL /=35 E)
Temperature distribution and heat flux with varied flame patterns are shown below:(when firing FHC-IIc-15-G burner at 1160kW)

WRBESFOF Typical flame temperature distribution

E—RTSvyOXDA| Typical heat flux

PR A Lengthwise distance (m)

o 00l 13507 B

@ 05 — Long flame c =
W L1450 \ oG

8= — 55
§oE © 1450°C E2E
Xe 1400 13501 KE%

E 05 R R2g

I Short flame o

0 1 2 3 4 5

1.1

10 K& Long flame
0.9 — 11 | \t = l\\
) %24 short flame
0.8
0.7
0.6
0 1 2 3 4 5

KRR Lengthwise distance (m)

N1 OybIN—F

PILOT BURNER
SR TERRELT O TVWAIRICIEEE/ 1Oy N
—FDEFTRBIEENFBAD A IN—=F D AN
HAESREITRRTIHEX ARRBRERETIHAEIC
(3B bN—F DERGED LETT o
The furnace continuously operated at high
temperatures does not need continuous firing of
the pilot burner. If the furnace is frequently turned
on and off or is operated at low temperatures,
continuous firing of the pilot burner is required.

RIN=TTZT .
Spark plug

#2Z Pilot gas

N
25 Air

FHC-IcEYENOx/{—F  FHCIIc LOW NOx BURNER

INA By MN—FEIE - MPN-=ID
Type of pilot burner MPN—2D —CG
S # MHAHRRRHR . TOINHR TEHZ cOG
Fuel Town gas, natural gas, propane or butane
" KR 8
Firing rate 23kW 12kW
FHCN—FADEfF IS5 VBt

Mounting onto
FHC-IIc burner

To be mounted with flange

NREEARMATALE IOy S—F 555
Flame detector Behind pilot buner
location
NRER T o MO T ORRER
FARERTA A1 S—F DR REAR AT NN—FHA )
method 9 Monitoring of pilot burner flame
Monitoring of main burner flame(aﬂer pilot burner is turned off)
RN—5T5FI EBEREN.
= X BEOM—FN—FICLBFEIEN
Ignition Automatic ignition by spark plug and

manual ignition by torch burner

W) 1L XA EYMNN—F BT LB K FER L) EHEL T 28N,
2. NAOY SN =F OFERERR IS DV TE BIE/ MOy —F OFBAEEZ SRS,
Note) 1. Pilot burner should be mounted above the horizontal axis.
2. For further details of pilot burner, refer to the instruction manual of the pilot

burner.
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L DPe--yc2ill
Gas burner

ENfERREE
Pressure indicating controller

E HARR BEfERBEE
JE/NHENE TEREAENET Temperature
Air flow indicating Gas flow indicating indicating
controller controller controller

1 Air flow indicating

L¥anL—% T i BN
® - Recuperator ! ‘l;! 1 ﬁgﬁm# ! Theﬁfc;guple
X ) low :
’_é @ @ ? — {4XX S control valve! ! —
- PRV E FYTEEDN -
2—HR707 To each zone AV742 I To each burner  #E&t
Turbo blower = Orifice : — Mic‘romano
2 a—I7 E Pl IH2Da
Center air—s . - i . - Expansion joint
P 7 YT A INETZAIIVT (1N—F )
To each zone ! mﬁ burner Butterfly valve(built-in)
P K& hecf
! To the atmosphere
A ] " Gy ! ‘
" |\ REHIER icromano meter Me—GHY/S—
Gas ?ﬁﬁfét ------ 1 Flow control Eng—gg—g?ume?
® L H H | valve
¥ [ H : _
Eﬁfl'ga;é_. bt 57 E E ;— 'f* @ Micr;mano meter
=N IN—F A
To each zone To each bumnen\EBEAI7
® L — — Regulating cock
X [FS] T IN=VEE T
N . — - Purge piping — 8
22— 8¢ 8- <
FI—n
To each zone
|
O+ IVEEE
Oil burner .
AR E RERRETET
s TERERERET Temperature
EAEREREE QOil flow indicating indicating
Pressure flow regulator wshe controller controller
semaiat (FIC) (FI0 I

AR
conroller s

ARMES |

Flow H
> control valve!

<+
BN
Thermocouple

Oil service tank

=-©)

W 1 T
- EU—n N AUIAR T PPN
F—A709 Orifice :
Turbo blower LFaNL—% |To each zone EaERs To each burner
Recuperator iClosed during
a— s i operation o
Re)tﬁ{rn ;i?ngg BT &4 : E INETFAINIVT (IN—F i)
e e ~— Fromeachzone | | <— Butterfly valve(built-in)
¥ i Pl omEsimn BTN
o ! Flow control |To each burner
AN —ERLY X i valve

IXZ/N 3>
Expansion joint

X\ FHC—TIc—O&!/\—F

FHC—IIc—O burner
\HEE
icromano meter

ILESTNFa—T
Flexible tube

Regulating
cock

ENF

Pressure reducing
valve

BIN—F A
QOil strainer AAIWHKT, Oil heater To each burner—————
Oil pump sy —= F‘/\—‘/EE 55
To each zone bet U9e PIPINg—~ E}
® \ £
% B3
BEZRSR (ER) - — ? - - ? —
Compressed air o EX AN YA BIN—FA
(steam) To each zone To each burner
—= R ——

Regulating cock
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C-HEP zznox—+

C-HEP LOW NOx BURNER

KIEHENOX{bE  FRRE D T DIF—{bZ/iL

COEXISTENCE OF SIGNIFICANT LOW NOx AND UNIFORMITY OF FURNACE TEMPERATURE DISTRIBUTION

regulating valve

D air nozzle
1R =R | , ’ % / Primary combustion
Prima; l = // chamber
: =
B Fuel .,///

combustion air

1R
Bl &R 7

) ! 2RIRBER
Primary combustion Secondary RIS ) 2L

air percentage : ; ’ f
P g combustion air - Primary combustion

1TRIRGER

|7 |
Vv L 4

)\ 2xmps sz
Secondary combustion
air nozzle

AKXV

Fuel nozzle

¥ R

FEATURES
1. BIENOx#LliZ=EHA
EEERICL) AL REREICRAFECBRIEEZET
BIENOXEEERLE Lo SNIFUD TR/ —F ER— DR
NOX{tHfi ¢9
2. FREE D fmDEI—Ik
ERERICLEEDREFRNEBNY» EEEIIETFA
BESROH—bEERLEL,
3. KRFIRDBEE
1R REI S %R EICTBIE T IFHRICISUEREAN
RWREERLEL,
4. ZFEPEHNT S
FHH X LPG.LNG. COG. MIXH AL ENTIHRBEI DA 2
5% T, ElE EDRFBEHOMIS TEE T,
5. 1RLUVVABEE XTIt
1000kW~7000kWETD 1> F v TLTWET,
(RS OB ERE ICEAL TIEREZHEER SN

6. FHC ™&)\—F DB R4
SRMMBIFEIRDET B BB T HEFICLERAINTEL
FHC ™IS —F EDEHMICHRBLEL 720 > TR
DIN—=F%EC-HEPEN—FIZ3 9 B72U CHBIENOX L&Y
—GIFRBEAHERELET,

C-HEPEYENOx/{—7F C-HEP LOW NOx BURNER

1. Ultra-Low NOx technology adopted

Ultra-Low NOx has been realized by exhaust gas
recirculation by high-speed jet stream. This is the same
low NOx technology as the regeneration burner.

2. Uniformity of furnace temperature distribution

The agitation effect and penetration force in the furnace
are increased by high-speed jet stream, which has
realized uniformity of furnace temperature distribution.

3. Flame pattern can be freely changed

The optimal flame pattern according to furnace shape has
been realized by making the percentage of primary
combustion air variable.

4. Available for a variety of fuels

Available for not only gas fuels (Town gas, LPG, LNG,
COG, MIX gas, etc.) but also liquid fuels (kerosene, heavy
oil, etc.)

5. Available for a wide range of firing rates

There is a lineup of burners for firing rates from 1,000kW
to 7,000kW (For firing rates other than the above, consult
us separately).

6. Compatibility with the model F/C™ burner

Also the compatibility with the model FHC™ burner that
has been widely adopted for a variety of industrial
furnaces including the iron and steel reheating furnace
was considered. Therefore, ultra-low NOx and uniform
furnace temperature distribution by only replacement of
the existing furnace burner with the model C-HEP burner
can be realized.
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CONSTRUCTION

ORRDPSDRFE/N—F IR T EBED LTIV TR
BHHVEWEPERETT,

O BFHIN—FRDEBICEE B L /=R D51 RIKEEE
AICEHIN, BB OA B SEEIN 21 R RE
BELTIRBGRERTHORICHRBEERBLET 451
IFRA 850 CLIT DS I 1 RIRIRZE S DEIEH ARG
EBVET,

Q2R ER R/ XIVPoER TEHIN 2R B R R,
FREEAZEREICRHEL THRIRINZZETHREED
ETLET, 2O 1 RIKIGEEHSHE H SN/ BAFIERI X
REZMU TFADLEWEE TR R GEEREIBLET . 2D
RGBT ETIE. ARBED D T I yMILEINOXFE
HLEPETTEIEPERTT,

OFENrABCENBEMU ETHNIE 1 RRREREIE
HT2RBIRERDA TR DI EDTEET . DR

SN BRONKBEATN TTUMIL) NOXFEEEHD
ETLET,

O37FirbEERERTEHIN 2R BIEERIE. / XIVEED
BER/IRETOEL TV B EHERTEDBEE, Do
ZEPBER T Lo TARMEAETREL IFREES
OB —EPREINET,

Q2 RIKIGE [ DERTRDBED TRPHIED T AFAHEH
ZARNEOFEEZ LKL LBIMEFEOYARN—FF
IFERAL-BEDFRRABRBES TP T7IVMImEIN
ESC N

Q1 RBEERESEIBMILIE FREBEESHTOE—Y
BEMENN—FHAIBITUTEET, SZEEFIC1URKER
PREIGERETIIET FREES DL — LD (EE
INEY,
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@®Compared with the conventional similar burners, the
features are its simple structure and small number of
parts.

®Fuel blows out from the fuel nozzle installed at the
center of the burner into the primary combustion
chamber and combines with primary combustion air
supplied from the periphery of fuel to start to partly
combust in the primary combustion chamber. Especially
when the furnace temperature is 850°C or lower, supply
of primary combustion air is an essential condition.

@ Secondary combustion air blown out at high speed from
secondary combustion air nozzle entrains a large
amount of exhaust gas in the furnace and dilutes to
decrease the oxygen concentration. And then secondary
combustion air contacts with the fuel excess flame blown
out from the primary combustion chamber and starts
secondary combustion across a wide area in the
furnace. This type of combustion has features that flame
temperature distribution becomes uniform and the
amount of generation of NOx decreases.

@®If the furnace temperature is equivalent to fuel self
ignition temperature or higher, primary combustion air
can be stopped to combust fuel with only secondary
combustion air. This type of combustion can most
uniform the flame temperature distribution to decrease
the amount of generation of NOx.

@Features secondary combustion air being blown out at
high speed from three sections which decreases the
number of nozzles to the minimum necessary, resulting
in little reduction in jet stream speed. Therefore, the
flame reaches far and uniformity of the furnace
temperature distribution is promoted.

@®As reduction in jet stream speed of secondary
combustion air is gradual, there is little influence of
exhaust gas flow in the furnace etc.,, and the
temperature distribution in furnace width direction when
used for a side burner etc., of a wide reheating furnace
is uniformed.

@Increase in the percentage of primary combustion air
moves the peak temperature position of furnace
temperature distribution to the side of burner. Uniformity
of furnace temperature distribution is promoted by
adjustment of the percentage of primary combustion air
for each equipment.

C-HEPEYENOx/{—7F CHEP LOW NOx BURNER
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IN—F 1%
BURNER CHARACTERISTICS
ONOx#51% NOx CHARACTERISTICS

MEREYN—F LD
COMPARISON WITH THE CONVENTIONAL MODEL BURNER

—~ 70

X 60

I 50 4=

S
E 40 ’y

5 30 - AN —

[o) Conventional model burner

X 9 — C-HEP /N — 5 —
% 0 C-HEP burner

10 L

0 20 40 60 80 100
PRIEETRZE  Burner load (%)

ORIGESE B # o #AAH X13A  4FE 1 1300C
5 110 EEEE :450C

1TRELE 0%

@ Combustion condition / Fuel : Town gas 13A
Furnace temperature : 1300°C
Airratio : 1.10
Air temperature : 450°C
Primary air ratio : 0%

1 RZEGEDFE

EFFECT OF PRIMARY AIR RATIO
= 70
T 60 e
I, 50 — p--m==pessssmssnao
3 -
= 40
IS 4/
g 30 e {RZOSR 30% Primary air ratio 30%
< 20 - 1/7\1)—4$ 20% Primary air ratio 20% | |
o —RRRER 0% anaryawatlc 0%
Z 10 :

0 20 40 60 80 100
MIGETRIZE Burner load (%)

OBt M A #MmAX13A #F R 1 1300C
ZZRE 110 ZRURE 1 450C
@Combustion condition / Fuel : Town gas 13A
Furnace temperature : 1300°C
Airratio : 1.10
Air temperature : 450°C

ZEAREL EURERE
EXCESS AIR RATIO COEFFICIENT AIR TEMPERATURE COEFFICIENT
1.60 1.20
€ 140 ] 110 -
5 S _— 7 S _—
BS 120 B2 100 -
T o T 92 /
38 100 58 090 —
z Z x
c; 0.80 - Q080 ]
0.60 0.70
1.00 1.05 1.10 1.15 1.20 0 200 400 600 800
225t Air ratio Z25BE  Air temperature  (C)
JFRGREL 1R ERFRE
FURNACE TEMPERATURE COEFFICIENT PRIMARY AIR RATIO COEFFICIENT
1.40 1.50
c 1.20 ~ c
&S 100 g & 10 P
% 5 080 — ¥ 5 1.30 —
X O " X O
38 060 — S S 120
Z X 0.40 e Z X
(@) . - o 1
> 0.20 = 1.10 =
0.00 1.00
1000 1100 1200 1300 1400 0 5 10 15 20 25 30 35
'kF;nElll /k:I:)TL—o—
Furnace temperature  (°C) Primary air ratio (%)

C-HEPEYENOx/{—7F C-HEP LOW NOx BURNER
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E0MFE FURNACE TEMPERATURE DISTRIBUTION CHARACTERISTICS

TEREYN—F E DL
COMPARISON WITH THE CONVENTIONAL MODEL BURNER

1 REREDORE
EFFECT OF PRIMARY AIR RATIO

o
=2} 30
:HH g 5 20 | --C ﬁ%ﬂ model [
S zT® - ‘___\g — C-HEP
v %0 10 = G
m £ &~ e \
80 ED 0 7 N
St 0l N
0y (0]
% z 305 2 Z 6 8
PR A E e

Furnace lengthwise distance (m)

Omﬁ%ﬁ/% # %BFﬁﬁmsA Wﬁ%?ﬁ% 1 65%
,krb $20%(1E5E)/0% (C-HEP)

@®Combustion condition /
Fuel : Town gas 13A Burner load : 65%
Air ratio : 1.10 Air temperature : 450°C
Primary air ratio: 20% (conventional) /0% ( C-HEP)

(0]
(o]
W S 2 30
c S8 20 -
=
U e8 10 RN
E Q-A y 5\
!I.IE (<] GE) OL) O 'o' L
[N T P s~\
= @ N
£ 88 10 |— NG
H_ 5 © -20 == RERE 20% Primarya\rrahoZO%I A\ N
s C —REEE 0% Pri 9 | -
o= 30 1RZ5E 0% Primary air ratio 0% .
= 2 -
a 0 2 4 6 8
FRAIERE

Furnace lengthwise distance (m)

ORBERM B B BWHX1A  BRIRAREE  45%
5tk 1110 ZEXURE 1 450C
@®Combustion condition /
Fuel : Town gas 13A Burner load : 45%
Air ratio : 1.10  Air temperature : 450°C

OB mEEYE JET STREAM SPEED CHARACTERISTICS

fERE)\—F E DR (FTEAE)
COMPARISON WITH THE CONVENTIONAL MODEL BURNER (CALCULATED VALUE)

FAA ARG —RKE
A FRAME FORMAT OF FURNACE GAS STREAM PATTERN

20

3 \\C-HFP
g 15hp
pio \ \
EEE 10| St
i ,9:’ = é S E ~—
[0} . ¢ T ————
- 0 . W 3% Conventional model

2 4 6 8 10 12 14
IN—F D 5 DEERE
Distance from burner (m)
Ok BEs S 1 4000kW
M SURE 1 600C
@ Combustion condition /
Firing rate : 4000kW  Combustion air temperature : 600°C
Average furnace temperature : 1300°C

F9UFE 1 1300C

| C-HEP || | | o 22

ventional model
L

AN

A

ﬁ#b@ﬁx
-l Gas from upstream

ke

B o

i v
1 1
L
Y
- =
\
\
—
I}
]
—
T
oy
1
T
—
i 1
[

i
Lo

-

Furnace width 14m

ONNBENDTIFME FLAME TEMPERATURE DISTRIBUTION CHARACTERISTICS

TRETE 0%
PRIMARY AIR RATIO 0%

1RZESTE 20%
Primary air ratio 20%

1300C

OREfEAF WA ZX1BA RABBEE  1160kW
RIEE TR © 92% ZeSkt 1 1.10

4R © 1827°C
@ Combustion condition /
Fuel : Town gas 13A Maximum firing rate : 1160kW
Burner load : 92% Air ratio : 1.10
Average furnace temperature : 1327°C
Air temperature : 450°C

UM 1 450C

1300°C 1325°C
1475C
.5m

I Om

0.5m
5C  1500°C

ORBERME H WA Z1BA  HEAMEEE © 1160kW
IRIEEFEE  70% ZZRE 110

TR 1346°C RURE | 455C
@Combustion condition /
Fuel : Town gas 13A Maximum firing rate : 1160kW
Burner load : 70% Airratio : 1.10
Average furnace temperature : 1346°C

Air temperature : 455°C
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C-SNT =Enoxii—F

C-SNT LOW NOx BURNER

v ) PRIGEH 20> B S BRI AR AR ALAAENOX S—F TF . = Btk

- PO NTRREREEERL RE S THRE LR D
TEETHER. AXE R A-HRERENP HY).600CETHSE
BYHEIDERTEET,

Equipped with the fuel gas self-recirculation mechanism, this
low NOx burner tends to have a slightly smaller flame than
the two-staged combustion type, thus providing a stable
combustion even under low excess air conditions. Available

ﬁé in mono-fuel (oil or gas) and multi-fuel (oil and gas)
0 nE combustion types. Preheated air up to 600°C can be used.
N %
13
NOx NI [FEIE
NOx LEVEL SUPPRESSION PRINCIPLE
B 25 Air
Fuel @ IEEZe 57 Swirl air flow
L ,
A | r ~—
T N = =
3 ] NN =TT - =
S S— - - — N e
.~_j ' . Hl=z"Tc — 2N - =
_ ,gfgzzki\\_gf.—:—.j ] — —
T =S s =
——— e
L SUHEETHR Air swir N/ - —
rowivane \ el BERM#EE Re-circulation flow area

IN—F2%41)L Burner tile I1ABE Furnace wall

B L AR Models and applications

HetE & R IN—F — 1B EBEE
Model Applications Applicable fuel Burner structure schematic view
- el —
COG, LNG 2 A
) 10.5~35.6MJ/m3(normal) {
HAEREIN—F
C-SNT-PGF S e B
Gas burner 7|:|/\/,—:.’_7§ij
Gas containing propane
12.5~35.6MJ/m3(normal)
AT, 8, A5, B, CBih. 201 o Alr
TATORRR i
MMESESFIERARAANBREELE :
F A IVERE/N—F U i
C-SNT-XOF @ﬁﬁb—ﬂ.\_é . .
Oil burner Kerosene, light oil, heavy oil A, heavy
oil B, heavy oil C, other all liquid fuels
*Use an oil mixing injector of high
speed air flow internal mixing type.
25 Air
. 7 X Gas | i
HRXSFAI :
BN~ SRR ILL[ — e.
C-SNT-PDF o . K T~ 1
Gas/oil mixing Gas, liquid fuel e W =] i
combustion burner 79” f o 1 F
Ol %5
Steam
ORISRt

63 C-SNTE{ENOx/{—F  C-SNTLOW NOx BURNER
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I RELR
STANDARD SPECIFICATIONS
UFE RN E MRS E G2 5ESD MR SURE
Model Combustion capacity Combustion air capacity Combustion air pressure |Combustion air temperature
kW m?%h (normal) kPa T
C-SNT- 50 581 582 3.0 350
C-SNT-100 1163 1163 3.0 350
C-SNT-200 2326 2325 3.0 350
C-SNT-300 3488 3488 3.0 350
C-SNT-400 4651 4650 3.0 350
C-SNT-500 5814 5815 3.0 350
C-SNT-600 6977 6976 3.0 350

EAIFEHME 1X41.868MJ/kg. 5.1 TOERER

BIRZERURED 350 CTHEVEEE LT OEHNHERBENN—FAOBIEENEIHEB TS,

Lower calorific value 1X41.868MJ/kg Calculation result at air ratio:1.1

If the combustion air temperature is not 350°C, confirm the supply pressure to the burner with the pressure correction
coefficients given below.

PRIEZ2 5B  Combustion air temperature 'C 150 200 250 300 350 400 450
[EA#EIEFREL Pressure correction coefficient K|  0.68 0.76 0.84 0.92 1.00 1.08 1.16
() W22 TURE200CHEE [Example] When the combustion air temperature is 200°C
N—FHHHRES P=3.0XK=3x0.76=2.28(kPa) Burner supply pressure P=3.0XK=3X0.76=2.28(kPa)
iEE
Dimensional drawing
C-SNT-PDF ) C-SNT-XOF
HZ TR H X
Gas Air Gas
J H'Y @ $ F E J G ‘ F E
B QT-¢R A QT-¢R
M = |/ 11 1/
AN, THRZDN T 1 LTt AN
A 110 3 | | T
L?%Zg oz == = Dfﬂ’{ﬂﬁ“f—d e cL o S S
_-LC_U_T v ——rT@i_ B
sl [ES o 1 § LR LN \
. t i E23 ' m
L Steam g | & OII[ Steam K | i

C-SNT-PGF A ZR

Gas Air
H L G i F E
_Els QT-¢R

La
Lg
fl
4 ._l
|
|
1

w ——==

/(l\_/lg:j%% A | #B | C D E F G H J K La | Lg | &M | oN | oP | Q& | ¢R

C-SNT- 50 150A 50A 15A 15A 345 250 250 250 140 890 190 150 330 460 420 12 23
C-SNT-100 200A 80A 15A 15A 345 280 300 270 140 990 250 200 370 500 455 12 23
C-SNT-200 300A 100A 15A 15A 510 335 365 330 140 1170 310 250 450 610 550 16 23
C-SNT-300 400 125A 20A 15A 510 550 440 370 140 1500 360 300 550 710 650 20 23
C-SNT-400 450 150A 20A 15A 510 700 485 395 140 1720 400 345 640 800 740 24 23
C-SNT-500 500 175 20A 15A 510 800 530 420 140 1890 435 380 710 870 810 24 23
C-SNT-600 550 200A 25A 20A 510 950 570 450 140 2110 470 415 780 940 880 24 25

SR EMN ST C-SNTEYENOX/\—F  C-SNT LOW NOx BURNER
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IN—F 454
BURNER CHARACTERISTICS

NOx4¥¥ NOx characteristics
OC-SNT-PGF <IFREEENOX  Furnace temperature and NOx>
<Z5HEENOx  Excess air ratio and NOx> 100
80
S £
g 60 2 60
—~ 50 .50
K] — 9 S 40
o 40 /' g hos );/
= 30 z 2
= =
19 1)
z 2 11 12 13 14 z
n 7225 bk Excess air ratio 10 1000 1100 1200 1300
15 g BAELCOG Fuel:COG KPR Furnace temperature C
(0] e 1RE:1150°C Furnace temperature:1150°C RFECOG Fuel:COG
/X( o R E291kW Firing rate:291kW PRI R 233kW Firing rate:233kW
I § FEETBE450C  Preheated air temperature:450°C R FHRE 450C Preheated air temperature:450°C
+ 3 R A Excess air ratio:1.1
®C-SNT-XOF <{FAIRE &NOx Furnace temperature and NOx>
<ZEZLEENOX Excess air ratio and NOx> 200 ‘ ‘
I |
! 5
g 160 c i
& 140 — 8
S 120 / S
£ 100 1 R
Z )b/ E
5 8 x
) S
60 =
1.1 1.2 1.3 14
725 bt Excess air ratio 10
Pk 5 900 1000 1100 1200 1300 1400
AT HSCE) Fuel:HSC heavy oil ¥FRRE Furnace temperature 'C
¥R:8:1300°C Furnace temperature:1300°C = P
I E:2300/h Firing rate:2304/h PRIGEE2791kW/h Firing rate:2791kW/h
FHETURE400C  Preheated air temperature:400°C FEHZSRE350C Preheated air temperature:350°C
KERTITAR Steam atomize ZRE.2 Excess air ratio:1.2
KERTITIX Steam atomize
<TJL—L/X2—> Flame pattern> 5 20
AFLCE T = m=1.05
RS B 2791KW/h E 4l E I
KIS 7M1 X:0.1kg/41.868MJ c | g 15r —11
. H =2 = - :
Fuel:Heavy il C 5 sl __—m=1.0 £ r
Combustion capacity:2791kW/h ° B S L =1.2
Steam atomize:0.1kg/41.868MJ E ot m1l g iop =1.4
i .y 8 T
(AN F BERL. ABRAR) o 2 m4Top
_(Oil gun - compression air flow type, & L H L
internal mixing type) X 4l § 0.5:
"% 0 0 80 100
MEEERIZER Burnerload (%) MR Burnerload (%)
O®C-SNT-XHF <T7L—L¥Z—> Flame pattern>
BFEELPG
PR 2:2791kW/h
_20F - < -1.0 £ Fuel:LPG
£ J N Combustion capacity:2791kW/h
< 2
2 450 KIER 12
5 15 /" Flame length i 8
o ©
1.0 105
2 ’] 9= —T- Theq o
X P g C 2 ¥
051 - Flame diameter ] X
%0 50 100 °
MIEATRR Burnerload (%)
65  C-SNTEYENOx/\—7F C-SNTLOW NOx BURNER ORISRt
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PLB swoismemst1i—

PLB™ PROPORTIONING OIL BURNER

TEIFRAMIVN—FEWZIE, PLB®TT, T TIC20A AL DI ER%
WeEE BASEED SOOI EICLD > TWET, L HIERE A 1L/ \—
FTOREREL TEWEHEZ V=W TWBRN—F % BOTERALEEL,

PLB™ is the industrial oil burner most widely used in the industry for
every kind of thermal equipment. To date, Over 200,000 burners have
been installed for a variety of applications, and their performance and
reliability have been proven again and again.

The PLB ™ proportioning oil burner is the ultimate in oil burners for
full customer satisfaction.

RELRSHA

DESIGNATION Dp—PLB—BEL
| |
_ ,\ﬁga% IN—F7RAFEIFX,  Burner body I\jca)il IN—FH1 X Burner size I\Zgil REIFERE  Fuel
£ | EE 12 AT e 8- B 7R
@ Standard type 1 ) . L (20°C.4.3mm?/sUF)
e} o | 7T UBUTE 3 1RAEGIER Kerosene, light oil, heavy oil class 1
Flange mount type 5 Standard, 6 sizes (20°C. =4.3mm?/sec)
3 | KAYR—h—R 10 _ EHoME~3fE 15
Integrated water-cooled support type 20 Heavy oil class 2 and 3 No.1
R R
STANDARD SPECIFICATIONS
SN RE Z2RIES  Air pressure 4kPa Z2RES  Air pressure 6kPa
Model Mai_zcu;%g\';vgrate MRIRE  Firingrate 0/h Mai_zltlrg%g\&vg}ate M5B  Firingrate 0/h
m3/min(normal) BA Max. | &I\ Min. m3/min(normal) &A Max. | &I\ Min.
D-PLB- 2EL 0.62 3.6 0.5 0.75 4.3 0.6
D-PLB- 1EL 1.3 71 0.9 1.5 8.5 1.0
D-PLB- 3E 21 11.8 1.5 25 14.2 1.8
D-PLB- 5E 4.7 26.9 3.4 5.7 32.4 4.0
D-PLB-10E 8.1 459 5.7 9.7 55.2 6.9
D-PLB-20E 17.6 100.6 12.6 21.2 121.0 15.1
A1 RARTRESIUBRGEE L. BPRBE20CHHEERLTVET, Note) 1. Firing rate and air volume are for an assumed air temperature of 20°C.

2.D-PLB-1/2EL, 1ELI& AT ;-85 h14& (20°C. 4.3mm2/sLLT) A
T ZOMOERISERTEEE A,
1HEREIC DV IS ZhZ WA DER (T 825k =M 14& (20°C.
4.3mm2/sUIT) ADELE A %V E T,

2. D PLB-1/2EL and D-PLB-1EL use kerosene, light oil and heavy oil class

1 (20°C, =4.3mm?¥sec). Other fuel oils cannot be used. For the other

burner models, the E type for heavy oil and the EL type for kerosene,
light oil and heavy oil class 1 (20°C, =4.3mm?/sec) are available.

3. SHAHAE DI 150~200kPaTd 3. The oil supply pressure is 150 to 200kPa. .
sois 1 d Sth7R [+ EBA b BE P TR 4. An air pressure of 4kPa is used only for the EL type. This cannot provide
“ ;g{i{?}%lt%a&i%%;%ﬁﬁ@}{ﬁfvo EHCEBILREDIRRLE sufficient pressure for atomization in heavy oil firing.

5. The above firing rate table is prepared on the assumption that no outside
air infiltrates the furnace and that only the air supplied though the burner
is used for combustion.

5. FEEMEBERRIE. NELSIFARANDRAZRTIHLN=FDEHHETS
PREDHTHRRETIGEERLTVET,

B753%

JN—F4R—b Burner support

el bl PREEEB B OES AR
MOU NTI NG ri‘lol mognting ho'l? ass) PR type oil pressure regulator 3}” ’g" Burner mounting plate Mﬂﬂ"fiL
also used as a sight glass RN —F D
DIMENSIONS =T | [T
[ / / [~ Oil stop v;lve 7 |
i -
. L sty S
s L
SO © S s D-PLBY:, 1, 38U [D-PLBS, 10, 208
glﬂjlﬁe/t ;{?EP EEEE\/I.\'— \,3;%:;{'/*?[‘ EOT:B:I;t%—_]B/Z, D-PLB-1, FOI’JZ—PLB 5, 10,820 o SRR
Operating lever (B’\ZIE)QS_I; b D - “.1 sil:rr]r:ﬁecrc-‘)sti::’:jsy mounting

.\ BEE 5

NeTBE | B c D E F G H J oL | MM |Pipe connection| wass
Model Mpes [ A i Oil | kg

D-PLB-2EL 151 128 230 70 65 [J247 [J260 [J330 300 14 4 40A 10A 46
D-PLB- 1EL 151 143 230 70 65 [J247 [J260 []330 300 14 4 40A 10A 46
D-PLB- 3E 164 158 230 81 75 [H277 [J290 []360 330 14 4 50A 10A 52
D-PLB- 5E 207 212 350 103 120 [J370 [J390 [J490 450 19 4 80A 10A 135
D-PLB-10E 228 247 390 119 140 [J410 [J430 [J530 490 19 4 100A 10A 181
D-PLB-20E 289 357 460 159 205 487 510 [1580 530 22 4 150A 15A 280

)1, DPLB1/2 1, 3% ®
KT,
2. Egtat IN—FARR AR

EREEIIRLIAAK.D-PLB-5, 10, 20%)375 Note) 1. Air piping connection is screw type for D-PLB-1/2, D-PLB-1 and D-PLB-3,
and flange type for D-PLB-5, D-PLB-10 and D-PLB-20.
AR E—RDEEERLTWVET, 2. Weight indicates the combined weight of the burner, body and standard
accessories.
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OXE/N—F5 1)L (TPLME) ZESHE
RIRDELEIINBHEICIE. SBEDMPNE /N
AyhN—F ERREREBN DIISNBAR/N—F

@®Using the round burner tile (Model TPLM)
We recommend the use of the high rate MPN pilot burner and a
round type burner tile which allows the detection of the main burner

21V EERIZEN, flame throughout all ranges of flow rates.
IN—=FHR—k B:rner support
PRESHE IN—F AR
PRt ypm_ . éﬁlil 7_“)? { K Burnerﬁlinountlng plate M1E-¢pL
/—on pressure regulator Burner tile M pcs-pL
| YRR

Y type oil strainer
/ﬂ»xwf/ww'

Oil stop valve

A ot Ll T sl

T

AR (=PI ACr i O
Pilot mounting hole

also use
as a sight glass)

SO/
Oil outlet pipe .
L BRIV D-PLB-1, 38H 6 J
Operafing lever I’;"ﬁ;@l—e For D-PLB-1, D-PLB-3 ?:;?IBBS_Q%%%%?
(M pes-¢L) A B e __j D-PLB-1~10 D-PLB-20
For D-PLB-1, 3, 5, 10 For D-PLB-20
FFETTE  Furnace body mounting dimmensions
. IN=FBIR | N—F &AL P3O = EERE =g
AOBE | B% | ms | 9% | A |B|C|D|E|0F|6c|0oH| ey oL | MR Peomeony
mounting plate| Burner tile | Pilot burner P N (’)” kg
D-PLB- 1EL PPLM- 1 TPLM- 1 MPN-2 151 243 135 70 65 400 420 500 460 18 8 40A 10A 92 ‘uc':
D-PLB- 3E PPLM- 3 TPLM- 3 MPN-2 164 258 135 81 75 400 420 500 460 18 8 50A 10A 93 n53
D-PLB- 5E PPLM- 5 TPLM- 5 MPN-2 207 309 255 103 120 480 500 600 550 18 8 80A 10A 181 Fo)
D-PLB-10E PPLM-10 TPLM-10 MPN-2 228 344 295 119 140 480 500 600 550 18 8 100A 10A 203
D-PLB-20E PPLM-20 TPLM-20 MPN-2 289 455 362 159 205 640 660 760 700 22 12 150A 15A 405

ITRTLoa> AR (S EE)
Shapes of extension tile (reference values)

IORTavVI(IVDFE
INSTALLATION OF THE EXTENSION TILE

BEOF T ATHROLIZT 22200 N
(BRI ZE) BT RREL T, N—FE% oD L oD ’ L
772U SRR 1100 CLLE DIF EIFTHEFALEE L, Model
. . L D-PLB- 1EL - - 185 | 200
For standard furnaces, install the extension 2
tile (combustion chamber) necessarily in the _l D-PLB- SE 230 | 230 | 215 | 230
shape as shown in the figure at right. D-PLB- 5E 325 | 300 | 300 | 230
If the furnace temperature is up to 1100°C, D-PLB-10E 360 | 300 | 330 | 230
contact us in advance. | D-PLB-20E | 420 | 300 | 380 | 230
BiEx
CONSTRUCTION
@ N=F A @ 75vF @ A IRV
@ *xv)7 QvIRZRTILT EiEAR
@ IF7/XI @ AA1IINAT @ ESHAEEF b
@ FAIIZI HAREX BiEiEF
® Ay TRE @ ElEsEh
® ~uL @ FREIL/N—
® Burner body @ Clutch @ Oil handle
@ Carrier Spring for cock Linkage arm
® Air nozzle ® Oil pipe @ Fixing nut
@ Qil nozzle Guide pin Universal joint
® Cock body @ Axis of rotation
® Cock @ Operating lever

WRFZAR (s2E)

FLAME DIMENSIONS (reference values)

IN—F I _%¢ﬁ§ KRERE #oDm| AREZ #ILm
Model Firing rate | Flame diameter | Flame length
o/h (approx.¢Dm) | (approx.Lm)
D-PLB- 1EL 8 0.3 0.35
D-PLB- 3E 14 0.35 0.6
D-PLB- 5E 32 0.6 0.65
D-PLB-10E 55 0.7 0.9
D-PLB-20E 120 0.7 1.4

O RIFSEMAELEH2RE 2 TR E20°C JFB:800°C FFR02:
2%7=7UD-PLB-1ELE OBAFHIAT I TT
ORRDOESLIZ N—F21 ) EOL»SOEIERLTVET,

@Firing conditions /fuel:fuel oil class 2, air temperature:20
°C, furnace temperature:800°C, furnace 02:2% Kerosene
is used for fuel for D-PLB-1EL type.

@®The flame length (L) is measured from the burner tile exit.

SR EMN ST PLBE!LLBIZHEI A JLI\—F PLB PROPORTIONING OIL BURNER

68



ChugaiRo
= B7T

HOt-PLB =zz=smtmmms1—

Hot-PLB ™ PROPORTIONING OIL BURNER FOR HIGH TEMPERATURE AIR

Hot-PLB ° (H-PLB-BE!) I3 Z1& MM FHI500CHOFHE [N FE A DK
ERERRLEAERES A INN—F T BRIEESRICH > TRER
FEBRIGED TE DD T DR LB ETHID TEE T,
FIREEIFRNF—MREL T AN—FDOZHAESTTOLET,

Hot-PLB™ (model H-PLB-B) is the low pressure air atomizing
proportioning oil burner which can use preheated air of 500°C for
firing fuel oil. The proportioning burner operates at a low excess air
ratio over the full combustion range to provide great fuel savings.

RIS H—PLB— [5]B
DESIGNATION |
A0S N—FHAZ e PN ==vosoRr
D Moagel Burner size 505 Model WA Fuel Max?niulrn] ir)t_(e}rlnperature
2 g 1= 4 FEAE - B5H Fuel oil 00
o 10 i KT B2 Kerosene, gas oil,
20 4 Standard sizes L 4—*://’-\§/iﬁal fuel oil spegial A

) B R L TUUT IR EBRRE TR RUBES50CU T FR1100CUT OB ERT I AN 7P AEOBLLEZARBL TV T,
Note) Semi-standard BLL type that has no necessity for using assist air is available at the condition that the fuel is
kerosene/gasoline, the air temperature is lower than 350°C and the furnace temperature is lower than 1100°C.

RELR
STANDARD SPECIFICATIONS

22 TE 77 Air pressure 4kPa | Z25E 77 Air pressure 5kPa | Z2%E 7] Air pressure 6kPa | Z25E 77 Air pressure 8kPa
S—FRE | JRAZEE | R o/h | BAZNER ) png 0/h || BAZEE | omgg o/h | BRAZZE | paE 0/h
aximum air flow rate | .~ Maximum air flow rate | _."" Maximum air flow rate | " Maximum air flow rate | ..
Model mé/min(normal) |Firing rate 8/nr| m3min(normal) |Firing rate 8/hr| m3min(normal) |Firing rate 8/hr | m3/min(normal) |Firing rate 8/hr
475 Total | RS2 B | % Masimum [0 Minimum| 725 Total | AZ358 5 | B esimum [ Minium] £ Totl | A2t 2ir |8 Mmum [ 81 Miimum| £7255 Total | R238% % | 8% Masimum [\ Minimum
H-PLB- 3B 16 0.08 8.8 1.8 1.8 009 98 20 19 0.10 107 21 22 011 124 25
H-PLB- 5B 36 0.18 199 40 40 020 223 45 44 022 244 49 51 024 282 56
H-PLB-10B 6.2 032 343 69 69 035 383 77 76 037 419 84 87 042 484 96
H-PLB-20B 134 069 748 150 150 075 836 167 165 0.81 915 183 190 092 1056 21.0

A BB SURE 3350 CEREELLTVET,

BRRTRTHEL TSV,

ERRENESE

Note) 1. The standard combustion air temperature is 350°C.

If the air temperature is changed, correct the maximum air volume and firing rate
using the coefficients in the following list:

5B E Airtemperature | 20°C 50C | 100C | 150°C | 200°C | 250°C | 300°C | 350C | 400C | 450C | 500°C
% # Coefficient 1.46 1.39 1.29 1.21 1.15 1.09 1.04 1.00 0.96 0.93 0.90
2. 7RI T —ENIRERREA+1KPaTY , BB THIELT 2. The assist air pressure should be the air pressure+1kPa and be supplied at

{FEBVBELF 2R —2D—REAIKVEREL TS,

3. sHHAEHIE150~200kPaTd o
4.

ARLETOTERALEV TR,
5.

EREHAPalEBLEERADENTY . EMTIIFHILEEHD

ZRESBKPaTIERADIBE ., BT ETIEK 2B,

normal temperature.
The assist air piping should be provided from the primary side of the recuperator.
. The oil feed pressure is 0.15-0.2MPa.
. The air pressure of 4kPa is used only for the BL type. This is not sufficient
pressure for atomization of heavy oil.

5. If you plan to use the air pressure of 8kPa, please contact us in advance.
Hy1qtl.5£ 6Ei|3| %ft JN—F# K~k Burner support
3 (T (ATay) BERER N . -
MOUNTING Sl o Sl e b5 me e e
1 _ ia. of hole 'L"
DIMENSIONS | | mmer, « _Dasiee
T+ / / TYANIT — - o
| / F1IL ) Assist air ,} T oars B I
‘ / / /Z_Ivﬂ‘/\";w — il - ‘
‘ / Oil stop valve Lul 3 ,ﬂﬁ A |
T - s g <o Oil | o
" PRI
|| e
L —
m )R
SREAL /N — - a =
Operating lever Mounting bolt hole IR ik
Dia. of hole ‘L’ A B c Furnace body
No. of holes "M S ot — mounting dimensions
IN—FEIE M{E [#%7Z Pipe connection(in.) | B &
A B C D E F G H J K oL =5 —— T Mass
Model Mipcs.) | 2255 Air| 22575 | 58 Qil | (kg)
H-PLB- 3B 175 158 230 109 85 D277 0290 360 330 77 14 4 50A 10A 10A 56
H-PLB- 5B 211 212 350 128 120 0370 0390 490 450 95 19 4 80A 15A 10A 140
H-PLB-10B 260 247 390 160 140 0410 0430 530 490 120 19 4  100A 20A 10A 185
H-PLB-20B 341 357 460 225 205 ¢487 ¢510 580 530 170 22 4  150A 32A 15A 298

F) BRI N—FAREEIEEME R —KXDESTERLTVET, Note) "Weight" indicates the combined weight of the burner body and standard accessories.

PROMRIRGN ST
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OAEY\—F %1 )L(TPLMEY) Z{E SIS @®Using the round burner tile (Model TPLM)
AMUN—FDRREREFRRKREDPORR/NREET We recommend the use of the round type burner tile which allows
HERICTOBEICARN—F2IVEZFERIZR, dependable flame monitoring throughout the entire range of the
flow rate.
JN—=FH% 7R~k Burner support
5 %] 1 .
i ir N M{E-gpL M{E-¢pL
AT EERH VAR (Qurr?é?"rﬁ%unung plate Mounting bolt hole ~~ Mounting bolt hole
AL /" Qil pressure regulator D | Dia. of hole “L" Dia. of hole L'
i = | i No. of holes "M No. of holes "M
Pilot burner YEIZNL—F | H -
mounting hole ~ /Y type oil strainer TYANIT— —
/ Assist air —_ =M T |
[ A AN TILT o |
/ Oil stop valve — : ;
. LLIL [ el \
as @gl 5 T '*"5}3]% > >
REONAT (T2 ar) \ . _
i i ; | BUSFARIVREL 1
Qil outlet pipe(option) 7  MiB-gL
EaEiL/N— Mounting bolt hole
Operating lever Dia. of hole "L" H-PLB-3B, 5B, 10B  H-PLB-20B
No. of holes "M

JFREE 7% Furnace body mounting dimensions

IN—F BT | N—TBIREE [N~ 4 ) BE | /M OyhS—F M{E | 552 Ppecomecion ) | B
Model moﬁlﬁrﬁghate Burner tile p*i?ﬁ A e © B E G2 FCASE R R (s M(pes.) |25 Air| 0l | (kg)
H-PLB- 3B PPLM- 3 TPLM- 3 MPN-2 174 258 135 109 85 400 420 500 460 18 8 50A 10A 93
H-PLB- 5B PPLM- 5 TPLM- 5 MPN-2 211 309 255 128 120 480 500 600 550 18 8 80A 10A 181
H-PLB-10B PPLM-10 TPLM-10 MPN-2 260 344 295 160 140 480 500 600 550 18 8 100A 10A 203
H-PLB-20B PPLM-20 TPLM-20 MPN-2 341 455 362 225 205 640 660 760 700 22 12 150A 15A 405

F) BER N—FAFAZEFBR—ADEEERLTVET,  Note) "Weight" indicates the combined weight of the burner body and standard accessories.

=
(4]
£
=]
o
(9]

IORFav5y A )LD
INSTALLATION OF THE EXTENSION TILE

BEEGmETOHEe R . BREOMK-EBELL For low temperature furnaces such as air heaters and annealing
UN—FBFAEBICEN) BIEP AR EICEDS furnaces, or with fully automatic operations, combustion may become
ERFHYET (1100 CLIEDIFEDIGE TGS unstable depending on the shape and construction of the combustion
HERCZEW) o T FREBRDIVZFT a4 chamber and/or the burner mounting position. (If the temperature of
IV (BRIGE) ZEREL TZELY, chamber is higher than 1100°C, please contact us in advance.)

Install the extension tile in the shape as shown below surely.

A% Fuel =78 Heavy ol AT -85 Kerosene, light oil
Model
NI #D | L #D | L
H-PLB- 3B 230 230 215 230
H-PLB- 5B 325 300 300 230
H-PLB-10B 360 300 330 230
H-PLB-20B 420 300 380 230
*ﬁiﬁ T AR 725 Air
CONSTRUCTION D00 a9 U
@O N=F7KtK ® A1/ XL ©® HIFER | \ gﬂn
@ N—F v 7 ® *+U7 Eikte it
@ T7—/ZI @ FAIVINARIV O EEHEEF v
® 7472 AL N~
(» Burner body ® Qil nozzle © Guide pin
@ Burner cap ® Carrier Linkage rod
® Air nozzle @ Qil handle @D Fixing nut
@ Diffuser Operating lever
NRFIR (s21E) . Z25RE Air temperature 20°C SR Air temperature 350°C
FLAME DIMENSIONS (Reference data) N—TEE "pEgun | KRABEE | KEAES | BERLN | KRBRE | KAES
Model Firing rate |Flame diameter | Flame length| Firing rate [Flame diameter | Flame length
4/hr $Dm Lm 4/hr ¢$Dm Lm
H-PLB- 3B 14.0 0.3 0.6 9.8 0.25 0.5
H-PLB- 5B 32.0 0.5 0.7 22.3 0.35 0.6
H-PLB-10B 55.0 0.6 1.0 38.3 0.45 0.8
H-PLB-20B  120.0 0.8 1.2 83.6 0.70 1.0
ORGSR BFL2fEE A, JFR:800°C. {FN02:3%

@Firing conditions /
—_— Fuel: Class 2 fuel oil, furnace temperature : 800°C, furnace Oz : 3%

AR RSB Hot-PLBEBZESALLFIFET S 1 )L/\—F  HotPLB PROPORTIONING OIL BURNER FOR HIGH TEMPERATURE AR 70
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HEB-G »sm5s - -sEsmsts A L2TLA

HB-G OUTERMIXING HIGH PRESSURE FLUID ATOMIZING OIL SPRAYER

BEBLUTE
STRUCTURE AND DIMENSIONS
| T
i Rl & =:}||=m=: - &
o ===
EERS. R REEAL CREMRLT 3N BREARSE 1 a
[ARRFAIWZAT LAY TE /XIVEAEN ELICW 0. B E R O|" N P o " Ou@f{;gg}ﬁg‘m
POEE AT TIRIL(ERA TR AFICIIEISEMPEMLENSEE ML e -
CEHEREBLET, Unit:mm
2= AN RECERFRETEERALTH, /AP ITL #7BE | 0 g | o | ep| L
TVYADRALEND FEELICKLESTVET, S
B The HB-G oil sprayer atomizes oil with high pressure air j; ;2 gg 18 g;? ;88
3l or steam. Since the nozzle is hardly clogged, the sprayer 3 5451 60 | 25 50'8 300
8 handles a wide range from light oils to heavy oils, especially — — - -
8 displaying its excellent performance on heavy oil class 3 No.3 ) {gﬁ‘;g@ﬁé{‘i\Eﬁ’{‘ﬁ*’&m’m”*i‘g"ﬁ?ﬁ‘i
. . . LY ZAZE-TRESNETS,
or waste oil. Carbonization would not occur in the nozzle even Note) The outer tube length L shown

when high temperature preheated air is used. is the minimum length.
The actual length will be determined
by the register used.
I7—-LIRAHEAZATE
HB—GE!XTL 1+
HB-G sprayer fitted to an air register

BIEBSCS A
DESIGNATION - HB - [3] G L] (500)
| | | |
AT 1 E ¥ 14 X RFIESE XTIV REL
Body model Size Kind fuels Sprayer length:L
i IRER 2 T3t B HEATE AR (B 4mm/ )
For small capacity 7 L Kerosene, diesel oil and special A
5 —_— icg) =5 1 17515 heavy oil(Basic viscosity:4mm?/sec.) 1030 B mm
For medium capacity 30 |11 standard sizes 1500 | Unit i mm
—_ 40 H Eih A (B XEREE 25mme/s)
J3 AEE . 28 Heavy oil(Basic viscosity:25mm?/sec.)
For large capacity
80
R
STANDARD SPECIFICATIONS
EBREESEZRR BREZES B g &
J J 1 JHEFSE 77| Atomizing high pressure air Atomizing steam | Connection diameter in.| X 7L+
=Pg. ? Eidl N . — — p
R4 | 2T LAV HE Firing rate Oil supply [@zaEs EEE AT A e ) =ETs a4 %
Body model| Sprayer model oh pressure Supply | Consumption| Supply c ,EE% s Y+35 |Sprayer O.D.
kPa pressure | ms,/min | pressure °n§u'}}$ o Qil High pressure mm
kPa (normal) kPa 9 air or steam
9 HB- 3G 3~ 18 300 300 0.09 300 4.3 10A 10A $27.2
HB- 5G 4~ 30 300 300 0.14 300 6.5 10A 10A $27.2
HB- 7G 5~ 45 300 300 0.21 300 10.0 10A 15A ¢38.1
HB-10G 6~ 60 300 300 0.28 300 13.0 10A 15A ¢38.1
J2 HB-15G 9~ 90 300 300 0.42 300 20.0 10A 15A ¢38.1
HB-20G 12~120 300 300 0.57 300 26.0 10A 15A $38.1
HB-30G 18~180 300 300 0.85 300 39.0 10A 15A $38.1
HB-40G 24~240 300 300 1.10 300 52.0 15A 20A $50.8
13 HB-50G 30~300 300 300 1.40 300 65.0 15A 20A $50.8
HB-60G 36~360 300 300 1.90 300 86.0 15A 20A $50.8
HB-80G 50~500 300 300 2.30 300 103.0 15A 20A $50.8
). MEEES500 £ /hLl EDIBEIEERIEETEaET . 2Dt Note) 1. If the firing rate is 500 ¢/h or more, sprayer is specially designed. About using
LR AR ERAIEMATOERIE BB E A, other than the standard specifications, contact us.
2. BHHBENEILF 2L—F v AQEHERLET, 2. Each supply pressure indicates a regulating cock inlet pressure.
3. RIS LRI IR/ XV DBAEERGIE T 572010, TEB/21F 3. When shutting down equipment provided with this sprayer, purge the oil piping as
JHBECED/N—VEERL TS, frequently as possible to prevent the nozzle from being clogged.

71 HB-GRIASRS - SESREA (VAT A+ HB-G OUTERMIXING HIGH PRESSURE FLUD ATOMIZING OIL SPRAYER VNI S ST
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MB zxmee sEshitA (L ATLAT

MB INTERNAL MIXING HIGH PRESSURE FLUID ATOMIZING OIL SPRAYER

BEBXRUTE
STRUCTURE AND DIMENSIONS
2T LA K O T Sy
Sprayer body NeE il nozzle Mi/x chanj:b/er
‘\ External pipe A& .
Internal pipe Fry7
— Cap
——
4{ - D (l A
A~ < )
ZTUATREBOI VI ZF v N ThEBER %, ME%_“ A e
BEREHSHUHRELTHRIET 5RNMES RS ,da{} EETS (%5 Nozzle an;Ie: E
ESAXAANNIT LAY TY BEEERR (ER Oil'| Hig presgsut;earani;{} ATLAVEE 1L
ERIETRETADTHIBEN» FETY, A B Sprayerlength:L |
o Xy TERIDZBZECEN) LA TL— L0 Unitmm
I LBEERRGIRODEEIPBRICITAE Y, R 1E% Body model A B oD L
.. . . . . 33F
This is an internal mixing typeT compression air 115 60 381 200
flow type sprayer which mixes oil and compressed 43F
. . X . . 14F
air or steam in the.m|x chamber in the.spra_lyer in 135 80 50.8 200
advance to atomize. Since they mix oil and 64F
compressed air (steam) at the same pressure, ) 1. AAVS T, 39T ZF N Fery TEBDE T/ XN L TOET
they are easily controlled. In addition, the flame ) jfﬁi{ééﬁ‘gEﬁ?&fggﬁ’f@;ﬁu O BT 5L R4
pattern can be freely changed by replacing the o Tpmangy P FIROAT 7
cap such as a broad flame and long flame. Note) 1. Combination of oil nozzle, mix chamber and cap is referred to as a
nozzle set.
The nozzle set (not only oil nozzle, only mix chamber and only
cap) can be ordered as a option.
2. The outer tube length L shown is the minimum length.
The actual length will be determined by the register used.
BIEBSCS A
DESIGNATION — MB — [ 50 |—[A]—[15] (800)
AT E%E YA Si JRIVAE AEE 2TV REL
Body model 1z€ Nozzle angle Angle:E Sprayer length : L
10 1RHERY o
33F BB 20 A Standard type 15
30 a7 — L3 o
43F 40 1ZEETIER AL Longflame type S 2(2)0 B {:mm
50 Standard 7 types BHEAE Unit: mm
44F *AEA 60 E Special anéle x 1500
=% 70 5%/ 2L _
64F 80 S Special nozzle
KEHIZA ST/ ZIVAEDOEEG AVET,
An optimum degrees
REELER
STANDARD SPECIFICATIONS
e = StHEAA BREASEZRR BRAXS EER ., ,
XTLA YEE B 5t B /gﬁ\j:E?J Atomizing high r@ss)u(re air Atomizing steam Connection diameter in. |27V 51
Sprayer model | Firing rate oaary | BHAIED | HRE | GHAES | EEE | BT 5EE| Sprayer OD.
2./h p u Supply pressure | Consumption|Supply pressure Consumﬂtion ;A Oil High pressure| mm ¢D
kPa kPa m®/min(normal)|  kPa kg / air or steam
33F-MB-10 10~ 60 600 600 0.35 600 16 10A 10A 38.1
43F-MB-20 20~120 600 600 0.70 600 31 10A 15A 38.1
43F-MB-30 25~180 600 600 1.10 600 47 10A 15A 38.1
44F-MB-40 30~240 600 600 1.40 600 61 15A 15A 50.8
64F-MB-50 35~300 600 600 1.80 600 77 15A 20A 50.8
64F-MB-60 45~360 600 600 210 600 92 15A 20A 50.8
64F-MB-80 60~500 600 600 2.90 600 132 15A 20A 50.8
)1 BREEEN5008/h Ll E DS EIFERIEEET & AT T, 2Dt Note) 1. If the firing rate is 500 £ /h or more, sprayer is specially designed. About using
TEREARE RGP TOFERIEBEE L, other than the standard specifications, contact us.
2. BHHBEAEL X 21L—F /Ty AOQEHERLET, 2. Each supply pressure indicates a regulating cock inlet pressure.
3. BABHE ERF SIS/ XIVDBAZEERAIE T 3701, TEB 7T 3. When shutting down equipment provided with this sprayer, purge the oil piping as
BB D/N—TEEREL T, frequently as possible to prevent the nozzle from being clogged.
PSR4 MBERENES - BESHRRT IVATLAF MB INTERNAL MIXING HIGH PRESSURE FLUD ATOMIZING OLL SPRAYER
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FR=170925

FR AIR RESISTOR

N g EstEssOTE
a STANDARD SPECIFICATIONS AND DIMENSIONS
5
LUZSBE | MEER L Aifiity gﬁ{fﬁﬁ?éﬁfﬁ? MBI 7L A5 HBELZ 7L A Tl
Resistor model Firing rate £/nhr m¥h (normal) (Butterfly valve inlet) MB sprayer HB sprayer
FR-10 60 720 33E-MB-10G J2-HB-10G
FR-20 120 1440 43E-MB-20G J2-HB-20G
FR-30 180 2160 43E-MB-30G J2-HB-30G
FR-40 240 2880 44E-MB-40G J3-HB-40G
FR-50 300 3600 0.2~0.5kPa 64E-MB-50G J3-HB-50G
FR-60 360 4320 64E-MB-60G J3-HB-60G
FR-70 420 5040 64E-MB-70G J3-HB-80G
FR-80 500 6000 64E-MB-80G J3-HB-80G

)1, LERRER. ERB IR BREBEP20CDIGENRAELERLET, FHREREER T35 E . TRERTHETIV,
Note) 1. The above firing rate and air capacity are the maximum values at air temperature of 20°C. If preheated air is used, correct them with the coefficients below.

72 [E E  Air temperature °C 20 100 200 300
% g Coefficients 1.00 0.89 0.79 0.72

2. RAFHZETREIL300CTT, FHESUREN 300 CEHMASIZE M EEABHEDE T,
2. The maximum temperature of preheated air is 300°C. If the preheated air temperature exceeds 300°C, contact our sales department.

J | G
[

ik

T g_]f)blj’l/'f by % -
il sprayer
x i %
%ﬁ —t 34
Lol A | Srﬁi% hole
40
X Model | A | oC | oD | oE |  ¢F | G | H | [ | ¢J
FR- 10B 340 155 270 225 275 230 180 130 150A
FR- 20B 435 220 390 310 370 290 260 170 200A
FR- 30B 505 265 460 355 415 335 300 210 250A
FR- 40B 555 310 540 400 460 365 350 260 300A
FR- 50B 610 340 590 430 490 400 370 310 350A
FR- 60B 650 370 640 460 520 420 400 310 350A
FR- 70B 680 400 680 490 550 440 420 340 400A
FR- 80B 720 430 730 520 580 460 450 340 400A
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SEA HALFWAY MIXING AND COMPRESSION AIR FLOW TYPE OIL SPRAYER

SEARA AN TLAVIE BRARSE -IESERZROEERE. ERICLENTT1 /3~1 /6ICHIBLZ& T RLX -5
SERBRFAINZIT LAY T ZREHDEEHEC. ZRENE—EDFEHEDHEHIET 25 E ICHFEA. VT
NDBZEBBILWZ— T D ITAEY  KRTIRDER R TI A DORTHICKGEICTEEY,
ZEEEAEODE HKAOTT7L—LODLEY HY), 0.5MPa, 1MPa, 2MPaliEFaE NI SLET . ki giE
ol AT BEhERET,

SEA oil sprayer is an energy saving type compression air flow type oil sprayer which reduces consumption of
steam for atomization or compressed air to 1/3 to 1/6 compared with the conventional one. This is also used
when steam and oil are controlled at the same pressure and when only hydraulic pressure is controlled with
constant steam pressure, and a wide range of turn-down can be performed in any case. The flame pattern can
be easily changed by replacing the atomizer. There is a D type of the standard atomizing angle, and a DL type
of a narrow angle long flame, which respond to oil supply pressures of 0.5MPa, 1MPa and 2MPa. Various heavy
oils, kerosene and light oil can be used as fuel.

BRETE BURECS A
STANDARD DIMENSIONS DESIGNATION
I - 44(L) —SEA— (D)
/ © L ERAE Atomizing angle

— D : #£¥ Standard
| DL BEOS 7L — L

Narrow angle long frame

] J_ﬁ g% 27 LA v#% Sprayer model
R -+ AFER Body type

L : #aliA#30 Screwing type ¢A=49mm

140
(7520=)
type 56

i

120 60 100~2000 S : 1LiA#3K Screwing type pA=34mm
_ _ LF : JIS 2MPa75 Y= (2MPal)—X)
T:m oil T R (FEER) JIS 2MPa flange type (2MPa series)
i O Steam (or air)

—— $E&1Z Connection pipe diameter
R R
STANDARD SPECIFICATIONS
@0.5MPa/1MPaxdioE (1aUiA#3)  0.5MPa/1MPa model (Screwing type) — @2MPaxdici (75>2K) 2MPa model (Flange type)

HEHAEH:0.55MPaDB & | B RE T IMPanizs | BERE SHEERES:1.8MPaniZa|  EEE
Oil supply pressure: | Oil supply pressure: |Connection pipe Qil supply pressure: |Connection pipe
In case of 0.55MPa In case of 1MPa diameter In case of 1.8MPa diameter
7 HRE HEE — 7 EEE ==
L% Type PRt |Consumption| #RJGt&  |Consumption| .. gg_% ELE Type P12  |Consumption| gg
Firing rate [z [z 5 | Firing rate [ 5[2 5| oil [Steam Firing rate [z 5[5 75{?‘ Steam
£/h  |Steam| Air £/h  |Steam| Air Air e/m Isteam| Air | OF "y
kg/h|m3/h kg/h|m3/h kg/h|m%/h
44()-SEA- 30() | 30~ 180| 18 | 25| 30~ 360| 15 | 21 | 15A | 15A 44| F-SEA- 30() | 30~ 450| 21 | 28
64()-SEA- 45() | 45~ 270| 24 | 33| 45~ 540| 20 | 28 441 F-SEA- 45() | 45~ 670| 28 | 38 15A | 15A
64()-SEA- 60() | 60~ 360 30 | 41| 60~ 720| 24 | 33 | 15A | 20A 44LF-SEA- 60() | 60~ 900| 35 | 48
64()-SEA- 80() | 80~ 480| 40 | 55| 80~ 960| 32 | 44 44| F-SEA- 80() | 80~1200| 47 | 64
86()-SEA-100() | 100~ 600| 50 | 68 |100~1200| 39 | 53 66LF-SEA-100() |100~1500| 56 | 73
86()-SEA-140() | 140~ 840| 70 | 95 [140~1680| 55 | 75 | 20A | 25A 66LF-SEA-140() [140~2100| 79 |103| 20A | 20A
86()-SEA-180() [180~1080| 85 [116|180~2160| 66 | 90 66LF-SEA-180( ) |180~2700| 95 |124
i) 1. 0.5MPa/1MPast It R Dz S22 KU #EE 71130.5MPa. 2MPaid Note) 1.Steam and air supply pressures of 0.5MPa/1MPa bearing type are values at
ISR OZES - CREBEHIZ0OOMPaDIB &% RLET, 0.5MPa, and steam and air supply pressures of 2MPa bearing type are
2. ERERUIIMPa RIFZEREREAREL HFEE X 18mme/sh values at 0.9MPa.
T, 2. Atomi;ing stream is basically a saturation steam of 1MPa, and oil viscosity
3. B LURRHRENRZTLA Y ADICHIBENTT. is basically 18mm?/s. _
4 HEEN—FECEETIEE RARRABI LROEBED 3. Oil and steam supply pressures are values at the sprayer inlet.
’ 1"\5@3:[1—((,:&\ 4. When operating at a constant steam pressure, set the steam equipment
5 7\;'=Tﬁ§§u;f§3§;ﬁ“5®°ﬁ‘5%_bit capacity to 1.5 times of the consumption shown in the above table.
- EXURRRISETEA RO MR ER ° 5. Air consumptions listed above are flow rates in a standard state.
RATAIGERT DN AT I REMRER
FLAME CHARACTERISTIC AT MAXIMUM COMBUSTION STANDARD ACCESSORIES
IRIEE  Firing rate 180 ¢ /h 2404 /h 3004 /h 360 ¢ /h FANTIWE ER(BR) 7104
ERAE Momizingangle | DA type |DLE type| DE! type |DLE! type| DA type [DLE! type| DA type [DLE type  Qil filter, Steam (air) filter
KRB Flame diameter m| 0.9 0.6 1.0 | 0.65 1.1 0.7 1.2 0.8 [=|
AKES Flamelengh m | 34 | 38 | 37 | 42 | 40 | 45 | 42 | 50 KLU
— —. . , —— SPECIAL ACCESSORIES
ORIEFEGRREBEER @ Combustion condition/air temperature:Normal temperature . R N
JFi8:800~1000°C Furnace temperature:800~1000°C TLXITIWNF1—T Ay T8IV T I35
JRE:£0 Furnace pressure BZIETRIZ &V AN
EREABEZS0.5MPa Atomizing medium:Compressed air 0.5MPa LL?EFRL SN LET,
MR [ YFANO02 1~4% Excessive air ratio: Furnace Oz Flexible tube and stop valve are
L 2fEEH 60°C Fuel oil: Class 2 heavy oil 60°C delivered by separate order.
PSR4 SEARIHRSES - BESHXA A VAT A+  SEA HALFWAY MIXING AND COMPRESSION AR FLOW TYPE OIL SPRAYER
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N OvhkIN—F

NPC-38/ X2y I AR/ OvtIN—F

NPC-3 NOZZLE MIX TYPE PILOT BURNER

BAFCRBRARORBICINREVERBRE T N —F A FARREEERICL-RLRETER
STWET /ZIVEEIS T IV TR BV A TF AN BHICTE N—F DL E
(BB T H RN BIBED /D N—FEEBIC K KA IR ) F I SWE R LA REER D 1T
AET F o  ARRBEBRDNN—V ITHAE T RME RN T IT TCOERANICEVEEL S
KDTAET,

BRTZTELT - ARREE (BRBENRDEVESD) (CHD7-0. @iBICEDIEP LRI, B
— R DRBEDRTTIVEHBNEE Ao

Safety design in which temperature on the external surface of the burner body is kept
low with stable combustion by employment of a unique combustion system. The simple

nozzle structure is easy to mount, remove and maintain, in addition, a flame detector
can be installed at the rear of the burner and flame is reliably monitored because it is

@14 Specifications structured so as to allow combustion air to flow through the center of the burner.
e Furthermore, purge air for the flame detector is also unnecessary, and the burner can be
ii‘t “ﬁ?gel NPC—3 reliably ignited by electric ignition with an ignition plug at low cost.Since the ignition plug

c ?ﬁﬁi . 3.5kW is located in the air and gas mixing part (where there is no combustion flame), it does

or;j‘;sf;f;b%a:p;cny not reach a high temperature and has no trouble such as burning and adherence of
yay=] ~

Gas supply pressure 2~8kPa carbon.

7 :/H\:l\/_\i i — N 7
Airsup{aly%gggure 2~8kPa e I s O 2. Air
T Air limiting orifice ) .
Air flow rate 3.3m2/h(normal) FT A BKT5Y
HAKR—IL Gas Ignition plug

- HHAX FBAX TEHX
M Fuel Town gas, Oil gas, Industrial gas
(12} B ]

ARy IT AT HARR—I HIVIy T4 TF)T1 R,

.
(0]
c
=
=]

m

=

o

o

Sight hole J‘L
A .

je B © [T

ITVITALTAVTA X BRTZTHE0F vy T (RCT &)
[Standard accessories] R -

. . Lo . Y > x
Gas cock, Air cock, Sight hole, Gas limiting orifice, AAY G/agﬂnfignz ey

Air limiting orifice, Ignition plug and cap
FE). KRBRHEBRER I BB ERYANR—ILIRBLEE A BIE AR Note) 1. When the flame detector is mounted, a sight hole is not attached.

H28 (A5E) LUK RARHZRIUF/ X1 7 (5I55) £ ZF AL 28, Separately use the flame detector (separately sold) and pipe with flame
2. NFEELTNP-1.58! (RIGEE:1.75kW) /X1 Oy b A—FH B Hi detector (separately sold).

ATHIET, 2. For small capacity, model NP-1.5 (combustion capacity: 1.75kW) pilot
3. BHBMKAZTIH BB BTSN, burner is also available.

3. When using with special fuel gas, contact us.
MPN-2&8/ X)V=v I AR\ Oy ~IN—F
MPN-2 NOZZLE MIX TYPE PILOT BURNER
KBEDA L N=F G KATIZ VMR ELE>TWB OB IFERICOIIE TEE T, /N —
FHROEBICREBELI TP RN SEEE LTV —F B EBIC KRG H BV I 5h 7
ELKRERNITAET  Fo ARRHEBFD /NS -V ITHRETC. LRIt AN T I/ TOESR
BRICIVEEGE AP ITAET,
BNTZTIHEBEBICHB D BICEDEN G BIB. A— R AFBEDNST D HIEE A,
This is also available for high furnace pressure since this is for main burner ignition of a
large capacity and is of a flange mounting type. A flame detector is mounted at the rear
of the burner and flame is reliably monitored since it is structured so as to allow
combustion air to flow through the center of the burner. Furthermore, purge air for the

flame detector is also unnecessary, and the burner can be reliably ignited by electric
ignition with an ignition plug at low cost. Since the ignition plug is in the low temperature

[P t, it does not reach a high temperature and has no trouble such as burning and
@14 Specifications par
adherence of carbon.

FIX —

iﬁi%t'\ﬁi’ée' MPN=2  ExTIIE)
Combl]étioﬁc?pacity 23kW Ignition plug(separately sold)7

HABHEEN 2~6kPa i D-
Gas supply pressure — #hR—JL Sight hole

I7HIEER ~ \\
Air supply pressure 3~8kPa i =

I7= /N

Air flow rate 23me/h(normal)

R ETAX AR, TEAR

At Fuel Town gas, Oil gas, Industrial gas e,

N ~— VT A~ 1
BB ER] HRANT TT7RLT HAR—Ib Gas limiting orifice ; .
AR A : MPN-2DE! ({2#%))  MPN-2-HE (FiFER)
[Sandardsosssore] G coc, Ar ook, Siht hol T\ Drxasnorz) wewap T e

i Al , Ol , I7 Air [ N standard type high furnace

Gas limiting orifice, Air limiting orifice (RC3/4) ;‘\E"’ Iir)n\itﬂggﬁf/iéj V71X pressure type)

). KRBHBRERIBIBE B ANR—ILIIFBLEEA, BB A KEE  Note) 1. When the flame detector is mounted, a sight hole is not attached.

25 (RISE) LU N KARH RIS/ X1 7 (BIFE) £ZFI AL &N, Separately use the flame detector (separately sold) and pipe with flame
2. FREAPEWEA(0.5kPall £ ~20kPakl T )IEMPN-2-HEI%ZF) detector (separately sold).

FAZE, 2. If the furnace pressure is high (0.5kPa to 20kPa), use model MPN-2-H.
3. B EMEHZTIRI WO E IR TR, 3. When using with special fuel gas, contact us.
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RP-15KE&\1Ovk\—3
RP-15K PILOT BURNER
AT F AN BEITE R KARHB TOKREERICIA AE Y MR-V TOERICEI DK REEROFIEETT
This allows for easy maintenance and also for visual flame monitoring by built-in sight hole in addition to the flame detector.

O 1L+ Specifications

AZAO

PRI 1 ok —Ib
Built-in sight hole

AUD300C (# 7' 3)

Ultra-vision AUD300C (option)

5L Model RP—15K
RIGRE Combustion capacity 17.4kW
HABIEED Gas supply pressure 3kPa(#%) (criteria)
I7#HRESN  Air supply pressure 3kPa (%) (criteria)
I7E Air flow rate 17m?*/h(normal)
R Fuel [ Gas fuel in general
2= T ST 3 - .
Mounting hole for spark-plug 5:(‘3 ZSAL Air inlet Re3/4
Es #Z A0 Gas inlet Re1/2
K< -
RS

Q
‘6 —_
o _ @
3 5
£ 1:1::)
U-VEUfHFL > =
U/V mounting hole © NN k)
Rol/o (0] JILNIED 3 a

HSGB®-28)\4 Ov~I\—F
HSGB™-2 PILOT BURNER
NRREICUV, TL—LO—REEHRVTETET,
UV, flame rod can be selected for flame detection.

O {t#% Specifications
£ Model HSGB—2
RIGERE Combustion capacity 23kW
HAEEEESH  Gas supply pressure 2~3kPa
I7HHRES  Air supply pressure 2~3kPa
I7e Air flow rate 25m/h(normal)
ey Fuel [UERELM Gas fuel in general

Z2 /R A 0 Airinlet Rc11/2

HFA K- VB R l
Mounting hole for

Mounting hole
for flame eye
and flame rod

for spark-plug
G1/2

225 AH Air inlet Rc11/2

sight hole “ ) i L
G1/2 ‘ B
N ]
“@ D) = —‘}7 - ——f—1{— .
‘; |
IL—LTARI . RN—TFSTBR i
TL— LRy REFIT T Mounting hole H

AZXAO Gas inlet Rc3/8

HZAO Gas inlet Rc3/8

G1/2

POMFIRGN ST

J\q1OybkIX—3  PILOT BURNER
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BPEIDSH)\1Ovk/\—F
BP BROTHER PILOT BURNER

BRTZTDENNSEIDORFE@IL AT FH T %EEL FEtSh-ERBE A/ (O
YMN—=F T HRERE E. FEFBID2RFNICH DM HENH RIERN T FZTIENEKEHE
KU EAHRDHTRRIELE S BEP RN T I I 7 TAHINERICES WD RES.
AT FLAT)-EBVET,
This is an electric ignition type pilot burner which was designed in consideration of a
longer life of the ignition plug and is maintenance free. The gas piping is classified into
two systems of main and assist systems, and the assist gas extinguishes after ignition
by the ignition plug, then the burner burns only with the main gas. The ignition plug is
cooled by air during operation and does not reach a high temperature, therefore, it has a
long service-life and is maintenance-free.
BKRT ST (FI5E)
BP—1% | Ignition plug
- (separately sold)
I7 Al i C?gﬁjm :
77 Air BN H X
(RC3/4) Assist gas
ITVIyT(2TA)T4X (RC1/2)
T 7 BN
Air limiting orifice ~ T\ | =HZT An gﬁ?g{’;;
E42X Main gas\ | Main gas
(RC3/8) L #zy3yF4>54174%
Gas limiting orifice
ol ARV 71T AV T4 X e
BrP—2% Gas limiting orffice I7 HEHH 2
IT7VIYTATH) T4 R R Alir, assist gas
Air limiting orifice S
7 7 Main gas@
- . (RC1/2)
3l @ft#k Specifications EAZ Main gas = | 5 A
5 AU Model BP-1B BP-2B pA = H e |
E RIERE (RC3/4) YA s
a Comtfiksktﬁﬁciacity BkW 28kW Sight hole iﬁk_?b’{ (Blz=
= tion plug
HABEES o
Gas supplynpressure 3kPa 3kPa %V—A%?E%EHYHFEHE | (separately sold)
IT7HEES ame monitor mounting hole
Air supply I;:l)ressure 6kPa 6kPa
I7E 7 7me/h* 29ome/h IZEMBSR] ARNWT (EHBES1Y) I7/NVT HAhR—Ib,
Air flow rate o i o HALF2L—=F 7207 (X MBAE1T) HhR—IL(BP-2BDH).
PR Fuel | BPMAR DUEAR TEAR HRVIYTALTFVIAR LTIy T AT H) T4 Z
Town gas, Qil gas, Industrial gas | [gtandard accessories] Gas valve (1 piece respectively for main and assist), Air valve, Sight hole,

Gas regulating cock (1 piece respectively for main and assist), Sight hole (BP-2B only),
Gas limiting orifice, Air limiting orifice

). KRREEBRER DB EERE KRR HER (FIFE) LUK LR Note) 1.When mounting the flame detector, separately use the flame detector

77

HERET /X1 T (BIFE) #ZFI L A28V, i), BP-1BR 3 /N —F A~
DRKAGHBOEBIETEERADTA L IN—F DIN—FHiIIRER
FICNRREBERER) I THZEL,

2. IFAEAPEWSEA (0.5kPall E~20kPakl T )idBP-2B-HE %
ZFIRL R,

3. BHAEBEAZTIHAWEEISAILTHRZES,

(separately sold) and pipe with flame detector (separately sold). In
addition, because model BP-1B cannot be equipped with the flame
detector on the burner, mount the flame detector to the burner front plate
etc., of the main burner.

2. If the furnace pressure is high (0.5kPa to 20kPa), use BP-2B-H.

3. When using with special fuel gas, contact us.

4. ltems marked with % are flow rates in a standard state.

4. XOEBR FREREOREBERLET,

APERIETUENTV/ 1 Ov~I\—F

APE ELECTRIC IGNITION TYPE PILOT BURNER
IT7LYRZEICRFIBZRBEDA L N—F R NKB/INMOYNS—F T,
INAAYN=F DS BAZD AN HEGEN AR/ ZIVEBICAEEN TV RN T
FUICEVERICAKL RERBETIERBENR/ MOV —FTT,
This is a pilot burner for main burner ignition of a large capacity to be mounted
on an air resistor, etc. And this is an electric ignition type pilot burner in which

only fuel gas is supplied from the pilot burner, and is reliably ignited by the
ignition plug built in the gas nozzle part then stable combustion is performed.

@114 Specifications

JN—F43K—h Burner support

SN TZ% Ignition plug

BT 7 A0
Combustion air inlet

[SIEDRS
High voltage
lead wire

G3 4~J

W75

Mounting flange

JX\«4OvkIX—7F  PILOT BURNER

T3 Model | APETP-20 | APEFP50
Comhtencapacty| 23 58KW
Gajsysxu;{)%lf;%%sjsjure 3kPa 3kPa

R il | e it gas
BEEMBER] HRIST S—FHFR—k EXNT Y.

BEV—FR AT
[Standard accessories] Gas valve, Burner support,
Ignition plug, High voltage lead wire, Ignition transformer

EN N=FADKRIGHBOREBIETEEE A ATIN
—FDITLIZAZE /G N—FFIiRER G ECE) T
3L,

2. BMRRRIST 7L XEEICTT I TE T TG
LTL7E 0N,

3. BREMEA XTI AW EZO5E IEIHHR
(A%

Note) 1. The flame detector cannot be mounted on
the burner. Mount it to the air resistor of the
main burner or the burner front plate, etc.

2. Install the air pipe on the air resistor part to
supply combustion air.
3. When using with special fuel gas, contact us.

PROMRIRGN ST
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ALTERISA S 4V Ib—F
ALT LIGHTING TORCH

AMUN—=FBEO MOV —FADFERKBIAT 1T M—=FTF,
This is a manual ignition lighting torch for the main burner and pilot burner.

daé:*;/ V>R Hose band
— i —— =

Z APSE /X)L
— S Lk—XDIEEE&5M APS nozzle
HRIT \f Standard length of rubber hose 5m
Gas valve
@ {t#% Specifications
X Model | ALT-N ALT-A ZAXO =
RRRE - N (RC1/4) K=K
Combustion capaciy| 1-4KW~2.8KW | 1.4kW~2.8kW A~/ Hose band
- ~
JIBEED | opa 1.5kPa ) JZNEBHEAPSE S Oh/S— -/ ISR TOET,
PRy p = — 5 Note) The nozzle part uses the model APS pilot burner nozzle.
LPG, 13A town gas | Butane air gas, COG

HEEMTBSR] HRNIVT TLR—Z(5m) k—RINR

[Standard accessories]
Gas valve, Rubber hose (5 m), Hose band

AALBIN—=F /=7 é
A, AL TORCH BURNER x
NF YIRS ETL— BT LY FoTHEHED
B N—F TAL N~ F FBANBHEV B A | A
HAON—F 15—+ T 5 | 1

This is a burner in combination with a venturi
mixer and flame retention tip and also a torch
burner for main burner manual ignition and roast

HREE /!

Gas connection pipe

heating. . c
ALEY ’

@ 1t# Specifications

ZU5C Model | A(AL)-422~428 | A(AL)-422~428 /i

RRERE - N —
Conbuston capacty| +GKW—120KW. | 4.6KW/~120kW #2345 oy m

HARAEED 3kPa 1 5kPa Venturi mixer
Gas supply pressure ] . _ TL—LUFooalTAyT —

. J&r Ay T8 ITHA13ABHAR Flame retention tip
BEFL Fuel | gl7no Propane Butane air gas,
' 13A town gas ) AN —h 1T OARLEQOE BEIP DAL BHET

[fZEMEM] HRALT

[Standard accessories] Gas valve

Note) There is an A type of a straight type and an AL type of a 90 degrees neck bend.

@~Ti% Dimensions

2t Model REEE HAEER <% Dimensions
Combustion capacity kW | Gas connection pipe diameter A B ©
A(AL)-422 4.6 RC1/4 260 100 240
A(AL)-423 7.3 RC3/8 315 120 295
A(AL)-424 11.2 RC1/2 390 125 370
A(AL)-425 26.4 RC1/2 435 135 421
A(AL)-426 44 RC3/4 510 150 490
A(AL)-427 78 RC3/4 590 165 570
A(AL)-428 120 RC3/4 740 220 680

AR RSB XAOwk/\—F PLOT BURNER 78
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EBC’ s =s1sm=s
EBC° EASY & ECO. BURNER CONTROL DEVICE

EBC3}(1—E—Y— F1—7)I3EBC-iIDEBERTULFIHCERDEGHZE-—REEDEEEEZDEFMALLY S EEH
B ENAPLCICT v T JL—RLEL, ZhICE > TRIEA XN EthernetiCE D)  SOLBFXHMERIRTHEEDIC,
REICHIZEBCEBMEDSVEBC-iDMAEEERERELT T, A 3RELYEFALLVD 2 X/N—-FHID
TREREZEHL. HEDEI LD EL

The EBC3 (EBC Cube) inherits the precise air ratio control, multiple operation modes, and other functions
of the EBC-i, while upgrading the arithmetic equipment to a general-purpose PLC. The communication
method has been changed to Ethernet, which provides further flexibility and demonstrates the
performance of the EBC-i, which has a long track record of high reliability. In addition, a regenerative
burner mode using a tertiary pressure sensor has been added as a standard feature, expanding the range
of control.

VAT LB
SYSTEM CONFIGURATION

0 5 6 0

__%
Easy&Eco. Burner Control system 3 R - e - 22U T UERE ‘ WL

Touch Monitor r -
e L TR
— |
0 160
| SNE— REGE

XVTFIAVIRDTT
(PCIFZHEEA)

Maintenance Software
(not include the PC)

] |

IYFEZH
CwEV))

Touch monitor (option)

—b—s

EBCRERiEE

EBC’ flow rate control device .....

L

EBC3HlffisE Self-diagnosis
i EBC3 Control device Function

4)L,—TERIICZER L HIE%ZTTUNEYT  Excess air ratio is separately controlled for 4 loops.

(0]
.2
S
[0
o
©
=
=
Q
(6]

1Jb—7 1 loop 2)L—7 2loop 3IL—7 3loop 4)L—7 4 loop

Air system Fuel system Air system Fuel system Air system Fuel system Air system Fuel system

HlEERkEs: VT EEY Y BEN  Control equipment: Valve/pressure sensor/thermocouple

NEAHRIN—F~ MAHRIN—F~ MAHRIN—F~ NAARIN—FA~
To general gas burner To general gas burner To general gas burner To general gas burner
. . | .
. 1"-({‘ . 1I.<-(£»l ' . 1.‘(—(4“ . 1I.<-(£l
QJJ iv‘w’“ i‘fdﬂ” i‘fd/‘

MRAARIN—F (BlI5E)
General gas burner (separately sold)
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¥ R
FEATURES
1. BETHHELEEICLY) SHBELSTREHMEESHAD 1. This allows for high precision flow rate control and
TEET, measurement by temperature pressure correction function.
0. BRIES (IR BERRICESESIThEA, 2. Air ratio is not deviated at the time of transition when firing
3. RELAFRBESHMEITAET, 5 e C*I‘langefs- - .
4. BN—F OMBE RRILEATECHES BN T - Tnis allows for stable ambient sontrol In furnace.
¥, (8/%5—2) 4. This allows to freely set firing rate and air ratio of each
R _ . burner (8 patterns).
N A SANE, g S
5. VAT LDREERIE - HANTHIEN TEET, 5. This allows for memorization and output of system error.
ADDEARKEEE
FOUR BASIC FUNCTIONS
1. BE R EERHERE 1. Automatic air ratio operation function
2. BIEBERE(10:1) Z— 4 KERE 2. Combustion capacity (10:1) turn-down function
3. AEEE-E M E AL 3. Automatic temperature and pressure correction function
4. VT I & IN—F W HEEE 4. System & burner diagnosis function
EBCCANEIERSADIEEELLE
FUNCTIONAL COMPARISON BETWEEN EBC® METHOD AND PRESSURE EQUALIZING VALVE METHOD
BBEEFTEE10~100% DB CEBI L EOERHELERL DD T HER R EEERFDZELLHIEERE
FRTEBERBEEFICSVWT HEEBLIIVDERBRIELS>TVWETH EBC? Excess air ratio control performance at
BRI SBRESEICH T EBEL» D AECERICHELTVET, the time of variation in firing rate
Excess air ratio was compared when burner load was varied in a range from e BERAR  Pressure equalizing valve method
10 to 100%. In the pressure equalizing valve method, air is excessive —e— EBC/3  EBC®method g
relative to the set value at the time of low burner load, while in the EBC? 3
method, there are a small number of errors and control is accurately carried 280 \ we — %
out over the whole combustion range. o 260 | 22,0215 E % Z
. £ 540 Excess air ratio set to 2.02 3
)= yE St g = L
fER PR HME TR RBAR 52 7 AR, /N —FHSGB-10 5 2.20 <
AR 116KW (2 5H1.1) . 64kW (5 H2.02)  MEH13AZBH A X 2 200 | e o oS —Fnet
[0]
@ Comparing condition 2 1.80
Furnace used: Chugai Ro Co., Ltd., Combustion Laboratory test furnace w L] 1T
Burner: HSGB-10 =y 1.60 Exce::s;;ir ra'tiobsnc}aﬁo1 1 ’>
Maximum firing rate: 116kW (Excess air ratio 1.1) 64kW (Excess air ratio 2.02) K 1.40 n :
Fuel: 13A town gas LI \-\_
. "= |
1.00 . \ ‘ ‘

0 20 40 60 80 100
BRIEETZE Burner load (%)

ERUHEC LD B IRIVF—HR
ENERGY SAVING EFFECT BY EXCESS AIR RATIO IMPROVEMENT METHOD

1.1 [CERELZERED . ZERID 1.3([CF>TLVES: -

4‘12§75P? 4‘175‘511‘] 5‘;5§7ﬂ1‘] 13 million yen

If it is precisely controlled with EBC® - - -
42/million)yen 47’ millionlyen 55 million)yen

25%DETRIbE— e -
Energy savings of 25% U e ' o
J;)TLH: Excess air ratio

If the excess air ratio set to 1.1 became 1.3 of excessive air... OLtE &M @ Comparing condition
AL 13AER A X Fuel: 13A town gas
‘ [60M/m3(normal)] . [60 yen/m® (norm‘?g%o"c
1163kW (10073kcal/h) DIFT, AP 1 1300°C urmace temperature:
££7 1 300776 DU E Bt ICKE #3%: 7000h/year Operation: 7000h/year
Fuel amounting to 13 million yen is annually wasted
in a furnace of 1163kW (1 million kcal/h). 138716
3 | BHE
‘ P & Expenses of
X >3 as much as
EBCeTHEEHIfE 9 N £3
°
=}
[T
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EgEA9—T1—R
STANDARD INTERFACE

BEYZRSEANTRES  Fuel/Air pressure lower limit output

BN Alarm output
(BER BER) (Serious alarm/Slight alarm)
E-FIBAAS Mode switching input
TICES AR TIC signal input
FTay
OPTION
Oy FEZS2 @REHIMEE  @NEERTLLIEEE

REMBY IO

STANDARD ACCESSORY SOFTWARE
=& TUTR
MAVIMIE)EER - B RIREN TR TEET,
Monitoring software [IFS monitoring software]

This software allows to check operating situation
and alarm state.

@A TFLAITRNYTT

@V N=F M BB (RIT . BRAREFEN) s OV THEIE SRV AhETFEL,
@Touch monitor @Flow rate output function @External excess air ratio setting function @Maintenance software
@Regenerative burner compatible type (tertiary air, tertiary gas pressure added) 3 Contact us separately for details.

% gE

FUNCTION

#8E FUNCTION

OEEEFHIERHE
BRI T DAHESTIRKIAZADRE. [EHEEOALRE.
ENMBErBEBICTONET,

@ Temperature pressure correction function
Temperature and pressure of not only combustion air
but also combustion gas are continuously measured,
and temperature and pressure are automatically
corrected.

Control Device

OESRLAR
FLOWBERICE DWW R BDOEHAIHIE A X T RERDEIE
FROBEETH /=2 A I RFDREE KIFICER
TEEL,

@ Combined throttle method
This is a measurement method for flow rate based on a
new concept, and significantly reduced errors at the
time of turn-down which was a problem of the
conventional measurement method.

OREBIORVUZ Y NERE
T4—RNyTHIETIRRENEIL T BIHE . BRIEICE N
HCFTH AARXEHREELDRNSDHRAERDENEE
T EICE) BREEDEEERILELTVET,

@ Flow rate cross limit function
In feedback control, excess air ratio is disturbed if flow
rate changes, while this method prevents variation of
excess air ratio by controlling motion of regulating valve
which changes flow rate faster.

OREDTUEYME
HEERNARDOHAICLY, EERED 5 ASNNISRIEEIC
ACPA—LUNILVTRENRESH. SREETREDL D
RELEHIED»TAET,

@ Presetting of flow rate
If set flow rate is given, by adoption of combined
throttle method, control valve opening is immediately
determined and high-precision, quick and stable
control can be performed.

O8INF—UDREEE VS ERLET—TIL
EBC-itlfHIZsNDIESYEICLUSTEENKRBEREER T
DEBRTEEICESGE, TAET,

@8 pattern firing rate vs excess air ratio table
Operation can be freely performed in 8 types of
relationships between firing rate and excess air ratio by
signal switch-over to EBC-i controller.

ORI R
N—FEEEHIET 2:REREMEERNT N—FHAE
HBN—FNORASERZITRELHHMIH2EICE-T
FARADREDITAET,

@ Cooling control function
Furnace inside can be gradually cooled by controlling
air flow rate charged from burner after extinction of
burner using temperature regulator controlling burner
firing rate.

ON—F 5| =S
HEBIE SR ICLVATBEDRES X EEN FIRETT

@ Burner decimation operation function
4 types of decimation operations are allowed with
external signal switch-over.

8t FUNCTION

OBECR2HkEE
CPUNERE#IEUH, AL rA—ILNILT Y IN—FD
ERRICIBERESEHAL. XOEEEICISU TR
FERHTEET,

@ Self-diagnosis function
Alarm signals are output at the time of control valve,
sensor and burner error including CPU error, and
combustion can be also shut off depending on
seriousness by this function.

B

OEARA vF (FBR) #aE
BEAHZX BRGEIT7OEA LY —EBVWEAXMYF
(FRR)ELTRATEET,

@ Pressure switch (lower limit) function
This can be substituted as a pressure sensor (lower
limit) using pressure sensors for fuel gas and
combustion air.

SHORT

e | R

OEERTDEMRIE
FVT71 2R EE P HBLEV O RESTAD/I-ODEE
AN EMESNET,

@ Reduction of straight tube length
Since orifice flow meter is not attached, straight tube
section for flow rate measurement is reduced.

#7232 Option

O =TS BREREERE
SEBES (BRI ERTE R ZRULREA) ICk> TRt E
ABLEIES BN TEET,

@ Excess air ratio external setting function
Excess air ratio can be input and controlled by external
signal (excess air ratio setter, excess air ratio regulation
valve).

l5ls

O 27 A ME R HIE e
W=7 Dz T 2D R A EEF DA BESICT
E2ICRBEREMNETEES,

©2-fluid individual control function
Two types of fluids can be individually controlled in
precision flow rate with individual external signals by
loop controller.

OREBERTEE
2yFEZLERAVBEGIN—TEOHX IT7HRELIILD
BHRRE—FERRLET,

@ Flow rate etc., displaying function
Use of touch monitor allows for collectively displaying
operating situation including gas and air flow rate in
each loop.

—GAS
—AIR

OHRIT7REH R
EBCHIfHIZZ»5A X I 7 MEE4-20mAES ICTHA
TEETY,

@ Gas and air flow rate output function
Gas and air flow rate can be output in 4-20mA signal
from EBC? controller.

81 EBC°HEIZESEHIEEE EBC® EASY & ECO. BURNER CONTROL DEVICE
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EBCBEEIZRULLHIHZRE S HERS VDL
COMPARISON BETWEEN EBC? EASY & ECO. BURNER CONTROL DEVICE AND CONVENTIONAL METHOD
EBCHENZRLLHIEFREDERH

Example of how EBC? easy & eco. burner control device is used

2yFEZL/
ATFLRIINIIT (A Tar)
touch monitor/ EBCHlfHzE2/ —TE o e s
maintenance software (option) EBC? control device 2 loop type BERENET
o AHC Temperature regulator
o
g e I ) o e A1 11 (O S
o
Cw’f':t” EHzAyF EHGE e e e m e e e en ey v
Dlower " Pressure Pressure LxonL—g ENE e g R ‘ s
switch gauge Recuperator Pressure gauge 3 ' ' 3 1 3 Thermocouple
@ 7 AR 114 i ‘E’ P 1} @ %%Zﬁﬁre
L : T1>zg2 g3 st
DO ; FRIIEZFE2 gfrg,k EhE gauge
: SECAQ SEl o2 M Pressure %
: g w1 &MS 1o 87&E,
: gg e ol {55000
! ER E2 K g2
gy $5842y g7 i
\—<14 ®g) ®H—H 6? ERCI §EEE Gas burner
#T107€2 o= 3 IR NS
- = T3 xBZXEx SOEX d
Ehzafys ENE E7zt Hegaceg om ;
Pressure Pressure SeEStegx ®CyEE
H KR Pressure SW|tch 5 UG FeEEPES 287 i
Gas fuel = gaug §§t%5'€§t 5 3
> I qmmmmpmm b _
°c 3 : E
HREMT ik o G G 6 Proseire
Gas shut-off valve FRIIEFE2 oaz) ENE gauge
SESAMSTER =934 Pressure %
2 = ke © E
SHEE2S8E © 185 gauge
£78N3 21 *F%
& St_KE® gz
Ve o o ¢ E5858 5 g HRIN—F
114 Q? g) %)—m 6? 1 s 555 Gas burner
#T107%2 oxF2 kX 8
LEVUELV DY S
HBoTEW SIS0 3
JgEoncE 187 a
fokakse 32 i
ER S ET 2 ¢ £
8e 8 3 5 o
53 5 & 2
o8& g g
OHIEBLE SRAEN - HEL) O HIEBLE SREAEN Y HY)
Control concept (Without tertiary side pressure sensor) Control concept (With tertiary side pressure sensor)
VREIEH LY R 2RBES £
Primary side FRE LY Secondary side pressure

pressure sensor ~ Valve opening  sensor

@@ sensor @ @@ @

I A=ILINVT asha—ILNIVT FU74REHE
(MEHH:V) - (HEFRH:V) (T2 FREN)
Control valve IN—FEB(NURE) Control valve Orifice pressure drop
(Flow coefficient: V) (FEHRECN) (Flow coefficient: V) | (Flow coefficient: N)
Burner pressure damage
(head pressure) HE Qo NVTEERE Q1 0 AUTRBBREQ O /N—FBERE Qs
(flow rate coefficient: N) Flow rate: Qo Flow rate Flow rate Flow rate
HE Qo LT EBRESQr SN EBRE Qs passing valve: Q1 passing orifice: Q2 passing burner: Qs
Flow rate: Qo Flow rate Flow rate
passing valve: Q1 passing burner: Qz

Qi=VV/Pi-Ps coeeeeeeeees @ Qi =VVPi-Ps  ceeeeeeeeees @
Qo=Ny/Paeveeeeeemenns @ Q=N P2-Pg verevereees ®

Qo=Qi=Qp +rrrrrerees ©) Qo=Q:=Qo=Qs -+ ©)
L J L J
®,2,®x &N From @, @ and @ formulas ®,,®&H  From @, @ and @ formulas

N XYP VS e ey Q= NepvE VPP Ve TRy G

N—FEFOEHN. I rOA—-ILHOFREBOERV. EHAEP ZAVWTRELZEE,
Flow rate is calculated using burner specific constant N, constant for every
opening of control valve V, and measurement value P1.

AR RSB EBC°HEIZZSHLAIAE EBC' EASY & ECO. BURNER CONTROL DEVICE 82
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RRGXOHERTRX

Conventional method : Pressure equalizing valve method

oMl

8 L T
w707 EHRA = 232 i85 BEAS
. v F Ej]n+ 2o L
Combbulgy\l%r: Pressure Pressure |t ~p—4 5& }7% [E7E Thermocouple
switch gauge  Recuperator & ®- o Pressure gauge EHEt
— %;L Pressure gauge

JH RF [ &S =
= EERER E+
Temperature regulator

- EREL 1 AR
‘Pressurey . Gas burner
G - =
ENE X HRBER
EHZAyF YL+
HAKFL Pressure switch gP;isg%ure Gas pl)_r(_assurel -
Gas fuel L H equalizing valve EHEL
— Q E *# Pressure gauge
> — - -
e . EAHET HRIN—F
HRIER R ‘Pressurey . Gas burner
Gals shut-off | gauge
valve

S

HRABER
Gas pressure equalizing valve

OHERLR

CBICRESET 2L EDT N—FEFEERTRIC—ELEV,

cN—FDE[LDEEICEIHIRY H5,

c B2 AR OFIEEE. BREICHEDN H5.

cFREREERATRISEORBEMED TELL,

CRBEECERLENE(LFEE—EERLABE ERGERE
] HE,

RERF R REFEH X

Conventional method @: Flow rate control method

®Pressure equalizing valve method

- Since this method simply controls at the same pressure, it
does not match the burner characteristics.

- There is a limitation to change of the excess air ratio of the burner.

- There are some problems with control accuracy and
reproducibility at the time of turn-down.

- When preheated air is used, temperature cannot be corrected.

- Once characteristics of the firing rate and excess air ratio are
changed, it is impossible to recover correctly.

BERE
Temperature correction

REHRENE
Temperature regulator

I A
q >==\AIB
s b — - s EH =258
%¢£7D'7 EHR1yF EHE R 3 E::"Q = Thermo?éf‘e‘;l(g
Combtylgyv%r: Pressure Pressure | x_n~—g | . S8 & P
' < ! =. £
Sy 219 Recuperator ESEo %’.?ré’s;tre gauge _Presbire gauge
A : gl oo 7 k2 P HAIN—F
FH waAy7z 3 A&
= i A ‘ v Gas burner
28 %?gﬁéﬁgﬁd -R/B K Pressure gauge
‘B ERIE %H transmitter T
mEHE © (FIO\ 1
R _, Temperature T\’W ””” A
Eljjjz'fﬁt EHEt  correction — 852 EhEt
N ., Fressure preggyre ot 872 1 Pressure =
HRIEF switch : = o EN&t
Gas fuel C gauge ; S m gauge Pressure gauge
Q@ E 4 ~ Jbﬁl %
|| S — | H= HRIN—F
1 ZER 5 5"%& HZAA)T4Z EZE v Gas burner
Gas shut-off 3% g Pressure gauge
valve g M Gas orifice and
8 transmitter
=
=
()

OREFEHARX
c T1—R NNy ARXD=D  EENIS) BTG RELEV,
B AV BEORERATEICIEERENSKEL,

( REBERELTVWBA YT REESZ— LI BECIE /B

EAt Y -—DREEEATLEI D
c TREREGERATISE MERSGRYLE,

EBC°HEIZESEHIEEE EBC® EASY & ECO. BURNER CONTROL DEVICE

@Flow rate control method
- Excess air ratio is unstable due to response delay since this is a
feedback system.

- There are some large errors in measurement of flow rate at turn-down.
This is because at the time of turn-down the orifice differential

<pressure determining flow rate becomes very small and includes
pressure Sensor errors.

- When preheated air is used, correcting equipment is required.

PROMRIRGN ST
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OPERATION MODE
BICDIEBEERTBZEICLUTDEGE-RBLV TN RIRTEETS,
The following operation modes and phases can be selected by changing DI signal for every EBC® controller.

EBCHlfHlzs

E£—F Mode ‘ 71—2X Phase ‘

B#Y Purpose

{#M%I Example of use

ChugaiRo

e

EXEfEH Example of set value

HR IT7IALMA—ISVTZREREOC | TO7RBEEOH R T7IAha—L/NL | RERED HRX2bO—L/VTREI0%
1 BEET2IE TR I7A ANV TRARE0%
Stop Fix gas and air control valve to the set | Gas and air control valve opening when | Set opening @ Gas control valve opening: 0%
opening blower starts Air control valve opening : 0%
e %%;Z’jt\/m_)wUbjﬁ&iﬁﬁg@ﬁ N—SBEOHR, T7AO—L VTR | HEREQ ;;gjllzg_jt;:jt;@f%sgfﬁ
o . . . Eis 152 (]
Purge Fix gas and air control valve to the set | 3@ and air control valve opening at | get opening @ Gas control valve opening: 0%
opening @ [P Air control valve opening: 60%
N—FERAKTEIDICRKRETHIHAM| MERER=10% Fuel flow rate ratio = 10%
A BERHARETSIE | A R HEERE=1.1 Set excess air ratio = 1.1
Ignition Set gas flow rate and excess air ratio | Condition when burner initially ignites FKBEFRIBARES  Supply pressure predicted at time of ignition
optimum to ignite burner #X:8kPa.I7:8kPa Gas: 8kPa Air: 8kPa
o, [7-710 882 7710
EET—TND HEgR Ik 8 € |Table @
S = X
! & Table © R
Operation table (D EEEDES ©
T BRERETR N 1% 8 Firing rate %
emperature regulator output %
1 o 7T RS [7-TLQD
EETF TN ZEE K EE |Tavie @
Operation table @ & Table @ B S
BERENET A PRIER Firi
T Tegulalor output % PRI 8 Firing rate %
I o EAr2)2E) RPL |7-TNB
. BES R |Table @ 5 ST |Table ®
BT TG Lo |Tere g = Table
. = BH T
Operationteble ® | & ) (-5, 55 = g1t 75 EERDTES PR Firing rate %
ZJTMIEYERNCEEEIN Temperature regulator output % 9
CREFREETH NS I o F—TI@ D Re IF—TJIL@
BEF—TIL@ PRI E C L . BE L2 |Table @ R ST |Table @
2 (83@¢ O g e D . 5 i - X =
Opertion able @ | g oo g EREIERUIORATE | rrs e pmmommpnmny) | 55— Bd S
o RELEAERRUBET 58 BERMEHD A1 Firing rate %
Freely select 8 relationships of ) ) - Temperature regulator output %
“Temperature requlator output and When selecting optimum conditions and — o ——
comtz)ustion 9 P operating (such as furnace startup, in % 29 o F—7IE) Tr_\’ 82 T‘I;ZI}eb%
T —7, i i L= x 8 & ——Jable ®)
|48 )§§£T TIL® Firing rate and excess air ratio operation, and for each treated material) Ki Table ® RS =
Control Operation table ® | yich were set for each table in advance BERESIES PRIGE: Firing rate 9
by touch monitor or maintenance Temperature regulator output % whe Firing rate %
software, and operate under the e —
are, o, [7-716 1282 F—ITL®
EET—TIE conditions. ﬁg g F8E I\ Table ®
&L Table ® X =
Operation table ® 'EE'H‘“'H;'/‘J was
mm AR BN R i o
Temperature regulator output % #A1:8 Firing rate %
i = F—=7IG) 238 F—=7IND
. #E Lo =20
—J Bogs KEE @
Cv)l?i:xra:i—on tjaéle% &E _Table @ BId &
BEAE T o 1% & Firing rate %
Temperature regulator output %
ﬂﬂ 29, a2 1%6) R4 % F—=7I®
B - = Q
EET—TILE gz Toble ® KSE Table ®
Operation table pi=! EHEE§+H;;J was
/m 3z ald ] k= 1 oy
Temperature regulator output % #A/5¢8 Firing rate %
IRAREITICHINIRIRGE TREREE! | fian gyoax 75 7, B FE S e = 2 2
o N Rty AHIEETOT T LBEREED | T s
ax | EALENTT RO NIVTRRE | i JES
A BIE 9 DC ) Condition to cool materials accordingto | 2 § &
Cooling When cooling furnace, set air control output from program temperature KNSE28
valve opening according to output from | o a0 = BEREEHD 3
temperature regulator in non-combustion. Temperature regulator output %
R RS %g@g;;zizf_‘ﬁm:‘/|~|:|—)|//i‘1b7"rsﬁ
. 32 ‘TiETT —
Holding lvalve Keep the last control valve opening in control
opening mode.
- vae s = — Efumn
O4Z1—EM@| OHIHIRE-RE-ERELDRR OANE—RFE

Menu screen

Display of control situation, flow rate and excess air ratio

B

OZ=RtET—T L

Excess air ratio table

POMFIRGN ST

Ot Y —FHAENTRR
Display of sensor measurement value

EBC°H

Ignition mode setting

B (%)

13

OEREE
Alarm history

ZERLLFIEZEE  EBC® EASY & ECO. BURNER CONTROL DEVICE
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TER R IR
COMPONENT DEVICE SPECIFICATIONS

(1) HIfEHEEE Control device
1)PLCf# PLC specification

{t#% Specification
1HH Items - o
=7 1loop | 20—7 2loop | 3—F 3loop | 4N—7 4loop
EI:X  Model iQ-R
= EIREE  Source voltage AC100~240V (ZEh&EFH:AC85~264V) (Fluctuation range:AC85~264V) 50/60Hz +5%
B JHEEA  Power consumption 11VA | 13VA | 15VA | 18VA
@ FARBH=RER  Allowable momentary interruption time 20mskl Within 20 ms
(]
5 - ) AC2300Vrms/1min ({Z=0~2000m) (A H-LG—HEEH H-FG—ER)
§ RBTBE  Withstand voltage (Elevation 0~2000m) (Input-LG Batch and Output:FG batch)
Q
H ) ) A LG—iEE— - FG—1ERE, A H—1EELGR, i —HEEFGRT: DC500V #E#FIEMETICTIOMQLL L
o E#RIEHT  Insulation resistance Between input/LG and output/FG, between input lump sum and LG, between output
lump sum and FG: DC500V, 10MQ or more with insulation resistance meter
{ERAEERE Ambient operating temperature 0~55C (BRIt iEAN—Z 1=y MefERLAVEE)  (When the base unit for high temperature is not used)
{EARAEEE Ambient operating humidity 5~95%RH, ¥4 %Z&  No condensation
{R7ZEERE Ambient storage temperature -25~75C
RIZEIEIZE  Ambient storage humidity 5~95%RH, #£§E4#%Z¢&  No condensation
EEBES Use at h BRMEHR PRSI B HBMEDLABLN VO EBNZE
el (U UM No corrosive or flammable gases and no severe conductive dust
i’g #H#  Grounding DiE#zih (S5=#8##H) Type D grounding (third grounding)
y - /A XBE1500Vp-p, /1 X @ 1ps, /1 REEE25~60HzD /1 XL I2L—2IZED
& s P . ‘Noise voltage 1500Vp-p, noise width 1ps, noise frequency 25-60Hz by noise simulator
9] I g P-p, Hs, q y y
£ S ER = - /A XBEIEC 61000-4-4, 2kV
g ‘Noise voltage 61000-4-4, 2kV
g HAfERO 2 SR ED A B 31 5~8.4Hz, FriRIE:3.5mm /B3 8.4~150Hz, FEANIRFE :9.8m/s?
HdHE w5 IEE:X,Y,Z& A E10E
JIS B 3502, If there is Frequency: 5~8.4Hz, Single amplitude: 3.5mm / Frequency: 8.4~150Hz, Constant acceleration: 9.8m/s?
TS IEC 61131-215@4 | Intermittent vibration Sweep count: X,Y,Z& #1108
Seismic motion Conforms to SRS iR D
g it 30 it H3BE P #8:5~8.4Hz, FriRIE: 1.75mm /%2 :8.4~150Hz, TENIRAE 14.9m/s?
S If there is Frequency: 5~8.4Hz, Single amplitude: 1.75mm / Frequency: 8.4~150Hz, Constant acceleration: 4.9m/s?
3 continuous vibration
S § #%  Structure AR, Built in panel type
(S) i g %#1A%  Cooling method BfZ2%  Natural air cooling
[
= HUfF13&3%%  Mounting posture JKFH&E%  Horizontal landscape orientation
«
by ~N—REEHZE Base fixing method M4xY 27K M4 screw 2 pcs.
Eﬂé HE Mass #91.8kg  Approx. 1.8kg | #92.1kg  Approx. 2.1kg | #92.5kg  Approx. 2.5kg | #92.8kg  Approx. 2.8kg
& 5\ ~FiE  Outside dimensions W~ ARIZH  Refer to the component dimensional drawing.

2)9 &1 B—71—AH##  External interface specifications

{£2%%5 Signal name {§2%17 Signal type 5% Remark
2RI RIES
Air and fuel valve primary pressure
ER-REF2RIES
Air and fuel valve secondary pressure
RIE/R T RIE
Furnace pressure/mix pressure
TICES ()
TIC signal
AR SHEBRTLLES (%)
Input External excess air ratio signal
R REFRREEL
Air and fuel valve opening sensor
 ESCIRERER Al 4—20mA KEERT ###t K thermocouple connection
Air and fuel thermocouple
E-FIEES
Mode switching signal DI EEFEESBLUA-—TaLT%
N—FFE5XES DI non-voltage contact and open collector
Burner decimation signal
AEHT (%) AO  4—20mA
Flow rate output
BERES (%)
Serious alarm output
BERE (%)
pre-alarm
Hi7 PRAHE S TRRH F ()
Output Fuel pressure lower limit output DO rILIREEH(ET5247)
ZZRESTFRRE () DO transistor output (sink type)
Air pressure lower limit output
P SURE ERRH T ()
Air temperature upper limit output
ER-BHAFRERSES VYyRZL—MIL—ENL T I F 2 T—RIHE T
Air and fuel valve opening command signal Connect to actuator through solid state relay.
ZDith £yFEZ4L Touch monitor Ethernet

Other /X3 Personal computer Ethernet
() ENEAEDAEHESTT, (%) mark represents external input and output signal.

Al 4—20mA
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(2){ESZHEHAEHR Signal converter specifications

EY21—)V% Module name #X  Model S ~TiE  Outside dimensions 1t4% Specification
AA 0-1kQ
7 DC4~20mA
# B23mm> % IRTR
#F;ﬁg MEMS-A-MACN-X . fE23mmx £ 124mm A76mm HHGEIR AC100V
Valve opening Width 23mm X Length 124mm X Height 76mm Input 0-1kQ

Output DC4~20mA
Supply power AC100V

A7l KEVEX
H7 DC4~20mA
i NX-D25 NT 4C00 TE38mmX & 104mmX 5105 PR Do24v
Temperature maomm mm2Eihomm Input K thermocouple

Output DC4~20mA
Supply power DC24V

(3)arbO—=ILINILTHEER Control valve specifications

A1, Model &=fEHEA Valve body pressure resistance A& Application
IGCV MBI (BRMELEIE)
R ) Fuel valve (shall not be corrosive)
s et 30kPa =57 (60CHA)
® 2 Air valve (lower than 60°C)
S IACV-H ZRH (450CHKM)
Air valve (lower than 450C)
TEA&NLY .
E_ Rated torque 11.8Nm
c FARARERE I
'% Opening/closing time 30/25%  30/25 seconds (50/60Hz)
:1_) %ﬂ? e o 0/~ 0, - (VP 0
g'% g . AC100V (& —15%~-+10%) 100V AC (allowable -15%~+10%)
© Ny =
2 © HEENH
%E 21; Power consumption VA
% 3 FBRF> S ax—4 N ©
: ; FB potentiometer 0~1kQ '%
5 IREEFR w ! [a)
o
£ Protoction code IP5418%4 Equivalent to IP54 3
[0} S =
0 R —20~60C 5

Ambient temperature

(A)EHtEY—1tH% Pressure sensor specification

Z¥# Name l\;;—‘*'—?dte ft# Specification
P1 (R URMIER) A KL7e | ENRE nge 0~10 kPa 0~20 kPa 0~50 kPa
P2 (F2RMEN) A e
SFRES 10~ o0~ —50~
P3 (4R /MIxE) leowable pressure 10~50 kPa 20~100 kPa 50~250 kPa
For P1 RIFRE . —40~80C({EL. BIEHDREREZZ &) _
(Valve rimaor side pressure) Storage temperature -40C~80C (however, non-condensing on measuring object)
primany o%e P Eh 4~20mA
For P2 Output
(Valve secondary side pressure) TR
5N O,
For P3 Power source DG 24V £10%

(Furnace pressure/Mix pressure) EHEA—k
Pressure port R1/4 72X R1/4 male
TORRERE . 5
Zero point temperature characteristics +0.05% F.S./C
IR EREE . o
Span tenTperature characteristics +0.05% F.S./C
e IP54 : IEC#i1& IP54: IEC standard

Protection code
CEHEH—ZIESMOU—RIR C—IVR) HHBLET, A lead wire (shield) of 3m is attached to the pressure sensor.

(5) #&Ext{t#%k Thermocouple specification

&% Name %8 Classification {t# Specification 1RES#HR  Protection code
= BIRES A HIB~200CkK
KA For normalm;elmperature and fuel Normal temperature ~ lower than 200C IP6748
K thermocouple ZETSA HiB~800CKif Equivalent to IP67
For high temperature Normal temperature ~ lower than 800C

-ERAR FAAHIE SRS BLE Ao  -Compensation conductor for wiring is not attached.
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(B)ZvFEZ=H{EH Touch monitor specification

EH Items 1tk Specification
715X Model V9100iS
EREE
Rated voltage AC 100V~240V
& BEFDRE % —159
i Voltage allowable range AC 100V~240V +10% —15%
HEESD \
§ Power consumption 70VALLR  70VA or less
3 FFRBHEIEE N
5 Allowable momentary interruption time 20mskIP 20ms or shorter
o T
= %AENL N 8 o . o
8 et GUEEnR 30ALLT, 3ms(EIERE25C)  30A or less, 3ms (Ambient temperature 25°C)
HEE ACH}EBimF EFGR:AC1500V. 145/
Withstand voltage Between AC external terminal and FG: 1500V AC, for 1 minute
#4353 Insulation resistance DC500V. 10MQLIE 500V DC, 10MQ or more
ERRAERE o—to0C
Ambient operating temperature
Ambient 55135;% ﬁumidity 85%RHILT ({BL.#EFEHEZE) 85%RH ore less (however, non-condensing)
RERERE ~ -
Ambient storage temperature 10~+60C
%E B TIHE. BRARIOMED £ ZE  Cutting oil and organic solvent shall not be adhered
= Solvent resistance e = Ve utting 9 :
fRRSRIEX BEMHZAD L EBEDOLCASH WD HRVLIE  Shall be free of corrosive gas and conductive dust
z Use atmosphere N
g Grcffriging DiZiEi (553782 ), FG/SGABE  Grounding of class D (Type 3 grounding), FG/SG Separation
o S
= M/ AX . = e . ] N
2 Ry e SO—. 1500Vp-p  (/XILRIE1us, SL_EAV)BERE:1ns)  1500Vp-p (pulse width 1us, startup time:1ns)
" LR C e - ) —
Electrostatic discharge resistance IEC61000-4-2(#£H1L. 6kV., KI5 8KV IEC 61000 compliance, 6kV, 8KV in air
TR PREDE K259~ 150HZ, HIEE:9.8m/s2(1.0G) #R1818:0.075mm. X,Y,Z:375 1. F10[E
§ B " Vibration frequency: 9 ~ 150Hz, acceleration: 9.8m/s2 (1.0G)
Vibration resistance Amplitude width: 0.075mm, X, Y, Z: three directions, 10 times for each time
g [GiES IR R E—7 &R 147m/s2(15G) . X,Y,Z:3 5[, Z6[E
'a;) Impact resistance Pulse waveform: sine half-wave Peak acceleration:147m/s? (15G), X, Y, Z: three directions, six times for each time
o RIEEE 7O N SRIVIPE6TEY, TypedX/13 (Rh7K/ Y& AFEFERE)
g s DY —r—XIP20%EHL  FOR—ER,  BMTTESRIUBARS
5 § Structure Protection structure: front panel: Equivalent to IP66, Type4X/13 (when waterproof packing is used)
S @ Rear case: compliance with IP20 Shape: integral type How to mount: Panel embedding mounting
il § AT BfAZ2/% Natural air cooling
E g Cooling method TR
s ¢ [z . .
B 3 Material PC##lg PC resin
S B5E .
= M Bi{A#92.0kg Single body, approx. 2.0kg
& ass
LTk
Ouiites aimansiens W303.8XH231.0XD54.0 (mm)
RRT/INAX -
~ Displaying device TFT/AZ—LCD TFT color LCD
R Er Y , o
4R Displaying resolution #t640x1%480 640 long X 480 wide pixel
> —
5] AR . .
% Effective displaying area 10.44>F 10.4inch
o Ny T TN
Backlight life #950,000H Approx. 50,000H
FEA 5 Eulax CEl I P . e .
.;‘J; 7/ _% gg Battery specification Jq2 8 YFIL1REM  Coin type lithium primary battery
t7Z S oo Ny 7T HiRE 5 . ) .
% 7/, BEL Backup period 55 (EIFEE25C) 5 years (ambient temperature 25°C)

270—)L) )LD OBIEECSEHEA
DESCRIPTION OF CONTROL VALVE MODEL CODE

BV Model : 'Q CV- [ -

87

5 oRsS s AUREA—IRYAX =2 ERURE

Code Fluid Code Control valve size Code Air temperature
G A Gas 135 307848 C #B~100°CLLT Normal temperature to 100°C
A I7 Air 350 30 types H 100~450°C

EBC°HEIZESEHIEEE EBC® EASY & ECO. BURNER CONTROL DEVICE

PROMRIRGN ST



ChugaiRo

S TER
OUTSIDE DIMENSIONAL DRAWING

OH AL IA—IVINIVT (R—ra17) OH AL IA—ILINIVT (INEREAT)
Gas control valve (port type) " Gas control valve (butterfly valve type)
4 e Zé? 8§ [
gsgs 235E 140.4 . 855 815
peg § 140.4 PoFa1-4 §§ §§ | Rt 5 1 —
2228 Actuator P
EESS : S \ ACE
R AOE ! 1 J Inlet pipe
| ! Inlet pipe SBERA-THE ANRUFHNo. S —Ib
; BEA-IHE MNREUFHNo. S —Ib 0 %“gﬁgﬁg;ior Flow and vaive No. seal
o Temperature sensor Flow and valve No. seal MM}H HOE Outlet pipe
mounting position H O Outlet pipe O Il
o ENEA-BHIE . [H- 09 T P
i - Pressare s(-.\n@‘t_grL - 7 > - ”*ﬁ* - ’@<\ - mréej::% ?:?sisl%n
= = mounting position Ehes-AaE | e | 1T
b~ 7 R
Eromonn L e | o Sl EES [ | | e,
mounting position c C
AU Model A B © D E |BEMass(k) EI% Model A B © D E |BE Mass(kg)
IGCV-15 15A 240 296 148 148 9 IGCV-40 40A 250 370 185 185 16
IGCV-20 20A 240 296 148 148 10 IGCV-50 50A 270 350 200 150 14
IGCV-25 25A 240 336 168 168 11 IGCV-65 65A 280 450 250 200 20
IGCV-32 32A 250 336 168 168 14 IGCV-80 80A 290 585 325 260 26
OIF7IaALA—ILNIVT (PARECT) OI7ALIA—IINIVT (KARSZAT)

Air control valve (large diameter type)

EheA-BAHr
Pressure sensor
140.4 mounting position

BELA-BUT LB
Temperature sensor
mounting position

Air control valve (small diameter type) .

140.4 79714 855 815
Actuator |
| EDCA-BRITAE

| I | Pressure sensor

mounting position
BRI LB
Temperature sensor
mounting position

TI¥a1-4
Actuator

BstLA100LL L
Removal allowance,
100 or more

ENCA-TRAFLE
Pressure sensor
mounting position

BEHLIE100LLE
Removal allowance,
100 or more

ERtA-BfrE
Pressure sensor
mounting position

man
Th 1 < 1T i
/ N <|:hi — % o L // e h //’V\

+H Outlet pipe
WM
D Control valve body

ABE Inlet pipe

(0]
2
>
[0
(@]
°
]
<
Q
(@]

E c |
c N
#1% Model A B © D E  |HE Mass(kg) #1% Model A B © D E  |EE Mass(kg)
IACV-40-C 40A 270 350 200 150 13 IACV-100-C | 100A 290 720 400 320 34
IACV-50-C 50A 270 350 200 150 15 IACV-125-C | 125A 300 945 525 420 45
IACV-65-C 65A 280 450 250 200 21 IACV-150-C | 150A 310 1080 600 480 59
IACV-80-C 80A 290 585 325 260 25 IACV-200-C | 200A 330 1420 790 630 96
IACV-250-C | 250A 360 1750 970 780 151
IACV-300-C | 300A 360 2090 1160 930 186
IACV-350-C | 350A 390 2450 1350 1100 268
OI7AMA—ILNVT (BERNOREZT1T) OI7ALMA—ILNILVT (BERAAORZTY)
Air control valve (small diameter type for hot air) Air control valve (large diameter type for hot air) .
EDCA-RIFE — % o
Pressure sensor LYyze
- Py 1i0s mounting position 7\7;3;2[ - _ﬁ%‘ﬁ 5
Ps#a1-3 Actuator £is5se | EEer-maaE - ==38
140.4 ) N Zoels == LI NIRRT o=  Eht-MAHIE
Ener RiEE rSeds mouning postion | Gontrol vae & Frossuosensor
T mounting position ARG | EHeA IR far
SBECA-THE @1/ Control valve Pressure sensor Outlet pipe
Temperature sensor body | mounting position n o
mounting position N | /Il I
o ’ //
: : < 17 I
= H & . H 1 " 1
- RS = o oI
. =
ARE Inlet pipe. E ‘ D gu%lle%pipe c 0
c
#% Model A B © D E  |HEE Mass(kg) #I% Model A B © D E  |EE Mass(kg)
IACV-40-H 40A 335 350 200 150 14 IACV-100-H | 100A 355 720 400 320 35
IACV-50-H 50A 340 350 200 150 16 IACV-125-H | 125A 365 945 525 420 46
IACV-65-H 65A 355 450 250 200 22 IACV-150-H | 150A 380 1080 600 480 60
IACV-80-H 80A 365 585 325 260 26 IACV-200-H | 200A 400 1420 790 630 96
IACV-250-H | 250A 425 1750 970 780 153
IACV-300-H | 300A 425 2090 1160 930 188
IACV-350-H | 350A 455 2450 1350 1100 270
) 1. BB A R EER OB EIFTERZEN, Note) 1. Contact us when using special fuel gas.
2. BRBEICLBI7INA—ILNILT DY A XEIHEL A, 2. There is no difference in the size of the air control valve according to the air
3. BB EI310~60CHEHERNTIHEAL A, temperature.
4 ENE A —BLVCBREEY—IRIMAELYET MBI TE 3. Use in a range of ambient temperature from 10 to 60°C.
BEREEICUDP > TE RISV, 4. Pressure sensor and temperature sensor are separately delivered. Mount

them according to the assembly work procedure.
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BRI AR <& (8imm)
COMPONENT DEVICE DIMENSIONS (UNIT mm)

FIHERETER o -1 mevsosmTEcs.) FYFEZITiEER
Control device dimensional drawing (outside dimension when DIN rail is mounted). touch monitor dimensions
140 54
303.8 m
o] 2o " [ o5 L o
o [ WEES ! WAL
- 2 Front view ‘ - Side view
® ey T I ]
<< + = ¢
N 0 0
- [ = | pss &
L 245(1)L—7DI%A) (In case of 1 loop) (L) J ‘ :
pry 7 ~ — ' i
IW—TH 2Oy (ZIVATSa) E3E ‘
Number of loops Number of slots (full option) Total width (L) R
S WUNST I
! 5 245 Panel cut dimensions
2 6 328 =
3 8 328 W EER b mmon 289%9°
Bottom view [I[ =&y
4 9 439 288 J
ATV BRICENZOVNRIIEDVET b, AOVMRICIFBIRECPUEE AEH A, g
Number of slots change depending on option configuration. g
Note that the number of slots does not include power supply and CPU.

AVhO-VNLDREY I
CONTROL VALVE FLOW RATE CHARACTERISTICS

23b0O0—)UINILT  Gas control valve I77a>b0O—JLIN)LT Air control valve
1000.0 - 10000
NOEEAT KOBE(T
Small diameter type Large diameter type
[0) / IACV-350
2 IGCV-80 Y | IACV-250
3 / /
8 100.0 = IGCV-65 1000 1000 — JACV-200
= IGCV-50 A AV 198
= 3 /A 6ev-a0 3 3 A
5 3 ¥ 3 3 7 L4 IACV-100
(6} > 7 > IACV-80 > 77
3 0 [icov-a2 3 P 3 g
@ 100 A (Govas @ 10 S |AGV-65 w A
S y i z » S S ~ > V/AV Kava
3 /A7 A2 aov-20 3 e 1ACV-50 S S
A L diGev-15 = : 4
ARG 717171 47| IACV-40 4
UGLErod 7] rivs
1.0 e 104 AL 10444
HAA £ 7
'l 'l r A I/ 7 7
| LV rd
YAV (A7
} 7
N 23
014 14 1
0 10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
#BAE Valve opening (%) B Valve opening (%) #BAE Valve opening (%)

Z Dt
OTHER

O FAEAY E100PaNFHEEEASHEITTEMB/ T,

@ EBCIHER SN EFEICLIBELET DT R REREMES SV D EELVET,

O KRIIFEFBRM KA TT o

@ Contact us when furnace inside pressure is not range of +100Pa (10mmH-20).

® EBC? needs temperature regulator (option) because it works based on firing rate control from outside.
@ This is not an explosion proof product.

80  EBC°HEIZSMHIEEE EBC' EASY & ECO. BURNER CONTROL DEVICE PAMRT RS



ChugaiRo

WO =ss=stsmoz5 10

WG AUTOMATIC AIR CONTROL SYSTEM

VAT LB Wo L BEREMZTNHERYZT LG
SYSTEM CONFIGURATION HEREEICE TR EMIEMREZE R INL
ERUHER FEHAN—F RIS 2T LT,

Excess air ratio setter RTS8 DDAE) —HSEFEEIR,
B Tty vy B 10g1 RRBENAEED>THRELEER

i Thermacouple 1012 trEshET,

LN AU - .
migs Orifice TAAJ74X3=sk  The double pressure equalizing valve
Combustion air x—+  system with Wg temperature correction
WER HREALAYT4ZLwk o R | Bumer s an excess air ratio control system for
Pressure equalizing valve/gas ﬁg;;é . P eSS’Jre ! gas burner with air temperature
variable orifice unit - o o1 __equalizing! correction function in addition to
vve 1 | lvave2 - _r\:I. pressure equalizing valve control. The
1 1 .

HEHAZ ' { X set excess air ratio can be easily
Fuel gas - . ?
—_ selected from 8 memories, and even if

] air temperature changes significantly,
AAREA)7 (X Gas variable orifice stable excess air ratio can be obtained.

mEERNREE (TIC) DIESICL) I O—IILE—4D AL BRZE R DEAD N2T 1 RICLREESINES,

HERM FBRAZROEHERBRE[DENERIEICHIELES,

HAREA) 74 RAIE R TEZRDPODES TERUILICR & oA ENEEICKESNET,

HEF2IBRRAV T ZD2REEH X EAN T4 ZAD2RENRIUIZ LB EINENELET,

BEMICINEFRECATEL. ZRUUERESRENL (ERDEIRICEZHD B HRRIEF T+ ADREERELET,

The control motor opens/closes by a signal from temperature indicator controller (TIC) and the pressure of combustion air is

adjusted by the butterfly valve. The pressure equalizing valve 1 controls the pressure of fuel gas at the same pressure as the

pressure of combustion air. The gas variable orifice is set to the specified area in accordance with excess air ratio by a

signal from the excess air ratio setter. The pressure equalizing valve 2 operates so that the secondary pressure of air orifice

can become the same as the secondary pressure of gas variable orifice. Air temperature is measured by thermocouple, and

the opening of the gas variable orifice is adjusted for a decrease in expansion of air by the excess air ratio setter.

R
FEATURES

1. ZRIHEOEEHEETY, (8F&5E) 1. Excess air ratio can be easily changed (8 kinds).
2. A—HFEMBICLIEBIRETT, 2. Adjustment by the technical staff of manufacturer is unnecessary.
3. WEROZX T T MR EsE R S AIBE TS, 3. Thg spring of the pressure equalizing valve can be finely
4. R—F OFBIEMEOHBERZIE LA, adjusted during operation. .
5. 1= wMblo k) TEI3 R8T 4. There is no influence of flow rate characteristics of burner.
: ° 5. Unitization makes construction easy.

SDDEARKERE
THREE BASIC FUNCTIONS

1. BRBERRSICEEHIE 1. Air temperature display and automatic correction

2. PR R]ZE (8FEH D8 IR) 2. Variability of excess air ratio (selection from 8 kinds)

3. AT REERIE C LB S A 3. Excess air ratio control by orifice differential pressure correction
ZESumE BE)HLE

AUTOMATIC CORRECTION OF AIR TEMPERATURE
HIRPS500 CETCHORERTBRENDELICISUTHRF U7« ADEREEEBHIELET,
ERREEBLEARTTIDOCRLTICHATHEREEDN LEThILRROBERBD DA AIREN BILET,
The gas orifice area is automatically corrected according to the change in combustion air temperature.

As it is the air low rate priority system, even in the case of the same TIC output, when air temperature increases with the
same TIC output, gas flow rate decreases by a decrease in expansion of air.

ERBEMIEESME (HXFY T« ADEBZEL) 72 LtEZEE Change of excess air ratio
Correction characteristics of air temperature (change in area of gas orifice = v
peralure (chang ges orfice) SRR E T LR R (R R CEET,
o = 130 8 excess air ratios are memorized and the ratio can be
>~ £ 120 easily selected in the setting of excess air ratio.
@«
# 5 10 — 509
= g 100 [~ Excess air ratio 0.9
RS ool —1
' 2 1.05
g e 1.1
[} .
K& 70 E— 115
RS 60 1.2
o & 1.25
& 50 —1.3
40 0 100 200 300 400 500
2B E  Airtemperature  (C)
SR EMN ST WoRIEBIZE R FIfS R 5 L Wg AUTOMATIC AIR CONTROL SYSTEM
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AU T 1 AEEFHIEIC K DZETUELHIfE
EXCESS AIR RATIO CONTROL BY ORIFICE DIFFERENTIAL PRESSURE CORRECTION

2—> 4 ERE Turn-down performance
1.5
2 14
o
K= 13
™ ©
i g 12
ERR WMMM@M@W
1.0
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
13AHARE 13A gas flow rate  m3N/h
FHETUREZLREOHIEIERE
Control performance at the time of change of preheated air temperature
1.5
il
® 1.4
R =
FC 1.3
B3 12
(S
8 11 W
1.0
0 50 100 150 200 250 300 350 400 450
F#ZTBE  Preheat air temperature  (C)
SR
OUTLINE DRAWING
E[AVUT4 Rk O =R EERR
@Air orifice unit @Excess air ratio setter
H FF
H m m m Iii @C46A
Air inlet H Air outlet
— R 26 91.4

| am—
:

OER - HRAAEAIUT4 A1 Zwb
@Pressure equalizing valve/gas variable orifice unit

BUF8RE Fixture

F~NFhU M3
Pan head screw

Gas inlet S;S outlet #O—T 1V IJRE. EREREMBLERA
% Neither loading piping nor electric wiring is
attached.
TR R AR
COMPONENT DEVICE SPECIFICATIONS
(1) ZBRAUT+ Rtk (2) HEF- HAREAY T4 A1y Mk
(1) Air orifice unit specifications (2) Pressure equalizing valve/gas variable orifice unit specifications
RO | EXRE I=yMLRES HERORIR(2R)| HXFE(13A) AN BEFE
bio Ed' . Air flow rate m3N/h LrJ:sl’fsEre;gzsr:erlye Pressure equalizing| Gas flow rate(13A) | Unit necessary pressure damage
ping diameter s 0o | 350C P kPa g valve diameter meN/h kPa
50A 121 83 15A(20A) 10 6.0%
65A 199 137 20A (25A) 14 1RIGEF 4kPa+a] 21712 1kPa+
0% 200 193 Ay 2d Pﬁr:?r;/;],;_tr;;ukrze;qualizing valve 4kPa
1 OOA 474 327 1 O 40A (4OA) 52 + Var|ab|e oriﬁce 1kPa +
125A 730 504 40A (50A) 84 Secondary pressure equalizing valve 1kPa
150A 1025 706 MN—F BEAE T ROEIEN3.5kPanB & IE
200A 1780 1228 HZAPEE=3.5+6.0=9.5kPa. O—7 1> J[£=3.5+1+1=5.5kPa. L7 L EE=

A—7 (> JE+ACMA—IN SR ER+ABRERZEIRELVET,

T EHE T 3 1 . ificati 5 ) )
FHRAEEK{LH Associated thermocouple: K specification XIf the pressure damage from downstream such as a burner and solenoid valve is

(3) ZETLLERERRIER Excess air ratio setter specifications 3.5kPa, gas required pressure =3.5+6.0=9.5kPa, loading pressure 3.5+1+1=5.5kPa
_ . and air required pressure = loading pressure + control butterfly valve pressure damage
EREIR Rated power supply :AC100-240V 50/60Hz + pressure damage to heat exchanger, efc.

JHEE 1 Power consumption :40VALLTF

WoRIEBIZE RIS A5 L Wg AUTOMATIC AR CONTROL SYSTEM SMPTEatt
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d—IxzR—Y3aVI AT LABLWRE/IN—F

-1 =223 AT LOBBED—DDAERELT.EKREE
ENZOFATEEREHRE LAZI5E BVREI T LN REAZ
NET CDIRATFLILEWREN—FICE-THRE—ELZBHEH
ZEISICIMBT D EICLN)  ZRRERENEIERTIHDTT . 2D
DRAT LS HZAZ—EHH AR DR D LR DH TRIGET 57-0&
IXIF—TCHBIEX. £/1000°CHEVEREEH AN BOND 0.
BRE AR S —DIEREEDLE P LIEINTCEENEREBEIIEN T
EBREDA) Y D HNET
BBV EN—FIEINOXDEEN VL RKIFT—H/N—FELTH
AIRBELWR— AUt EE DR EDEREE >TVET,
(KBRAHZEDHFRIF)

If the demand for steam exceeds its available potential heat,
the reheating system is adopted as one method of heat supply
of the cogeneration system. This system increases steam
generating capacity by further heating gas turbine high-
temperature exhaust gas using the reheating burner.

In this system, energy can be saved because of combustion
with only extra oxygen in gas turbine exhaust gas and high-
temperature exhaust gas (nearly 1,000°C) can be obtained.
Therefore, the system has the advantage that a large amount
of steam can be generated by a slight increase in heat
transmission area of the waste heat boiler. The reheating
burner has the features that only a very small amount of NOx
and a wide turn-down ratio essential for the boiler burner. (Joint
development with Osaka Gas Co., Ltd.)

1. I BUWREIZAT L

BEHAZ—EHEAXIIERACS—IC&Y) BRRELTERRBIN
SNFTH BUWRZETOEVWS LTIV AT LE, LNELDFEK
SERESEEEVNVRE AT LY HNET  BEHXL—E B
HRDBE3450~550C. BEZ=IEEI313~16%THY) BV \IE
EVZXTLIFZDHRE—E HH AR R EL TERLET,

1. Reheating system

Usually, heat of gas turbine exhaust gas is recovered as
steam by the waste heat boiler, and there are two systems:
a simple system without reheating and a reheating system
that generates more steam. Usually, the temperature of
gas turbine exhaust gas is 450 - 550°C and the oxygen
concentration is 13 - 16%, and the reheating system uses
this gas turbine exhaust gas as combustion air.

2. I\—F1gi&
IN=FIFZ—EBHZADEIMBICH /=0 TIN—=F Iy T
IRISEREL HR S XD SEHU=H RS ZDRETCHRAZ—
ESHEHRD—E 51T I/ ZIVHSIRE L. BNICHEL RS
PEVAENB. T AR TRERKINET BT X
A—ELBH RENBRIBE LGN Sk BEEARAS—(CEDE
TIC=EHELEY,

2. Burner structure

The burner unit is connected with the duct of turbine
exhaust gas along with the duct width and on the line, and
gas blown out from the gas nozzle suctions some of the
gas turbine exhaust gas from the wing nozzle at its speed.
After oxygen necessary for ignition is taken in, stable flame
is held in the wing. Combustion sequentially continues to
mix with gas turbine exhaust gas and completes before
reaching the waste heat boiler.

HH 2
Exhaust gas
el
:-‘— . Z—E HH X 152.5
GQ%@ |17 Turbine exhaust gas \‘\F_ ._1
Cnerato, 1 AT L LEZ >

Hot water

&7 | Compressor .
Electricity ~~~ . _Turbine,
el

boiler

POMFIRGN ST

ok
aler gy HZJ X
"ol Gas nozzle K

42T/ X
Wing nozzle

Burner wing

BUVWREE/N—F
Reheating burner

1,/22=yh(1/2f1)
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1R
FEATURES

1. {ENOx

IN=F T TR TOREEBHIFEIL. 1T DR IS5
FTAFNBHEAH XL TREDRIEE T TN TRIET D18
BEICHESTOWET, COBEICE) I TR RAI TRIERET S
7= DIENOXER)ET o (K1 IR TOMEARERICEBNOXFEERLET,)

1. Low NOx

The burner has its structure to control combustion in the
wing as much as possible and completes most of
combustion outside the wing with exhaust gas that flows
from the periphery of the wing. This structure provides a
gradual combustion on the wing wake side to make NOx
low (Fig. 1 shows NOXx characteristics by the result of
combustion on the actual equipment).

2. MIERAI 7 JOJHARE

BEBRREES (2-ECHAREMRGRATITET ) TEEME
LETDT HEBLPODITEHIGTILEN HEL A,

3. LWL \EEEEEH

BOREN—FRRAS-RAN-FO—BEALLINDD. ER
BRISEREL T AW ORI (8- 47 ) P EKESh
ESCRS

N=F I BRREDPSBREETEEDP DORFBRIENS 155N D1E
EICEW10:ADENWE— Ay L ESNE T,

4. BIXRILF—

BWREED T LIE G BWREETHEWS AT LICHENRT R
TR P ELET, CHISFEKEDIEMICEY HEHEE
PETTE20TT,

(H2iBWRES 2T LERAT B EIC L MREERLET )

HAZ—EH AR (GTA/AB TR
Gas turbine exhaust gas conditions (under GT 4/4 load)

P £ Flow rate Qc=29,250m%h (normal)

/& & Temperature Tc=497C
BFIBE  Oxygen concentration  02=13.1(%wet)
14.5(%dry)
KIE&IE  Water injection rate W/F=0.75(g/g)
100 .
S ® aTam _ |
S 2 GT load
£ £ 80 v 44 —]
S o s
Y : A 3/4 —
3 2 60 O 2/4 —
z 5 — et
D5 a0 = : ]
P 3 —  ©l
PR
38 20
> <
ooP
0

0 100 200 300 400 500 600

BOREE/N—FX11.63kW (X10%cal/h)

GTD%  Reheating burner X 11.63kW (X 10%cal/h)
Only GT

180 E /N —FONOX4FE
Fig. 1: NOx characteristics of reheating burner

2. Air blower for combustion is unnecessary.

As fuel is completely combusted at a low oxygen
concentration (air for combustion is turbine exhaust gas), it
is unnecessary to supply air from the outside.

3. Wide adjustment range

As a reheating burner is considered as a kind of burner for
a boiler, a wide drawing ratio (turn-down ratio) of fuel is
required along with steam load. The burner can obtain a
wide turn-down ratio of 10:1 by its structure that enables
stable and good combustion (from low combustion to high
combustion).

4. Energy saving

The boiler efficiency increases on a reheating system
compared with a system without reheating. This is because
an increase in water supply quantity lowers the exhaust gas
temperature (Fig. 2 shows the performance by adoption of
a reheating system).

; ) 100
€ 2001 Kro—m= ~
= | Boiler efficiency 90 =
= 3 i it
€8 i 80 ®
w e % Eed | 70
K % L Steam amount |
B < i 1160 5
NS [7%) L ]
ﬁg 100 % Ia/=(#—H0 .]28 i\
§ I BEHRBE 1130
3 Economizer outlet 1120 t
o Exhaust gas temperature 1110 I:[

100 200 300 400 500 600

BEEEN—F R EX11.63KW (X10%cal/h)
Reheating burner firing rate X 11.63kW (X 10%cal/h)
X2 BWRESITLOMEE
Fig. 2: Performance of reheating system

HAHRBE

Efficiency

(C)

Economizer outlet
Exhaust gas temperature

HRAKRE
Feed-water temperature
GT&#H
GT load

82~125T

4/4

26~28T

= =
Xl m
Ambient temperature

A—IIRU—vavIRAFLRABUVLRE/IN—F BURNER FOR CO-GENERATION SYSTEM
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5. A% 5. Economic efficiency

BOWRE T LORBMETr—XR2T 1T HETRENDEIIC A case study of economic efficiency of the reheating system is
BYETEHELT . 4000kWDI—V R —2 3> Y AT I as follows: As a condition, the systems of Fig. 3 and Fig. 4 are
T25t/h,1.3MPa(13.5kg/cm2) DEAFIZR R L EL T —X compared in the case where saturated steam of 25t/h,

ICHWTHIBERANTI R T LELEELET, 1.3MPa(13.5kg/cm2) is required on the co-generation system
of 4,000kW. ok
G = S 2 = %5 St
52 Water supply Steam  Steam N Water supply 2‘5;>h eem
G | [ 2n 52 Gas | ]
o RERIS—= BRERAT—
f«ﬁ— Waste heat boiler Waste heat boiler
Waste heat boiler efficiency AR5
L7 V)8 83% Waste heat boiler
Air 4 ' 7 efficiency
#Z Gas 952m¥h (normal) |/\/\ 15t/h Air 90%
P B3
15t/hRERAF5— Steam
. HZ G
R1Z7—%hE  Boiler efficiency 92% 824m3/h(noarfnal)
K3 P TINYAT LH15t/nEER15— X4 BOREDZT L
Fig. 3: Simple system + 15t/h heating boiler Fig. 4 Reheating system
/r—2Z  Case FfEAZR  Equipment content > Z>%3Z+ Running cost
BEEKRA T 3D 70% ~
(S5— AS5— N o = v 3 A\ 254 532 9120,
EL\%g&b 10t/h}§§§1§71'~'f7 +15t/hR1> Eggi!"_j<’f7—+7j'\’f7— 7}_\{5_%% 92% mu:u jJ—|—83/o
No reheating 10t/h waste heat boiler + Waste heat boiler + boiler Waste heat boiler efficiency 70%,
15t/h boiler boiler efficiency 92%, total efficiency 83%
BL Y D5t/ hBERA 15— BR - TRV BRHAFAT—HE  90%
Reheating 25t/h waste heat boiler reheating burn er+ Waste heat boiler efficiency 90%
8%EIRILF— 8% energy saving
EREIZTANDADLEEELTVET, Only running costs are compared in the above. g
6. R TOMRBEATRE H :
HAE—ELEHEREDI—E AR LIS, TOERER RN L HE §
BAHISE . BRIOVEFIBRTHILICLE IR A —F T Ryl
BEIT o TRTERDY AT LBARETT, k=
Qo
(532D —HIERLET, ) RE
. . L . BEEhRAZ— 'Rl @
6. Combustion with air is possible Waste heat boiler 0
N
If process steam is necessary when a gas turbine is
stopped for gas turbine periodic inspection, etc., the system VNS
to combust fuel with a reheating burner by separately P Braer”
mounting an air blower to generate steam is also available AT 7>
Push-in fan

(Fig. 5 shows an example of this system).
H5 ZSTORES ZT LA
Fig. 5: Example of system of combustion with air

EL\REE ) (—F1EER (DLG-6-240)
STRUCTURAL DRAWING OF REHEATING BURNER (DLG-6-240)

?‘:__ . =] . : ==
NREERR T - % |- HEAHZAO i A AHO
Flame detector ‘%{ﬁ _ Ei %E N e b dm| IS Exhaust gas Exhaust gas
Pk el == li===gram HIM % inlet outlet
INAOyNN—F . . ’ t SR t |- K%%?ﬁ%ﬁ T

Pilot burner 1 IR N || EI N Flame detector || /-

PEHAAD IR [ PR R
Fuel gas inlet P—— pu—— Ir= p!
] —7
ORISR ST I-YrRrL—vavyAFLAEBLRE/N—F BURNER FOR CO-GENERATION SYSTEM Q4
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I R
STANDARD SPECIFICATIONS
1

. PRBEE - MAX465kW/ft (40x10%cal/ft/h)
. BEES © 0.04MPa at N—FEE
a2—24r 101
. IN—=FETOHOTEG #V ZE : 300Pa~ #2
. &/\TEGE : 40m3/h(normal)  at B3 & E11.63kW (10%cal/h)
. N—F AOTEGEE : 300~550C 4
. IN—F AOTEGEFREE : 18~13% at WetX—X
CIN—FHOBEA ZEBE C 1050°CUT (EULEZEEEDIZES)
(B AR 15— AOHEA RBE)
9. N—F AATEG#Z 7 Mi&E : 10~15m/s at EHEE - £/
10. £ 7 NEETEY V) BIRE - 2.33~4.65MW/m2(200x104~400x10%cal/m2 - h)
1. #ME 74>7 :8US310S (TEGRENFERNHZEIIMA-23) #H ANy 4 — 1 SUS304
12. K&K : 3mT
13. TEGEERMRZEIE : 300Pa
E1) TEGE—ELHEH X
E2) YO/ I REATDHRE—EEER T 5358 DTEGEREIF500Pab ETY .
E3) 4—ECEFN THBLRENTHY BREESAYET,
E4) BRI7E-F(BRRRMRE) TOBBEN—FHRB-THIET,
. Firing rate : MAX465kW/ft (40 x 10%*kcal/ft/h)
. Fuel pressure : 0.04MPa at burner differential pressure
. Turn-down ratio : 10:1
. TEG differential pressure of burner Note.1) section : 300Pa- Note.2)
. Minimum TEG amount : 40m?h (normal) at reheating amount 11.63kW (10%kcal/h)
. Burner inlet TEG temperature : 300 - 500°C
. Burner inlet TEG oxygen concentration: 18 - 13% at Wet base
. Burner outlet exhaust gas temperature : 1050°C or lower (However, in the case of adiabatic wall)
: (waste heat boiler inlet exhaust gas temperature)
9. Burner inlet TEG duct flow speed : 10 - 15m/s at specification temperature/pressure
10. Firing rate per duct cross-section : 2.33~4.65MW/m? (200 x 10*~400 x 10%kcal/m?2-h)
11. Material wing : SUS310S (MA-23, if TEG temperature is high) Gas header : SUS304
12. Flame length : 3m or less
13. TEG current plate differential pressure : 300Pa

Note 1) TEG: turbine exhaust gas

Note 2) TEG differential pressure of 500Pa is required if Solo-NOXx type gas turbine is used.

Note 3) When turbine load decreases, the temperature drops and the oxygen concentration becomes higher.
Note 4) Also a reheating burner in the single air mode (air combustion at normal temperature) is available.

3), 4)

ONO O A W®N

} Note.3, 4)
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FIRING RATE
X Model | DLG-6-240 | DLG-8-320 | DLG-10-400 | DLG-16-640 | DLG-22-800 |DLG-28-1120 | DLG-40-1600 | DLG-55-2200

RERE MW
Combustion capacity 2.79 3.72 4.65 7.44 9.30 13.0 18.6 25.6

B
MOUNTING DIMENSIONS

i BAL Unit (mm)
: = ﬂ’%:% 5t Model A | B
| G DLG- 6- 240 | 622 559
R | N DLG- 8- 320 | 927 559
P9 { IRy s o [ 4 T DLG-10- 400 | 1232 559
! : ﬂ@[ |- ﬁt{ﬁ‘;ﬁﬂ I ﬁtﬁ;ﬁﬂﬂ DLG-16- 640 | 1232 864
i ; - Exhaustgas | ] Exhaust gas DLG-22- 800 | 1232 1169
L | == T inlet | 1| outlet DLG-28-1120 | 1232 1549
: DLG-40-1600 | 1232 2234
T DLG-55-2200 | 1842 2234

KATNTERZ—ECHHZEBTRENETDT
BRI,

% As duct dimensions are determined
by turbine exhaust gas capacity,
contact us separately.

H&l | %
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N—7r70O—y—bk
BURNER FLOW SHEET

65A IMUAZR
1 Main gas

5 i
5 !
HE AL ; ' 5
I oo : } =
] 2 e N i i
c Q9 o BVEERN—S i !
g 2 e Reheating 1D - —> ]
> = ol burner panel ] N ! HEHZ Exhaust gas |
sl & O ' L A—ECHAZ ;
] < e ! Turbine exhaust / :
NI S - g ! I gas |
Sigg o i : - \ E
Sixs I S . v EUNEAN :
giEé B DC4~20mA W X KOOI INEE TS
Nig S : < < XS Burner outlet ductisa !
Qi z A ST N T component arranged
3 N 5 by the customer. !
S VY © I
S Vol
I N P B4 —2Z Outdoor case i
i N=JTI7 25A  Purge air 25A
E P /M OyhI7 25A Pilot air 25A
[ i, /SAOyRHZ 15A Pilot gas 15A
[ {2 #Z 65A __ Main gas 65A
|El
oo ol
TR | PO
Instrumentation air | 157 | &<
> < i ‘;
P=0.5MPa(5kg/cm?) ! i B
T=20C P '
|

HRRH ‘ ®
Gas fuel = }

P=0.5MPa (5kg/cm?)
T=10~25T
Q=780m?3/h(normal)

o 154 § 15 rmornz

| :
‘ _AC220V6OHz 30 Plotoas
‘ 25A ? A=
! ___AC220V60Hz 3¢ I " Pilotair
‘ 25A | r=vI7 -
i___“____,__,_ ] J Purge air %
%
feE1=wh :
PIPING UNIT
DLG—22—800& BV iEE/ N —F DLG-22-800 reheating burner
=yt (2900Wx2100HX1000D) Example of unit dimensions : (2900W x2100H x 1000D)
;\’_y

POMFIRGN ST J-Yrrb—
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AL-SREG &1 +—m)v#izsE

AIVYARIF (AL—SREG) Id, EICTILIFAHIMI BT BRI F—JFHHDIV
YRREFFE T WY RIFERICHAESN S ELIL T 12/N—F (SREG)
AT LDOIRBE VY RIFAREDORIER, —IVE@RIE T2 &L KIBEET
X —EHBZEN TEET,

BTV RN—F R KB DEESN TV 1 RN —F DE R IFEDIE
BEE1 BTITVWET, CODEIEESREEDIHBEANR—INIEE IICO /TR
LY IEBZEOLABICHIRTRZEN TEET,

=) This melting pot holding furnace (AL-SREG) is a crucible holding furnace
= only for hot charge mainly in aluminum die casting. This furnace can
achieve significant energy savings by adopting a highly efficient self-
regenerative burner system which has been developed exclusively for the
crucible furnace, insulating crucible furnace body and strengthening the
seal.One self-regenerative burner performs the function of accumulated
combustion of a regeneration burner which conventionally required two
units. For this reason, installation space including space for peripheral
equipment is very compact and construction costs etc., can also be
significantly reduced.
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FEATURES

1. BEM=E

OVYRIFERICBEINA LTI RN —F#I1%H
THIELICE  KIBEBEIFRIX—EER

O RZRILEEN FIRE T RBLKIEICH L

2. EXRIEDE

OEEEE) BENEEFIFHT. EATORIFEHAIEE

QIR AT LOHERBYC LI BEAXBEEET
S BREEREBOEERBEINE

ON—FEZEBBREAR T ENOX ERIGEESLE
E34:%)

3. 8®8.JV/\Uk

OFFIEEZIv I T 7M1 IN—THEL > —ILEEIEL
1o EE QNI EIRF B

ON—FICEBEPERP —MMEShTHY) BEEE7O—
LTIV

4. EREBS

ORI MRIET ICEBILYRESORBZEMED /-
O BEDRIT BRI EELIF

O BFION—OFFHIEDIEA L. VY RIFERAD
IN—FKRDP BTSN BDCEES TH E—

OREE. ARALEDIFEHIFICIHFPREED LB EIC
&4 BB RE OB HE

5. Z&5REt

OV ROBEERFICH ARMERE IS L) ERERLE
B ZN—F%(EIE

OLIMFN R IBHEEBIC L) N—F R GEE R 2 EER

OHHRHFDCOBREMRFERIEE (F T a>)

B. SVZITAXITF IR

QYRS EEY S ILYROO—HILE—
REBALEL. VYR EGEIER

7. ARATAE

QT IN—FERALEE IRIIX—ELYRIF T,
ZhETICEVEMIEEER

AL-SREGEIRILF—EBLYRIRIFF AL-SREG ENERGY SAVING TYPE MELTING POT HOLDING FURNACE

1. Ultrahigh efficiency

@significant energy savings have been realized by employing the
self-regenerative burner developed only for crucible furnace.

®Low excess air ratio is allowed and fuel efficiency is also
significantly improved.

2. Improvement of working environment

@®Furnace can be also operated in an unmanned manner by
automatic start and automatic temperature control.

@Exhaust gas temperature is lowered by exhaust heat recovery of
the regenerative system and working environment is improved at
the time of indoor exhaust.

@The burner has realized low NOx and low combustion noise by
two-stage combustion system.

3. Light weight, compact

@®The furnace body is thermally insulated with ceramic fiber, and
has strengthened seals, and is a light weight and compact
energy saving furnace.

@®The four-way selector valve is integrated into the burner, and the
piping flow is simple.

4. High quality molten metal

®Segregation of molten metal and occurrence of oxidized
materials are suppressed due to indirect heating on the bottom
of crucible by sealed combustion chamber.

@Temperature is uniformly distributed because time-proportional
ON-OFF control is employed and burner flame only for the
crucible is switched and formed.

@®Oxidization of molten metal surface is inhibited by covering with
a heat retention lid when holding during nighttime or on holidays.

5. Safety design

@®An alarm is issued by a detection circuit and the burner is
simultaneously stopped when the crucible is broken.

@Burner combustion is monitored for safety by the ultraviolet ray
flame detection device.

@CO concentration in exhaust gas can be detected (option)

6. Running maintenance

@Crucible is not directly flamed, local heating on crucible is
prevented, and life of crucible is extended.

7. Low cost

@Unprecedented low cost has been realized by energy saving
crucible employing a regenerative burner.

PROMRIRGN ST
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Switching combustion

FURNACE BODY MOUNTING, BURNER STRUCTURE

FR
Main flame

mAER

Four-way selector valve

AIT
Main air

AHR
Main gas

e

SELI7

HBIR R (RE) —

Compression
air

Assist flame
(flame holding)

iy

HhBNA 2
Assist gas

FHEAF (1774-b+N2hh) #WENTT

Heat reservoir R Assist air

(Ceramic foam + honeycomb) Exhaust

I LY N LEE (SHER)
MELTING POT LIFE COMPARISON (APPEARANCE)
(B ﬁ%ﬁ@?)bi;gﬁﬁﬁé}%d_ﬁ
Iron pot aluminum fusion holding furnace

Furnace model

(250kg/ch)

IN—F B
Burner model

T7MFIN—7F
Burner with fan

I TUTTRIN—F
Self regenerative burner

IN—FEfHIE

Burner mounting position

FARIOVIE (§VEYvIb)
Furnace body eccentric position (tangential)

IPATRRATE

Furnace body middle position

Fuel

Kerosene

I

#AR (13A) City gas (13A)

MBS Operating time

350 BFRE 350 hours

550 BFRE 550 hours

VY INIRERSER

Melting pot
bottom
appearance

PR EMASHT

AL-SREGE I R)LF—BI)LYRIRFFF

AL-SREG ENERGY SAVING TYPE MELTING POT HOLDING FURNACE
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EEEJ0—
PIPING FLOW

10A

Pilot Air

Pilot Gas

__l__ Main Gas
T®
O,
N,

&% Product No. &%  Product name
1 Zr—F+ Strainer
2 Y—-3IHILFH Thermical valve
3 FroXH Check valve
4 HREHZAvF (EBR-TER) Gas pressure switch (upper limit, lower limit)
5 A AEFERET Gas pressure indicator
6 R=Ivsv7 Ball valve
7 B Solenoid valve
8 A HAF T4 X Main gas orifice
9 A H RAERS Main gas solenoid valve
10 A HRR=IVINIVT Main gas ball valve
11 A HAZ—=RIVINIVT Main gas needle valve
12 INAOYRHRAV T4 X Pilot gas orifice
13 INAOyMH R EREF Pilot gas solenoid valve
14 INMOYMHRZ—=RILINILT Pilot gas needle valve
15 a7 Blower
16 ITENRAYF Air pressure switch
17 I7EERET Air pressure indicator
18 AITA)T4RX Main air orifice
19 A ITINETZAINIVT Main air butterfly valve
20 INAOyNITHINF Pilot air governor
21 TIVTIT 1 RIN—F Self-regenerative burner
22 FIRITINGTZAINIT Diluted air butterfly valve
23 RT7 Exhaust fan
24 Tyt Compressor
25 SEI7L¥iL—& Compression air regulator
26 YERHASEIT7ERS Air solenoid valve for selector valve
27 F_UN P4 Ignition transformer
28 LRIMRHEE Ultraviolet ray photocell
29 &R REE N Molten metal temperature measuring thermocouple
30 YRR B TE FR#E T Furnace temperature measuring thermocouple
31 HEUBERITE B EX Exhaust temperature measuring thermocouple

AL-SREGEIRILF—BYLYRIREFF AL-SREG ENERGY SAVING TYPE MELTING POT HOLDING FURNACE
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KSO/KSG=o—5u—+1v1n—7

KSO/KSG ROTARY KILN BURNER

KRDBENEEREEICENN—FTORRRIER
922 EICFNBERHTEEADIEN TEET,
N—F RE BERSG T2RERLEEZD /NN
FEDIZYRRALTTY,

This burner features excellent ignition and stability
of the flame. The temperature profile can be
changed by adjusting the flame length.

The burner, mounting stand, control equipment and
safety control panel are designed into a compact
unit.

<#E FH B B> RREHAX.TONCHI COGHREFEZEAX T M. Bk, Bl BEHMERES I
< B 2> 116kW~23,260kW
<BEESEE> ®iE~500T

<Applicable fuel> Various gases including natural gas, propane gas, and COG gas,
various oils including kerosene, light oil, heavy oil, and reclaimed oil
<Fuel capacity> 116kW~23,260kW

<Fuel air temperature> Normal temperature~500°C

Z 8
N 5
fib @
x 8
o
jI_ 2
'/, A3 =
SERK o
REFERENCE FORM
Center air (32A) LNG
L C B . A 2000
24 n-¢25 |
T Main air duct _|
- r \
ANk |
- 8 2 Main air
o | - Butterfly valve for primary air
+—L1 oM Butterfly valve
i Bh 3 for secondary air Blade for primary air
416
L T o _ Blade for secondary air / [a]
' 4 ' ] T /
(o] iy P ol w
o2 bl Ol &
®OINI2 ] a L
[V S
SG-20 Sight hole
~100 C /
Secondary air body Burner tile

Center air pipe & nozzle Primary air body

Gas pipe & nozzle

MEFMISREBAERICHSEVWEDE T,
Note) Contact us for more details.

AR RSB KSO/KSGEO—%U—+/L/{—F KSOKSG ROTARY KILN BURNER 100
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SB IMMERSION (IMMERSION TUBE) HEATING DEVICE

BIARICRBEINZAY—Ua>F2—TATRHER
BEg B ElCkl) BROFE, RIFRICHE. KEER
ERELEDME ARRIERATIEETT,
COEBRAY—I3>F1—T ORERHICEDfHIS5h
B1Y =3 N—F & MREEH ADHFH IR ICEI 15
NBIHTEDOBEEINTVET,

This is a device that is used for heating and heat
retaining of various liquid baths, liquid reaction
bath, low-temperature molten metal bath and
others by combusting fuel in an immersion tube
immersed in liquid. This device consists of an
immersion burner mounted at the combustion end
part of an immersion tube and an eductor mounted
at the discharge end part of combustion gas.

¥ R AY—YavFa—7J
FEATURES IMMERSION TUBE
O\ &L F 1~ TR TERIIBN AT 5EICREENT B, O 1~ T OIS AR, IGEHES TR, RO
1 EHBS T ONET 0T, REFARE A EONET, BEEERDIA WEHE DXL ZBEZOMHO
O/ L REEMT. ASHMAEENERBLET DT BHERE HABELEDSRALEODERELET

BEEHTEET. OF 21— TOMREHNEETL I SRENEEBDIA.
O(7—YaF 21— TRDBAN BIHRENET DT HATIE LN IR 2INA SN AN AR EPSBUITIIRE

N
A REEOLEFECROLTHEATEET, HELET.
o
g @1t is designed so that combustion is completely finished and @As for the material of the tube, in consideration of
= heating is uniformed in the small tube. Therefore, good bath temperature, combustion exhaust gas
% temperature distribution can be obtained. temperature, kinds of liquid etc., the appropriate

material is selected from an ordinary steel tube,
stainless steel tube and other special steel tubes,
etc.

®As enormous heating capability is fulfiled on a small
mounting area, space and mounting costs can be reduced.

@As ventilation in the immersion tube is always secured, there

is no danger of backfire and explosion and it can be used ®As for the shape of the tube, in consideration of

thermal efficiency and eductor capability, the

safely. appropriate shape is selected from single-pass, 2-
pass, 3-pass, 4-pass, etc.
I50%
EDUCTOR

OIZVADEENIS BEHEHXBE. F1—T RS NN RBLUONABICE-TEELET,
O F 21— TADEHEIMH2.5kPall T DI E 6kPat2 ENZERE N CRENERELET,
@ The capability of the eductor is selected by combustion exhaust gas temperature, tube length and shape and number of

bends.
@If the pressure resistance in a tube is 2.5kPa or less, the ability of the eductor is fulfilled by air pressure of approximately
6kPa.
T4y E ERFai—TJR ZERMHEES (kPa) BAZSE (m/min)” ERIERER
Eductor model Connection tube diameter| Air feed pressure (kPa) Maximum air capacity Air connection pipe diameter

EDR- 80 80A 6 0.7 RC1
EDR-100 100A 6 1.5 RC1Y2
EDR-125 125A 6 3.4 RC2'2

F) 1. BREBRF 1T RAOENERN BREFHXREICSRESNET,
2. XOEHBR FEREOREBERLET,
Note) 1. Air capacity is decided by pressure resistance and combustion exhaust gas temperature in a tube.
2. The item with an asterisk is flow rate in a standard state.
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IMMERSION BURNER
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O RFEEA(<— 32 /N—F  Gas firing immersion burner

IN—F T RAREEE (kW) Fa1—TR& HAEER SE INAAYRN—F
Burner model Maximum rising rate | Tube diameter | Gas connection pipe diameter Mixer Pilot burner
SBG- 80B 46.5 80A RC 34 VM-40 NPC-3
SBG-100B 81.4 100A RC 34 VM-50 NPC-3
SBG-125B 128 125A RC1 VM-65 NPC-3
SBG-150B 175 150A RC1 VM-65 NPC-3

&) 1.3—IXIFHXd1kPa. #H R (13A) IR E BIMA X RAH X2kPa., filifi Xha3.5kPad[E /1 THHEL T8y,

2. A=Y XIFHZAD A Oy bN—F BRI IENP-3R LAV E T,

Note) 1. Supply coke oven gas at a pressure of 1kPa, town gas (13A), mixing oil gas and natural gas at a pressure of 2kPa and oil gas at the pressure of 3.5kPa.

2. Pilot burner model of coke oven gas is Model NP-3.

OmREE1~v—a>/N—7+ Qi firing immersion burner

IN—F B BRABREE (4/h) Fa1—TF& #EE® Connection pipe diameter IS Oy RN—F
Burner model Maximum firing rate | Tube diameter B Qil | EBZ5 Atomization air|  Pilot burner
SBO-100B 6 100A RC '8 RC V4 RTP-3
SBO-125B 10 125A RC '8 RC 4 RTP-3
SBO-150B 14 150A RC '3 RC V4 RTP-3

&) BRRHIAT R/ F B mEEAL . 200kPadE A THARL TZEW, $/-E B2 53 100kPaDE A THHRL T2,
Note) Use kerosene or light oil as fuel and supply it at a pressure of 200kPa. And use atomization air at a pressure of 100kPa.

N OyNIN\—F
PILOT BURNER

INABYMN=F EEFIREHC RN SN B E (R T TR EEZ Ik
LETDTC. 1712 T —FICEBFEHIANARD SLFHINET /N
— D RANUISKWMEBICHBIHBER. N —FHP ZVIEE S NTHK
ERBICITIGELER. RIN—0T 3T SN REFIALZBE A
KAEREFALTLZZ,

As a pilot burner is ignited at the start of work and continues
combustion until the work is finished, manual ignition method with
lighting torch is frequently used. If the burner is in a position where
it is hard to ignite, if the number of burners is large and if ignition
and extinguishment are frequently conducted, etc., adopt an
automatic ignition method using a spark plug and ignition
transformer.

I &R

BATH TEMPERATURE CONTROL

TAB IR LIS 1> 13 —F DON-OF Ffn L TRIFSNET
(#IBIHIELT)

OLIEBENKEEL) TH - 156
DI 7424Z=TH B

QEBZERF (A% EDI5E)
Ok BEF !

DIRICHRIRE. TEEHEN TEET,

OFIEBENKEMEL ) Er - 156
Ok R Ed

QEBRZERH B ChitEnizsE)
QI 2ET[RH

ON-OFF control of main burner is mainly used for temperature
control of liquid bath.
(As an example of control)

@If liquid bath temperature is the set value or less
(DEductor air valve: open
(@Atomization air valve: open (in the case of oil firing)
(®Combustion valve: open
The valves open in the order above for safe operation.
@|f liquid bath temperature is over the set value
(DCombustion valve: close
(@Atomization air valve: close (in the case of oil firing)
(®Eductor air valve: close

POMFIRGN ST

:};\Iﬂw

Eductor

\ 1X—ya>Fa—7
Immersion tube

\\\Lﬁzﬁfv—yaym—f

Gas firing immersion burner

(CREDRRIILIT DM BRI /ZENY)

< For inquiries, inform us of the following conditions >

. BRI OTEEE

mieg

- Fa-TRR(ER, RS ED)
. DR & FIRRFRE

. RIEDRIR-~TiE
CRDEBIRHE LB FE

- Fa—TICH T BHEFIEIR

. A g5

. Type of fuel

. Firing rate

. Tube shape (diameter, length and bending)

. Heating temperature and heatup time

. Shape and dimensions of liquid bath

. Name, specific gravity, specific heat and capacity
of liquid

. Restrictions for tube

8. Delivery range

CUBRWON= ONOOTAWN =

~

SBEI/Y—Ya v (BE)MEEE SB IMMERSION (MMERSION TUBE) HEATING DEVICE
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TH T B nss=e—sis1 85 —K 707 (essis)

RRD2BERICEDI1EXDERE -SHEDEZ—KRTOTTY,
REZE{EICE B&?ﬂiﬁrd)""@m‘d ﬁ(%kﬁﬁﬁc BB T R IEDE
BRI T7—h—72 I7 2NV F2RIZOM—ER B ICHEK
C{ERTEET,

This turbo blower offers low noise and high performance with a
single-stage design, replacing the traditional two-stage configuration.
The delivery pressure is little affected by changes in the air flow rate,
making the blower ideally suited for combustion applications.

The blower can also be applied for liquid maxing / cooling units, air
curtains, air conveyors, cupolas and other general applications.

BIFBECSHA
DESIGNATION
1HTB - [5P] - [60] - !j @
| |
Bk Bk ERE Bk =Pl EE=) BE
Symbol H4 X - BXK Symbol Frequency Symbol |Delivery direction Symbol Voltage
HE =E Size / Model 50 50Hz 1 EE LA 200 200V
Medium pressure | High pressure 60 60Hz Vertically upward 220 220V
3 - 3. 5. 7, 2 J:*E‘BZKSF 400 400V
5 5P 10. 15, 20 Top horizontal 440 440V
7 7P nevFAX 3 TEBKFE
10 10P 3,57 Bottom horizontal
15 15P 10, 15, 20
20 20P 6 Size
R
STANDARD SPECIFICATIONS
= = =
A& R Stﬁi}ftv,a_i:nd _RE Mig{frrfrjfnig;}ﬂiing -2 =) it &
Model Frequency pressure Air fraow.rate T Motor Noise Delivery port | Weight
[Hz] [kPal [m*/min] [m*/min] [kW] [dB(A)] [A] [kg]
3-50 50 6.5 10 1.3 25 68 100A 180
3-60 60 6.5 10 1.3 ) 68 100A 180
5-50 50 7.0 18 2.0 70 125A 200
5P-50 50 9.4 11 2.0 3.7 69 100A 220
5-60 60 7.0 18 2.0 ' 70 125A 200
5P-60 60 9.4 11 2.0 69 100A 220
7-50 50 7.0 27 2.7 72 150A 260
7P-50 50 9.5 18 2.7 55 72 125A 270
7-60 60 7.0 27 2.7 ' 72 150A 260
7P-60 60 9.5 18 2.7 72 125A 270
1HTB 10-50 50 7.0 37 3.2 73 200A 290
10P-50 50 10.0 26 3.2 75 73 150A 280
10-60 60 7.0 37 3.2 ' 73 200A 290
10P-60 60 10.0 26 3.2 73 150A 280
15-50 50 7.0 55 4.5 77 250A 440
15P-50 50 9.6 39 4.5 11.0 75 200A 420
15-60 60 7.0 55 4.5 ' 77 250A 440
15P-60 60 9.6 39 4.5 75 200A 420
20-50 50 6.8 73 7.0 80 300A 500
20P-50 50 9.5 515 7.0 15.0 78 250A 480
20-60 60 6.8 73 7.0 ’ 80 300A 500
20P-60 60 9.8 515 7.0 78 250A 480

&) 1. AR CFEREISIREWARRE CRE20°C. #3tE/101kPa. 1B3/EE65%) (CH 17 212 R L% T,
2. SRR E— 213.200V/220V R £ 400V/440VEDO VT DBRICHE ) £ 7,
3. ERR/NARBUT TOEEZIE. E—2DASHFRESIZEI L. E—2BBOFRRE AL B8 IF T2,
Note) 1. The air flow rate and static wind pressure values are measured at the standard suction conditions (temperature 20°C, absolute pressure 760mmHg,
relative humidity 65%).
2. High-efficiency motors can be either 200V/220V-class or 400V/440V-class.
3. Operation below the minimum allowable airflow may cause inadequate cooling of the motor, which can result in motor failure. Do not operate under
these conditions.

103 HTBESHHE—#EH1EXY—KIOT 1HTB TURBO BLOWER ORISRt



ChugaiRo

HHAE (Fseo 3@Ersh )
DELIVERY DIRECTION (The three directions shown below are available.)

EE=2 5 E 1
Symbol |Delivery direction
1 FEE A 2
Vertically upward /‘\ HOARE (E—2AN—fAr>5RT)
> FERAKE Qutlet direction (viewed from the motor cover side)
Top horizontal
Bottom horizontal I
BiE - &
CONSTRUCTION / INSTALLATION
A M 25GAP
DES]
Hanging bracket J
|
®\ i DES:!
Hanging bracket
45 /515
Directio of rotation,
UES- T

Hanging bracket

AfBEE#l Detail A Inlet f HO
TEA—FINEIH ) - an [l Pﬁl
Example of anchor bolt installation A LT o
FARELZINAT w
Distance pipe
4018 L7 QEEIR/YK) ] 75§45/ )
1 10(V\bratiomsolat\onpad) &,‘h 2 ’ ‘ 75 (Vibration isolation pad) E
po (o[ L R | T
Approx.C B F 2 g
#IG Approx.G H
mE g m%E o & ma
Product No. Product name Product No. Product name Product No. Product name
] T—7 s | BEAS— o |EEHTA
Casing Noise reduction cover Fixed terminal block
5 7> 5 CeSERRE N N~ o0 | 2o
Fan Rotation direction inspection window cover Damper
3 I RAy R 7 IT7714% 1 Z1) —TH#F
End head Air filter Sleeve joint
4 T—% 8 TRy 7R 12 B/ Xy K (75 x [Q])
Motor Pull box Vibration isolation pad (75 x [Q])
HE
Model A B C D E F G H J K L M N P Q
3-50/60 495 | 532 | 107 | 100A | 1675 | 694 | 716 | 714 | 550 | 944 | 530 | 972 | 432 | 654 | 75
5-50/60 537 | 579 | 107 | 125A | 189 | 708 | 763 | 728 | 580 | 965 | 545 | 1012 | 479 | 668 | 75
5P-50/60 532 | 568 | 115 | 100A | 170.5| 708 | 760 | 728 | 580 | 1064 | 590 | 1062 | 468 | 668 | 75
7-50/60 604 | 653 | 107 | 150A | 318 | 778 | 862 | 798 | 605 | 1106 | 677 | 1052 | 553 | 738 | 150
7P-50/60 593 | 632 | 115 |125A| 239 | 778 | 849 | 798 | 615 | 1135 | 655 | 1107 | 532 | 738 | 150
1HTB 10-50/60 683 | 741 107 |200A | 407 | 778 | 950 | 798 | 650 | 1218 | 777 | 1117 | 641 738 | 150
10P-50/60 597 | 639 | 115 |150A | 256 | 778 | 856 | 798 | 645 | 1166 | 677 | 1152 | 539 | 738 | 150
15-50/60 845 | 917 | 107 | 250A | 443 | 915 | 1126 | 935 | 720 | 1289 | 830 | 1217 | 817 | 875 | 150
15P-50/60 740 | 787 | 115 |200A | 303 | 915 | 1004 | 935 | 705 | 1231 | 730 | 1232 | 687 | 875 | 150
20-50/60 981 | 1069 | 107 | 300A | 5275 | 915 | 1278 | 935 | 775 | 1412 | 935 | 1302 | 969 | 875 | 200
20P-50/60 827 | 881 | 115 |250A | 383 | 915 | 1098 | 935 | 785 | 1349 | 830 | 1342 | 781 | 875 | 200

E) EREHAEPS(FEBAF) DBEERLET,
Note) The figures shown above apply when the delivery direction is No. 3 (delivery from the lower section in the horizontal direction).

1

I‘Eﬁulﬁlﬁ

PERFORMANCE CURVES
© 12 © 12
o o
= =
g 10 9':: 10 Fﬁ\.\
2 2 5P| 7P| foP| | 15P 0P
L g 2 g
5 8 pe— -

—
5 s3] 8l 7| 10 5] | 50] g .
»n »
H H
& &
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
& Air flow rate (m3/min) & Airflow rate (m3/min)

E) BHRBEIERICAhER A,
Note) The area indicated by the dashed line cannot be used.
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APR zmEL+110—5

APR AIR PRESSURE REGULATOR

APRBRAEL ¥ 1L —RE=Z2—<Fy 71ROy 7EE Tlakd %/
BREEDE—2TIARNIIVTREMEECHHR THHEL A,
WEIEREDRERSET 7 F 12T —2DEFBREEL THRELEENZ{T.
B RAEERL ¥ 2L —2TT,

PREBEEIE DS E BB DIERICLIEERMOTILRIFEDTEH H
STH N—FEEE—TEIRETEIEN TEZT, ZDIEIPLLREDE
NAEATBZEN TEET,

The APR air pressure regulator is neither neumatic nor hydraulic
actuated, and not an electrically motorized valve nor a simple self-
control valve.This is a self-fluid actuated regulator reliably actuated
using low pressure air of fluid controlled as a source of actuation.The
combustion control can keep the burner differential pressure
constant, even if there is a change in piping resistance of any
variation in the furnace due to an increase or decrease in the firing
rate. Furthermore, this can be broadly used for control of gas.

¥ &
DIMENSION
FEO—7 1 IER g B DRI
R ATR Furnace pressure ,?\ Set pressure adjustment bolt
Air for drive loading pressure s
(Rc1/4) (Cupe8) 2
. A= I
BEEN i
Sxetmpjr:essure 3 BT Plotrelay
(Cup¢8) TIF1I—43
3 e %% Actuator
<
INETZAINIVT
Q 2} Butterfly valve
[a}
< ISy ¥ -
i\
| |
1611 LE N\ Fa-G 62 A BW_J
F pieces
UM% CviE F{& B2 Mass
" E%E Model |Nominal diameter| Cv level A B C D E F pieces ¢G kg
% APR-100C 100A 202 110 90 165 200 16 8 19 27
§ APR-150C 150A 486 145 120 230 265 18 8 19 35
§ APR-200C 200A 910 170 145 280 320 20 8 23 42
APR-250C 250A 1470 205 185 345 385 22 12 23 56
APR-250C(H)  250A 1470 205 185 345 385 22 12 23 56

E) BRIFISSKTTLT RV Fub 1Ny x 25T EE%RLET.  Note) The mass indicates a total including JIS5K flange, bolts, nuts, and packing.

SPECIFICATIONS
RN mresEh BaeaEn EINEBE o g | FBES ) pwx | BESR | ZREE | mmas
2L Set air Drive air Pressure Valve H B B Valve model (77=2) | (I ) Ambient
Primary side(inlet) control : Actuation air Connection | Air temperature
air pressure | Pressure PRI accuracy | actuation |consumption method(Flange) | (fluid controlled) | teMperature
N T = o . .
- - - EEES R o Hi.j( NETSA | gran=8 | & B 4=
0~10.7 3~9.8 4~10.7 everse Maximum S .
P P P Set pressure| operation 0.1me/min INIVT Wafer type Normal Maximum
a a a +2.5% | (valve opens | Butterfly valve|  JIS 5K | temperature 70°C
when air (normal)
pressure rises)
). BRERTUENERAK.BKPaE T, —RIAIEAIZ10.7kPall T TZfEMHC  Note) 1. Use at the set air pressure up to 9.8kPa, and at the primary pressure of
7280, 10.7kPa or lower.
2. KEHSUVEEREHNOBRIFIDFIRETT . 7V F2I—2DEAV 2. This can be mounted on horizontal and vertical piping. The diaphragm

77 LREEAR THIFEILEY,

3.APR—250B (H) D154 . BR&IZ K IEHid6kPall L LETY,

4 ENHEHEE 12— 47301 (RACVIEICHL) DIZEETRLET,

105

APREIEIELF1L—% APR AR PRESSURE REGULATOR

in the actuatior can be actuated even in a horizontal direction.

3. APR-250B(H) requires the drive air pressure of 6kPa or more

4. The pressure control accuracy listed above is a value at the turn-down
30:1 (relative to maximum Cv level).

PROMRIRGN ST
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H-PRT OIL PRESSURE REGULATOR

ChugaiRo

ZRUBEDEIICHISL CHIENZBERICRET 5/mEBBRHER T,
EIRHP5400CETCHETUREIHICLET .

Automatically adjusts the hydraulic pressure according to the combustion air

temperature : 20~400°C, keeping the excess air ratio constant.

"o AOESD HOFEHD ZRBESHE FrESURS w8
Fuel Inlet pressure |Outlet pressure| Air temp. |Capillary length Qil capacity
KT8 Bh- 5 H—PRT—10%: 0.5~804/h
Kerosene, diesel 200~300kPa| 30~70kPa | 20~400C 2m
oil and heavy oil H—PRT—15%:10~250£/h

RFBV.BV.FBVE/\5 TS )\)LD
RFBV-BV-FBV BUTTERFLY VALVE

RFBV#!

FBVE

PREEAND DI BB ENRE R T - FEhiE
EFEREIFH T o
This is a manual control valve provided
with a dial plate, to be fitted to air piping.

B
Model

RFBV-[]

EER
Pipe connection dia.

40A

50A

65A

80A 100A

125A

150A 200A

mE~TE
Face-to-face dimension

100

100

100

110 130

150

160 180

=
Connecting method

75223 Flange

R (£ R E

Max. operating temp.

500°C

W
Model

BV-[1]

FBV-L]

H-FBV-[]

BEEE
Pipe connection dia.

40A | 50A

65A | 80A

100A

125A

150A | 40A | 50A

65A

80A

100A | 125A | 150A

CV{& (FAE70%NDiZE)
CV value at
70% opening

40 60

140 | 220

300

460

800 | 40 60

140

220

300 | 460 | 800

EfEI~T A

Face-to-face dimension

90 100

95 | 110

130

150

160 | 80 80

95

110

130 | 150 | 160

B
Connecting method

BLIAH
Screwing

75223 Flange

7723 Flange

ReEREE
Max. operating temp.

80°C

500°C

BVC.FBvVCE!IO~,O—)LINILD
BVC:-FBVC CONTROL VALVE

INET ANV ICRELN—%E) D3 =0 bO—IL/ VT T 77 F 1 —2 (A hA—ILE
—%) LA EEBETEEMREIED FRIBETT,
HA%IIBY, FBVEIEEHRE T RELN—ICE I N1 M BLET,

This is a control valve made by providing a butterfly valve with an extended shaft

lever.

It can be automatically operated in combination with an actuator (control motor).
The specifications are the same as those of BV -FBV butterfly valves. The extended

(7]
[0]
=
o
7]
7]
0]
Q
[*]
<

BVCH#

FBVCH! shaft lever is fitted with a universal joint.

H-PRTESHERERE H-PRT OIL PRESSURE REGULATOR  RFBV.BV.FBVEY/\5754/\LTJ RFBV-BV-FBV BUTTERFLY VALVE  BVC.FBVCEIrO—)L/\LF BVC-FBVC CONTROL VALVE
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TOPE! A A )Lk T
TOP OIL PUMP

FEIAREIREE LT B BEIRICI > TR SN cm T DORERER DR T
TN S MRETHMIVIRIGICRE TY,
This is an internal gear pump having a tooth profile formed by an envelope

based on the trochoidal curve. As a compact and high-performance pump, it
is best suited for oil firing.

S ItHE [.( ) R AT /) PN G AfBIER
o -4 e P . & & ERVE
:'\7 del Motor presstjre igures n ( ) are for kerosene Dia. of pipe Min. dia.
el kW kPa BARE BAEHBEICBIEZEE connection to qf suction
Max. capacity | Capacity at Max. press. pump body side piping
TOP-204CRE-1 0.2 700 400 370( 320) 15A 15A
TOP-204CRE-2 0.4 1200 400 360( 285) 15A 15A
TOP-204CRE-3 0.75 2500 400 290 15A 15A
TOP-208CRE-1 0.4 800 800 740( 640) 15A 20A
TOP-208CRE-2 0.75 1200 800 655( 600) 15A 20A
TOP-208CRE-3 1.5 2500 800 615 15A 20A
TOP-212CRE-1 0.4 400 1200 1140(1020) 20A 25A
TOP-212CRE-2 0.75 1200 1200 1080( 960) 20A 25A
TOP-212CRE-3 1.5 2500 1200 1020 20A 25A
TOP-216CRE-1 0.75 600 1600 1500(1300) 20A 32A
TOP-216CRE-2 1.5 1200 1600 1400(1200) 20A 32A
TOP-320CRC-1 1.5 1000 2650 2400(2000) 32A 40A
TOP-320CRC-2 2.2 1600 2650 2250 32A 40A
TOP-320CRC-3 3.7 2500 2650 2050 32A 40A
TOP-330CRC-1 1.5 600 4000 3800(3050) 32A 50A
TOP-330CRC-2 22 1100 4000 3600(2800) 32A 50A
TOP-330CRC-3 3.7 2000 4000 3450 32A 50A
TOP-330CRC-4 5.5 2800 4000 3250 32A 50A
i) 1. AEH+30kPa~0kPa
2.2@L;ISEH*ﬁfESOmmWs’&Ei%tbfcbﬂ)’(*To (2128=H30°C)
3. BRII60HzDHZEERLET . 50HZDHZEIIRIEXT/1.28%80)F T,
4. BEMEDIRAE Li‘%@#&iﬁﬁﬁ%ﬁ*‘%?@%
5. X ERIERIFBRICE>THEIET DT, GRS,
(AR ] BEWE, BFREE. oy TULT  Hy TV T HIN— T h—FILk
Notes) 1. Suction resistance : 30kPa or less.
° 2. The figures in the above table are based on the oil viscosity of 50mm2/sec. (class 2 heavy oil 30°C)
2 3. The capacity indicated in the table is a figure at 60Hz. In case of 50Hz the capacity is the indicated figure multiplied by 1/1.2.
2 4. A totally enclosed fan cooled motor (4P) will be used as the standard motor.
8 5. If you require a safety valve which is an option, please order it separately.
§ [Standard accessories] motor, common bed, coupling, coupling cover and anchor bolts.
RVEYL, FRVELA 1 JLUU—T I\ LT
RV:FRV OIL RELIEF VALVE
FANRLTDEEGENFKER—7/NVT T,
This is a relief valve for setting the operating pressure of an oil pump.
%
Model RV-20 RV-25 RV-40 FRV-40 FRV-50
EER
Pipe connection dia. PT20A PT25A PT40A GP40A GP50A
0 Conne?ting;‘%ethod 1BUA#K Screwing 77293 Flange

A1 . EEERES1500kPa
22T TICMEEREBERP HIET,

RV#Y S e
(& B E £ 71=100~300kPa. & E % E £ 77=300~1500kPa)

FRVE!

Notes) 1. Maximum operating pressure : 1,500kPa.
2. Springs for high pressure as well as low pressure are available.
(Iow pressure setting : 100-300kPa
high pressure setting : 300-1,500kPa

TOPE! ALK~  TOP OIL PUMP RVEY, FRVEA A )LUU—TJCLT  RV-FRV OIL RELIEF VALVE SMPTEatt
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WFEIA (LA —F

WF OIL STRAINER
PEXDEZ M5 EIETT,
This is a changeover duplex strainer.
B % _ _ _
Model WF-20 WF-25 WF-40
EER
Pipe connection dia. 25A 25A 40A
AEE
Filtering capacity 0/h 400 1200 2000
). ReFEREE110C Notes) 1. Maximum operating temperature : 110°C.
2. ;e fEAEF:100kPa 2. Maximum operating pressure : 100kPa
3.51B#8:404 v 1 3. Screen : 40 mesh
[BEMER] 67729, T h—FILh LiN— [Standard accessories] companion flange and anchor bolts

FAIAVINDVREYE
OIL COMPOUND SET

FAWRT AAIWAN—F A I e—2 FEBET. EHET. V=T NIV T i EDBA MR
ELBERR EICAZ UM ELADD T MMFEDR D (FERREOEREIFbEL), 5%
BANR=ZD N FRFRBRORSICITAET,

Oil feed equipment such as the oil pump, oil strainer, oil heater, oil flowmeter, pressure
gauge and relief valves are assembled, mounted and piped on a common bed.

This set reduces field work labor and time, requires only small installation space and is
easy to inspect and maintain.

TS — -
El % Model 1)2—>7= Return system @ Di?r;_higiw]iddtlr:nen%)gzeight
NRCU /S B (AT ) 850 950 900

Non-return (for kerosene)
Rou | XIeVE—en-FUs—SB(EEA) | g 1100 800
Main return-burner return (for heavy oil)

RHBIERX A1 ILe—%

RH ELECTRIC OIL HEATER

ERXDEETIHE—42T BN/ BREDBEIFEALET, £ ZRXe—2H T8
WET,

This is a heater for oil piping and used for a relatively small capacity. In addition, steam
heated oil heaters are available.

(7]
[0]
=
o
7]
7]
0]
Q
[*]
<

u
%Iodﬁ RH-0.5CRH-1.0CRH-1.5C| RH-2C | RH-3C | RH-4C | RH-5C | RH-6C | RH-7C | RH-8C | RH-9C |RH-10C|RH-11C|RH-12C
MEE & 13 26 39 52 78 104 130 156 182 | 208 | 234 | 260 | 286 | 312
Heating capacity £/h
BEER
Pipe connection dia. 20A 25A 32A
]
%odﬁ RH-13C|RH-14C|RH-15C|RH-16C|RH-17C|RH-18C|RH-19C|RH-20C|RH-21C|RH-22C|RH-23C|RH-24C|RH-25C
.;A;. =
IR 338 | 364 | 390 | 416 | 442 | 468 | 494 | 520 | 546 | 572 | 598 | 624 | 650
Heating capacny 2/h
EER
Pipe connection dia. 32A 45A
) 1. &= {ERE7:1000kPa Notes) 1.Maximum operating pressure : 1,000kPa.
2. FEEDINE#AEI3EEHE60° CHIBLISIGEDEEEZRUET, 2.The heating capacity shown in the above table is a figure when heating
B2EEHDGE . AT EI320%EIMLET, class 3 heavy oil by 60°C.
4 Eﬁgiti*uﬁm"‘iﬁ’(in’bfb ET, (BEAIKW) 3. The heating capacity will increase by 20% when heating class 2 heavy oil.
[1ZxMtER] BENRERER RES. BRREA . FE. 4.The electric capacity is indicated in each model number.
EHiBARAZS (RH—0.5~3CICIdfHEBLE L A) [ Standard accessories] automatic temperature controller, thermometer, air vent

valve, stand and electromugnetic switch (Models RH-0.5
through-3C are not provided with electromagnetic switch.)

AR RSB WFEF(JVARU—F WFOLSTRANER  #/LIVI\UUKEyh OLCOMPOUNDSET — RHEE#AZ(IlE—% RH ELECTRIC OL HEATER 108
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L¥auFrJavs
REGULATING COCK

OHIS “HYPH

ERERADHAEETOIEBRRE T BL-FEHREF TERIETXVIAATT,
Fo, AXPA-IVE—REHOTEEIFIES TEET,
This is a manual control valve with a dial plate for the fine adjustment of each fluid. It is

connected by screwing.
It can be automatically operated in combination with an actuator (control motor).

<ZsE>RE (8&EHIESF)  <For reference> Model R (discontinued product)

% EE Cv fE B % EE kPa T/HRE £/h Cv fg#a &
Model Rated Cv level Model Differential pressue | Kerosene flow rate | Cv level conversion
HIS-B14S010 0.2 R-10D-3 40 50.3 0.092
R-10D-5 40 181.0 0.332
R-15D-8
HYP-B14S010 3.3 RH-10A-8 40 5431 0.997
R-15D-10
RH-15A-10 40 1046.0 1.92
HYP-B14S015 54 RH-20A-12 40 1669.5 3.064
R-15D-13
HYP-B14S020 8.6 RH-20A-13 40 2212.6 4.061

3 AR ATRERROBE T,

HREEDTERVEEREDEMMEEH ) €A HIS / HYP BATEDOBRRE SERIC TREZDWEI VEL LN ET,

Note) This specification shows the numerical values when kerosene is used.
Model HIS/HYP is not compatible with the former Model R in dimensions and piping assembly between the cock and usable pipes. Modification including
piping must be performed by the customer when the product is switched to Model HIS/HYP.

FRDERF PR RO FEERER T 5HDIRETT,

YA k=
SIGHT HOLE
&

HI A MHEREFERALTWET,
The sight hole with heat resisting glass is used to view the furnace inside and flame

Cor?

i

condition.

SG#E! 140SH#E!  400SHE!
7 % B _ B 140SH 140SH 140SH 400SH 400SH 400SH
Model SG-15 SG-20 SG-25 -32M -40M -50M -40W -50W -80W
*’ég é‘ 15A 20A 25A 32A 40A 50A 40A 50A 80A
Bft x> 6L Male 6L Male »1L Female
Setting screw
) MR E - 200°CLLIT
Note) Heat resisting temperature : 200°C or under
U¥aUFU5Tavs  REGULATING COCK  HARhR—IU  SIGHT HOLE SR T EMN ST



EXUE NS

ChugaiRo

EQUIPMENT FOR ELECTRICAL IGNITION

O=RT5T
Ignition plug

O=RTSTRXvYT
Ignition plug cap

O=E)— R (FvT24v3—K)
High voltage cable (cabtire cord)

O

O KT R
Ignition transformer

O KN ARBN T—A

X C-6HA/EE/ 1OV N—FH
TS-I-A/AA>I\—FF
CEZ7N-V4::))
TMGEZXO—FITZXHZIN—F
HMGEINA E— AL B LA ZIN—F
ZDMDHRIN—F

Model:C-6HA / for various pilot burners
TS-II-A / for main burner
(for direct ignition)
TMG Throat mix gas burner
HMG High-momentum gas burner
Other gas burners

HEPN=7 5 L (THEB0C 1R M) LIS F R (180 CLIT) D2BFEN HIE T,

2 Material types: Bakelite (standard type, heat resisting temp.: 80°C) and
Glass (heat resisting temp. : 180°C)

BRI REGRTZTRDEEERBEMHELTERLEYT . 8BEN P2 LHOTLEEEREL. T
EBRETRIERIFAWKZEEBTTHLET,

Ra{EREE 180T

EWEE  10kV
This is the cable for high voltage wiring between ignition transformer and ignition plug.
Please use as short as possible for the safety against high voltage.

Model :GS10 023-ZC
Primary voltage :100V/200V
Secondary voltage :10000V

B #:GS10 023-2C
1REE:100V/200V
2R EE:10000V

T HEERE6H20% Rating :short time 6 minutes 20%
A 8:270VA(50Hz). Capacity :270VA (50Hz) .
200VA(60Hz) 200VA (60Hz)

Ignition transformer case for the outdoors

|
N

OSRNZARARET—A

RKNTLREBANTIFIHADHZEDHERLET,
Only for using ignition transformer case outdoors.

Internal pressure case for ignition transformer

POMFIRGN ST

SRR CRARRIR M TIEHYEE A,
This case is provisional type, does not meet standards of explosion protection.

BRENBRSS EQUIPMENT FOR ELECTRICAL IGNITION
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ChugaiRo

BERRER

PRESSURE EQUALIZING VALVE /PRESSURE REDUCING VALVE

Eal: MR 7 S W

Made by Ito Koki Co.,

SGXZ&! Model SGX

Ltd.

SGX-NZTZ Model SGX-NZT

P

v

h <
\(»« = / A D
\) -+ & d & &
\
-
\
4 -
SGX&! Model SGX
LAY AKX [EHZE- i E(MIN/hZER) 2
Model Connection method | Difference in pressure/flow rate (m3N/h air) Mass kg
SGX—15N Rc1.2 AP 20kPa 18 0.6
SGX—20N Rc3.4 AP 20kPa 32 1.2
SGX—25N Re1 AP 20kPa 42 1.3
SGX—40N Re1 1.2 AP 20kPa 115 2.2
SGX—50N Rc2 AP 20kPa 225 4.7
SGX-NZT#! Model SGX-NZT
ity AKX EHE-HEMN/hER) =
Model Connection method | Difference in pressure/flow rate (m3N/h air) Mass kg
SGX—15NZT Rc1.2 AP 25kPa 8 0.7
SGX—20NZT Rc3.74 AP 25kPa 17 1.2
SGX—25NZT Re1 AP 25kPa 23 1.3
SGX—40NZT Rc1 1.4 AP 25kPa 46 2.2
SGX—50NZT Rc2 AP 25kPa 92 4.7

BESRRER

PRESSURE EQUALIZING VALVE / PRESSURE REDUCING VALVE

PROMRIRGN ST
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EBARFEERMIISHR
Made by Aichi Tokei Denki Co., Ltd.

APZE!  Model AP ANZ!  Model AN AZES Model AZ

APE!  Model AP

B ERAR E77ZE-RE(MIN/hZES) =S

Model Connection method | Difference in pressure/flow rate (m3N/h air) Mass kg
A13P—2 Rcl./2 = AP 20kPa 12 1.3
A20P—2 Rc3.4 = AP 2.0kPa 23 3.2
A25P—2 Rc1 = AP 2.0kPa 45 4.2
A40P—2 Rcl 1.2 = AP 2.0kPa 90 8.8
A50P—2 Rc2 = AP 2.0kPa 180 15.8

ANZE!  Model AN

B AR ERHzZE-REMIN/NhZES) 2

Model Connection method | Difference in pressure/flow rate (m3N/h air) Mass kg @
A13N—1 Rel.2 AP 2.5kPa 11 0.6 §
A20N—1 Rc3.74 AP 2.5kPa 16 0.7 §
A25N—1 Rc1 AP 2.5kPa 22 1.3 <
A30N—1 Rc1 1.4 AP 2.5kPa 22 1.4
A40N—1 Rel 1.2 AP 2.5kPa 32 1.4
A50N—1 Rc2 AP 2.5kPa 89 9.3

AZE! Model AZ

2K R AR [ENZE-#EMIN/hZER) =

Model Connection method | Difference in pressure/flow rate (m3N/h air) Mass kg
A13Z2—1 Rc1.2 AP 1.0kPa 6 0.6
A20Z—1 Rc3.74 AP 1.0kPa 9 0.7
A257—1 Rc1 AP 1.0kPa 13 1.3
A30Z—1 Rc1 1.4 AP 1.0kPa 13 1.4
A40Z—1 Rc1 1.2 AP 1.0kPa 16 1.4
A50Z—1 Rc2 AP 1.0kPa 45 9.3
A20Z2—2 Rc3.74 AP 1.0kPa 9 1.5
A257—2 Rc1 AP 1.0kPa 16 515
A30Z—2 Rc1 1.4 AP 1.0kPa 16 55
A40Z2—2 Rc1 1.2 AP 1.0kPa 19 515
A50Z—2 Rc2 AP 1.0kPa 53 15.0

PRSMRTEGH At 19ER WEHR PRESSURE EQUALIZING VALVE/PRESSURE REDUCING VALVE {12
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JJLhSEYIY

7 AE ISt S
Made by Azbil Corporation
1. I\vF EfuEEA  For batch/continuous operation

AUD300CE (BC2Myvryy—: )
Model AUD300C (with Self-diagnosis shutter)

EmO& b=
Connection diameter Mass g
G1 630

2. /\wFEEH For batch operation

AUD1108(BCEMYvyy— )
Model AUD110 (Self-diagnosis shutter : None)

PEREEE

)
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ERO& 2
Connection diameter Mass g
G1 120
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N =l — R
;IIKI.E =
FLOW MATER

<HARMREE> < GAS FLOWMETER >
Bt EREST TR
Made by Aichi Tokei Denki Co., Ltd.

TBXE! Model TBX TBZE! Model TBZ

TBXE! Model TBX

£ ERTEHE e O®F 2
Model Use flow rate range Connection diameter Mass kg
TBX30 4~ 30m3/h Rct 1.2,Rclt 1.4 0.8
TBX100 10~100ms3,h Rc2 1.8
TBX100F 10~100m3h — s 7.0
TBX150F 12.5~150m3.h JISTOk - S0A7Z7=~ 2.5
TBZZ! Model TBZ
ETES {ERRRBE EHOR &
Model Use flow rate range Connection diameter Mass kg
TBX60 6~ 60m3h JIS10k 40A75>Y 5.3
TBX150 12.5~150m3,h JIS10k 50AT77>% 6.0
TBX300 30~300ms,'h JIS10k 80ATZ>% 9.4
i) TBZISREREM. BREFMEEEFIO2EEI HNET,
Note) Please choose TBZ with pressure and temperature compensation or without it.
<FAIiigst> < OIL FLOWMETER >
P " @
BR R —/ L 3
o
Made by OVAL Corp. 4
Q
<C
LSE! Model LS
A5 =AMEEH EE2 2
Model Maximum flow rate range Connection diameter Mass kg
LS4976 7~ 800L/h JIS 10K RF 3.2
LS5076 80~ 2000L/h JIS 10K RF 4.2
LS5276 150~ 3800L/h JIS 10K RF 6.2
LS5376 300~ 6400L/h JIS 10K RF 7.7
LS5576 600~14000L/h JIS 10K RF 9.7
LS5676 1400~24000L/h JIS 10K RF 14.5

POMFIRGN ST

FLOW MATER
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EHAAYF

PRESSURE SWITCH

7 AE ISR
Made by Azbil Corporation

C6097%! Model C6097

B RKEAH X TE &6 g
Model Maximum pressure | Setting range Mass g
C6097A0110 20kPa 0.1~ 1kPa 260
C6097A0210 30kPa 0.25~ 5kPa 260
C6097A0310 50kPa 3~15kPa 260
C6097A0410 150kPa 10~50kPa 260
C6097A0510 150kPa 10~70kPa 260
== [ 4
B

SOLENOID VALVE

CKD#H#H =R
Made by CKD Corporation

VNAZE!  Model VNA VLAZE! Model VLA ABE! Model AB

(7]
(0]
=
o
7]
7]
0]
Q
Q
<

5L i 2 Y B g 2K Bt g
Model Connection Mass kg Model Connection Mass kg Model Connection Mass kg

VNA-15 Rp1.72 1.7 VLA-15 Rp1.72 1.9 AB4X-03-7 Rc3.8 0.45

VNA-20 Rp3.74 2.5 VLA-20 Rp3.74 2.7

VNA-25 Rp1 2.4 VLA-25 Rp1 2.6

VNA-32 Rp1 1.4 4 VLA-32 Rp1 1.4 4.2

VNA-40 Rp1 1.2 3.9 VLA-40 Rp1 1.2 41

VNA-50 Rp2 8.3 VLA-50 Rp2 8.9

VNA-65 Rp2 12 14.6 VLA-65 Rp2 1.2 15.2

115 EARAYF PRESSURE SWITCH BRI  SOLENOID VALVE VNI S ST
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dvkO—ILE—%
HEESE LA
Produced by Nissho Instrument Co, Ltd.
CMZ Model CM

e EE LY g
Model Voltage V Torque N-'m Mass kg
CM-101T AC100/200 12.5 3.0
CM-150R AC100/200 15.0 5.0
CM-300R AC100/200 30.0 5.0
CM-500R AC100/200 50.0 9.0
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Z O fth 2

7 AXI\—F GAS BURNER

DGB&SJ)La—I\—F

MODEL DGB DOUBLE-CONE BURNER

201 DE— Ay R EDRBA—T U HN—F T HRERRDHERE
BN EAZENTHY. TN ETRBEESRICOI > TEZE R R
IR TEET,

A low-temperature oven burner with a turn-down ratio of 20 : 1. With a
built-in gas and air flow regulator, low excess air combustion can be

achieved by the operation of a single lever over a full range of firing
rates.

ISRGELZFEER BILTVUI T RIN—F
MODEL ISRG SELF-REGENERATIVE BURNER FOR IMMERSION TUBES

1A TREEATOYRBERRED TEZI NI D TRIN—=F T 1N—
7-71-7-4#://\7#’( DB R (ZRHHR) PERBO—HLSh THY S
(ICBEAZRE |77 (IDF) W AREL 728, 2 AT L2 E0/N I E-EIXM
n\:ni’é'Jvzilf—d—DZ%L\@ﬁl#‘%E’(%of:iﬁé%ﬁﬁﬁbt#ﬁ%
ERBOBHRIFFICRETY,
This is a compact burner that switches regenerative combustion in
immersion tubes without additional devices employed.
The compact main component of the burner is of mono-block
construction with control valve, and air inlet and gas outlet parts.
Furthermore, no IDF (Induced Draft Fan) is required, which enables the
downsizing and cost reduction of the whole system. Therefore, this
product is ideal for nonferrous metal melting furnaces that use immersion
tubes, to which the introduction of regenerative burner systems were
difficult in the past.

RFBEIL—TI\—F
MODEL RFB ROOF BURNER

DNELIR DR FH XAIEE (CBUH U IN—F 2RIV S DERET B TR EINERT 5N
—FC. 700 CETCHEEFHREINFEIZT,

ZRERDRFB-IR LA REEERDEENEEICTEZBRFB-IR N HVET,
Designed for mounting on the ceiling or sidewall of a reheat furnace, this
burner heats the material by the radiation heat from the burner tile,
utilizing preheated air up to 700°C. There are two types available : the
standard RFB-1 and the RFB-1I that allows the alteration of the flame
from swirled wide to no- swirled wide or vice versa.
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WRBG*BSI7 VhFa—TIN\—F

MODEL WRBGT'V' RADIANT TUBE BURNER

' FEABIL X 2 RL—RIZEBFHEROFIBICIA T HEH RERE2ER MR 5%
HAEDEBZETABLENOXILERRLI/N—F T, ERZ LIRS
ICENBBEERL - REARBFETIOT AF21-TDHEGERR
5%7,

The level of NOx emission has been reduced by exhaust gas circulation
and two staged combustion. The use of preheated air is allowed by insert
type recuperator. Low excess air combustion produces fuel savings, and

the uniform temperature distribution characteristics extend the service life
of the radiant tube.

117 ZOf%m OTHER PRODUCTS SR T EMN ST
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7 A I\—7F GAS BURNER

HS AR\ —F
GLASS MELTING BURNER

LSEMGHE RN/ —7

HIRBBAS VEFREL TRELESMEN—TTT, ARXOSEESD
SUBEYGEHE . NRRILEERSNIEHEF-TEEHIS I NNINE
BET RTFARPBH T,

Developed for the glass melting tank furnace, this high-performance
burner can meet such combustion requirements as high luminance,

proper momentum and flame length. Its compact design allows easy
maintenance.

MODEL LS SINTERING MACHINE IGNITION FURNACE BURNER

HSRATA—I\—RRIN—F
GLASS FOREHEARTH BURNER

PR EMASHT

PEAEIEODSEE . A W ELREDMBREEER/-TEEDHIC -V AEHBNUD
TEE/J*JJNET'ﬁTé/\ F T RRIFRAN-FIEE - SR DREN 2R 2
ICREFHF I — B R AP CEET REMFRIZERICISUTAR RSEBH
L:%HEﬁTéZth"’(“%iTo
This burner contributes to improvement in the quality (strength,
ingredient, and grain size) of sintered materials for the blast furnace and
also reduces coke consumption. The ignition furnace burner provides
uniform ignition by spraying high-speed and high-temperature
combustion gas over the entire surface of the raw material. The holding
furnace burner can freely adjust the flame length according to the
application.

BEAREL—23F LA EDETERTZT LIy AR/ —F
TY . BBERENP R A DNAXE=R T/ XL HTED T IFRRE S
HOHE—ICEBNRTVWET,

A premixing proportional adjustment burner designed for use in
combination with a low pressure inspirator mixer. The high burning rate

and highspeed injection nozzles effectively maintain even furnace
temperature distribution.

ZOfthBFE OTHERPRODUCTS
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HA/Z A IVEAIN—7} GAS/OIL BURNER

FHC™-VARNUF7 DI IT—LIN—F
MODEL FHC™-Va VARIABLE FLAME BURNER

PGEIOVER—IaviINn—F

700 CETHDFHETNEZDENOX/NN—F TR RSOOSR EEEH A T
BV AEICHDE TREDNRIIKTRBETEET,

101D AU thefb BB . ZREENEL > THRICERSR
ety TEES,

This is a low NOx burner that can utilize preheated air up to 700°C. With
the flame characteristics adjuster, an optimum flame pattern can be
selected according to combustion requirements. The turn-down ratio of
10 : 1 and low excess air combustion remain stable despite changes in
the firing rate or air temperature.

MODEL PG COMBINATION BURNER

1)
@
o
=1
°
o
<
o
ol
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=
(o]

HSOBE&Y/\1 AE—K/\—F

PLBEIA A ILIN—FE/ TNy AKX DHZAN—F EHAATBRER TR/ N~
F T T N—BREC—TEDNZALLIC S DR B E RN T MDELE A
ZDERE REAZADREN BRICITAE T,

A low pressure air atomizing oil burner that combines the model PLB oil
burner and nozzle mix type gas burner. Firing rate adjustment can be
achieved by the operation of a single lever without changing the air fuel
ratio. It is possible to freely change the combustion mode (oil, gas, or oil
and gas).

ST N=FTY BT B L RFEETRIL A — R E S RIS L)
VTN F 1T DHGERRDET,

The level of NOx emission has been reduced by two staged combustion.
The use of preheated air is allowed. Low excess air combustion
produces fuel savings, and the uniform temperature distribution
characteristics extend the service life of the radiant tube.

Z A JUI\—F OIL BURNER

MODEL HSOB HIGH SPEED BURNER

119 ZOfth#m OTHER PRODUCTS

N BETRLEZALIMRRKIN—FTT,

KEREDP ERDSERETCEHBEICEN EITRGE,SEBEFRIR [ EEE TFE
HTEEY,

The HSOB high speed burner is a compact, light and tileless direct
ignited burner. In a broad range of flame speeds, it can provide a variety

of firing such as reducing combustion and super-excess air ratio
combustion.

SR MG
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______ EER/\—J OXY-FUEL BURNER

CTBRER/I\—F
MODEL CTB OXY-FUEL BURNER

BXUFBRRERR/N—F C. 7V B8R ES L HEDEKR EHERE
SRR (EEREDRFEICEmMLEY  BIRERNDCTB-13 Bk & FE SRR
AHBDPTEBCTB-IRNHNET , FAENDEFERFTHAEL TOXBE, OXFE!
BABLTWET E7— TR X7 LELTDM—2IVERET-BEICHE
BLEEBNHIFF T, COBLPEESEMEAEL TSTBE, OXLEER
RN=FHRHATVET,

This is an oxy-fuel burner for electric arc furnaces that promotes arc
dissolving, increases tapping rate, and reduces power unit, labor and
time. Available in CTB-1 model and CTB-II model that allows oxygen
blast. A number of assisting firing systems for are furnaces incorporating

this type of burners have been supplied and enjoying good reputation.
STB model and OXL model is for high-temperature and rapid heating.

STBEINOA FIVIN—F
MODEL STB TROIDAL BURNER

SHELL RESERCH LTD.CRZEShABERFIN—F T ARBRI O S
JUBHRERL I EPSMAL X ILIN—FERRIENE T,

This is an oxygen fuel burner developed by Shell Research Ltd. Since
the flame pattern draws a troidal curve, it is called the troidal burner.

OXLEIAF 5S4 2IN—F

MODEL OXL OXY-LINE BURNER

TARDRREFFDEETRIRFN—F TEHM OIRE D RN BAL EICFERS
h&d,

An oxygen fuel burner having linear flames. Suitable for rapid heating of
the end surfaces of steel material.
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| FUEI8EE - HBDH%ER CONTROL EQUIPMENT AND AUXILIARY EQUIPMENT

BEAVRAEL—%
LOW PRESSURE INSPIRATOR

ZRTHRHAZEREIEE TSIV T 2RAIDFIE D& TLEFIFRETH FIAE
T,

This is a mixer that induces and mixes fuel gas by using air. Allows
proportional adjustment by controlling the air side.

MEIT 7 —HRAZFY
MODEL M AIR GAS MIXER

ZRAIOHED AT, AR A I ELBHIEERHDIF Y T ABTEDR
ERHEEBIHEICERLET,
This mixer is a forced mixing type which allows proportional adjustment

by controlling the air intake. Suitable for making a large amount of mixed
gas.

APVEIAIZIR—K/NLT
MODEL APV PORT AREA VARIABLE VALVE
CVIEZEE 5N TEHMEE) 7RO IA—-ILHTY,

A port area linearly changeable control valve that allows alteration of CV
value.
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CH-CEmEXIT7—k—%

MODEL CH-C INDIRECT FIRED AIR HEATER

LM THENBSNIT7—E—2TY, BEMHAX LD TERCHEAN TS
hE7d,

150°C~300° COEEIM(ERTEEY, MBREXT 7 65EE2TINTMIEED,
IEAZyMELTOWET  BEDHINBRAISELE T,

A high-efficiency air heater made of steel plates. Delivers clean hot air by
indirect heating. The operating temperature range is between 150°C and

300°C. The combustion chamber and fan are of a compact design.
Suitable for high-pressure heated fluid.

CH-DEEXKI7—k—%

MODEL CH-D DIRECT FIRED AIR HEATER

RN THRBEDRNIT—E—2 T, BEARGEDOTRIEHREN TDEFE
BELTRIATEET  EREEEHHIZ100~500CH1EELINTVET,
This air heater is made of steel plates and offers rapid temperature rise.
Because it is direct firing, the heat can be utilized as hot air without any
heat loss. The standard operating temperature range is between 100°C

and 500°C. Factory adjusted as a unit, this air heater can be used
immediately after installation.

CH-S&! UY—Fal—ravyAIT7—k—%

MODEL CH-S RECIRCULATION TYPE AIR HEATER

BAXXDI7—b—42TT, I /NZXZLZy N RTO-VEIREEET /XN
(CEEDHTUVET,

&= /00 CETHRELSINTVET,

This is a direct fired air heater. The combustor unit and the scroll type

mixing chamber are compact in design. The standard operating
temperature is up to 700°C.
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VR F3h - IRRE
LADLE PREHEATING AND DRYING EQUIPMENT

BSRORRI KM EFZIRER P FETB/-DDRETT,
—EN—=FICINAV D TR =T TN —FEHBEPBE NS BEHE N
IBWELET,

This is equipment for drying and preheating the refractories of the ladle.

Standard burner type, Regenerative burner type and oxygen burner type
are available.

PRSMRTEGH At Z O3S OTHERPRODUCTS 122
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FITAVY AT - BRREE

TUNDISH PREHEATING/DRYING EQUIPMENT

‘ STy aPERTHA M D F B ZIREE T KR REBHICEZASNS
EEZEIIINA. HEEEIRICEDFI50%DE T RIIF —2EIRT3SRMGEIL
FaN—FRBD2BEENI HIET,

This equipment preheats and dries tundish refractories. Two types are
available. One, using the low-noise burner which also has the capability
of easily changing flame shapes as required. The other uses the model

SRMG recu-burner which achieves about 50% energy savings by
recovering waste heat.

77— fRBhIAER
COMBUSTION EQUIPMENT AND RELATED EQUIPMENT FOR ARC FURNACE
" BRUPDBREIEE OGN, MM N DB ANRSEOR L REMOERE
BRIEL B E T FRICRRIVON—F 3. s NG CTBR B R /N —F LB
RPIAT—RDRTEICLY) BBERGIEEEITOIEN TEET,
This is arc furnace combustion assist equipment that helps shorten the
dissolving time of the arc furnace, improve steel production ability and

yield, and reduce the consumption of electricity. The slag hole burner is a
strong CTB model oxygen burner and oxygen blast mode.

IvJe—%-0—FVe—F1VIVRAT I
EDGE HEATER AND CORNER REHEATING SYSTEM
1 /RN EZHRIL SRS BN RERIT CEAMEER/ N\ —F T BB (4
A EL AR TEFRIIIMNE T B XTLTT el FREXL
EDEFENRBE LR T EICLY) BRI G INEAD BIRET Y o
This equipment using a pure oxygen burner with a perforated nozzle can
keep flame of high velocity and high temperature and heat local portions

concentratedly with its impingement effect. Efficient heating can be
achieved by using a swiveling or lifting drive unit.
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R A AEFEERE
PREHEATER FOR DEGASSING TANK

S[AREEEN—F CRRSRMNE. WRIEHICEZ—INHEER,
/\ FAREIZNAOYMN—F KRR HIZANE T BEHEEZD FIRET Y,
Air-diluted oxygen burner realizes rapid heating to high temperatures and

uniform heating by convection. Automatic burner operation possible
owing to a built-in pilot burner and flame detector.
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BEfiREsURINFHES
STRAIGHT BAR QUICK HEATING EQUIPMENT
BSREI T R DR E R EI N &R L, AR /N —F 247232 E—42TD
MNECEENR (FEREE. 0 =LV IAMNEKIRICHELE T,
Prevents the edges from cracking (strain aging cracking) after the steel
bars are cut. Compared with the conventional manual heating with

portable burners or ignition heaters, this equipment make it possible to
improve the work environment and a great reduction in the running cost.

gxR/I\—FrHXELyhe—%
OXYGEN BURNER TYPE BILLET HEATER

LD BEETIRRMEBERM A E T INE (ERERINE) HiicE
FTBIECE) IERDETREA X TREL B LD 72U ab—2ER
ZOMNEAEEN INEAZIEEFERL, 7> 2> ARMDEIRICKESERLE T,

By applying Chugai Ro's excellent oxygen combustion technology to the
impingement heating (i.e. heating objects by directly applying flames to
them), this equipment realizes a heating capability and efficiency
comparable to those of induction heaters, an achievement not possible
with the conventional air combustion system, including a reduction in
running costs.

NRPILIEEE INFLAZ®

IN-FLAME TREATMENT EQUIPMENT INFLAZ™

TR RGN~ DE R REF AL 2 KR NIR R T AMEDOBRIREX
BRERENRICHGOSEZE)-RERE L BRETOCIOHREICSHOHT
EEXD

This in-flame treatment equipment uses high-temperature flames
produced by a pure oxygen combustion burner. It is recommended to be

used for improving product yield, quality and existing processes in
applications of spheroidizing or spray baking powder.
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BRRAA
FUME INCINERATOR

REMBEERDETB-HODORE T ERLEMBE LI HVET,

Pyrolytically decomposes odorous substances. Available in direct fired
type and catalytic type.
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BInE R

= VA

DIFOFRT ISTOHAL) &%, STHEAR RN A ALK ORI AL O WT N OE TH 5,
(T2 7 TEPNIZEIE IS I ER S NTEE BT D)

& ST HELfT TR D BT i =
g rad o () ") 7 (B FEEFRR AR E L
1 180/ = 1.08x10"/7 | 6.48x10°/x |1° 30" =1.5°
E & n mm 't in Tkm(F 2 A— k) =10"m
1 1000 3. 280840 39.37008 | 1mile (= /L) =1.609344km
10° 1 3.280840 % 10° | 3.937008x 1072 | 1 mil (2 /L) =0. 001in=0. 0254mm
0.3048 304.8 1 12 1yd(-¥— K)=0.9144m
0.0254 25.4 1/12 1 1n mile#H) =1. 852km
[T n’ cn’ ft? in® 1 yd* (5 — R) =0. 836127m°
1 10* 10. 76391 1550.003 | 1a(7—/L)=100m"
10" 1 1.076391X 1073 0.1550003 |1ha(~%7 #—/L)=100a
9.290304x 10| 929.0304 1 144 1mile® CEJ5~ A L) =2. 58999km”
6.4516x 10 * 6.4516 1/144 1 1 acre (= — % —) =4840yd*=4046. 86m”
(LN n’ cm’ £t? in® 1 yd®*=0. 764555m”
1 10° 35. 31467 6.102374x 10" | 1 pt (UK) (3,34 > 1) =1/8gal (UK) =0. 568260
10° 1 3.531467X10° | 6.102374x 10 % | 1 pt (US) CK/3A > 1) =1,8gal (UK) =0. 4731760
2.831685%x 10 | 2.831685% 10" 1 1728 11 o0z (UK) (BEiffi A2 =) =1/160gal (UK) =0. 0284130
1. 63870610 16. 38706 1/1728 1
o | n’ U kb 0 | mrgal (UK) | kB agal (US)|1£1 oz (US) CRi A 2) =1/128gal (US) =0. 0295740
1 1000 219. 9692 264. 1720 100y h)=1de* GZHF ¥ A — F L)
10° 1 0. 2199692 0.2641720 1 bushel (UK) (327w + = /1) =8gal (UK) =36. 36870
4.546092 X 10 4.5460919 1 1. 200950 1 bushel (US) (K7 v o = L) =2150. 42in*=35. 23910
3.785412Xx10° |  3.785412 0. 832674 1 1 barrel (US) CK 3L L) =9702in’=158. 9870
B W s 4% min FF h H d HEoa, y
1 1/60 1/3600 1/86400
60 1 1/60 1/1440
3600 60 1 1/24
86400 1440 24 1
WE m/s km/h ft/s mile/h 1knot(/ > k) =0.514444m/s
1 3.6 3. 280840 2. 236936
1/3.6 1 0.911344 0.6213712
0.3048 1.09728 1 0.6818182
0.44704 1. 609344 1. 466667 1
FEHETE /I [16=9. 80665m/s”, 16=32. 17405ft/s” 1Gal (FV) =1lem/s*=0.01m/s’
JE gk Hz PA s
IR B % 1 1
R m cm um Fr A hu—nA
1 10° 10° 10"
107 1 10* 108
10° 10" 1 10*
1070 10° 10" 1
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giix ST B, TER D HifiL fii =
" = kg 1b 1oz (> A)=1,161b=28. 3495g, 1t ( k) =10%kg
1 2.204623 1t (UK) (3% b >) =22401b=1016. 05kg
0. 45359237 1 1t (US) Ck b >) =20001b=907. 185kg
o kg/m’ 1b/ft? R PRECORM AR SV OES @ R
1 6.242797 X 10 °° [kef/m*] 128 [ke/m’] &HAEILE—TdH D
16. 01846 1
VA N kgf dyn 1bf
1 0.1019716 10° 0. 2248089
9. 80665 1 9. 80665 X 10° 2. 204622
10° 1.019716x10° 1 2. 248089 % 10 °
4. 448222 0.4535924 | 4.448222%10° 1
v Nem kgf+m 1bf-ft
VAL SV 1 0.1019716 0. 7375621
9. 80665 1 7.233014
1. 355818 0. 1382550 1
£ 7 Pa bar kgf/cm? atm mmAq  (mmH,0) mmHg 1bf/in
1 10° 1.019716X10° | 9.869233%x10° 0.1019716 | 7.500617X 10 | 1. 450377 x 10 *
10° 1 1.019716 0. 9869233 1.019716 X% 10" 750. 0617 14. 50377
9.80665x 10" 0. 980665 1 0.9678411 10" 735. 5593 14. 22334
1.01325x 10° 1.01325 1.033227 1 1. 033227 %10 760 14. 69595
9. 80665 9.80665x107° 10" 9.678411X 107 1 7.355592X 107 | 1. 422334 % 10
133. 3224 1.333224%x10° | 1.359510X 10 ° 1/760 13.59510 1 1.933678 %10 *
6894. 757 6.894757X10% | 7.030695X 10 | 6.804596X 10 | 703. 0695 51.71493 1
1Pa=1N/m’,  1Torr(h/V) = 1mmig
1 ftH,0=2989. 07Pa, 1 inH,0=249. 089Pa
1 inHg=23386. 39Pa, 1 psi=160si
# i & ) N/m kgf/m 1bf/Tt Tdyn/en— 1 org/on’—10 "N/m
1 0.1019716 | 6.852177x 10
9. 80665 1 0. 6719690
14. 59390 1. 488164 1
M R %K Pa-s kgf*s/m? 1bf-s/ft? 1bm/ (ft+s) | 1P(KT R)=10%P (L FRT X)
CREPESR, REE) 1 0.1019716 0. 02088543 0.6719689 |1 cP=10"Pa-s= 1mPa-s(3 U S H/LFD)
9. 80665 1 0. 2048161 6. 589764 1slug/ (ft-s) =1 1bf-s/Ft’
47. 88026 4. 882428 1 32. 17405
1. 488164 0. 1517505 0. 03108095 1
LR n/s n’/h £t*/s £t%/h 1St(A h—2 2) =10%St (L > F 2 h—2 2) =10 "n/s
(BREIER, BIRGE) 1 3600 10. 76391 3.875008 X 10" | 1c¢St=10"n"/s= 1 mn’/s
IR EE{RE 1/3600 1 2.989975X 10" 10. 76391
(BIEHCE) | 9.290304x 107 334. 4509 1 3600
NG 2.58064x10° | 9.290304 X 10 1/3600 1
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it ST Hifir Ttk Hifir | 1 %
BT RIRE K T RI=1.8T[K], t[*CI1=T[K]—To[K], T,=273.15K ; t[‘Cl=(t[ F]—32)/1.8
REZ1C=1K ; 1'F=1"R=1/1.8K
TR — kJ kW-h keal Btu 1J=IN-m=1W-s=0.1019716kgfm
it * 1 1/3600 0. 2388459 0.9478170  |1therm=100, 000Btu
# & 3600 1 859. 8452 3412. 141
EaT 9= 4.1868 1.163x10°° 1 3. 968320
1. 055056 2.930711x 10" 0. 2519958 1
) VAl W kgf-m/s PS ft-1bf/s W=1J/s=1IN'm/s
fl F R 1 0.1019716 1. 359622 10" 0.7375621 |lkcal/h=1.163W
H YAl 9. 80665 1 1/75 7.233014  [1Btu/h=0.2930711W
B & 735. 4988 75 1 542.4760  |1hp=>550ft-1bf/s
1. 355818 0. 1382550 1.843399x 10 1 lerg/s=1%X10"W
oo K W/m® keal/ (m”+h) Btu/ (Ft?-h) JIS 7 8202 TITEAFE E & 5
(AL FiE) 1 1/1.163 0. 3169983
1.163 1 0. 3686690
3. 154591 2. 712460 1
BRELREL (R) W/ (m-K) keal/(m*h-°C) | cal/(cm's:°C) | Btu/(ft-h- F)
1 1/1.163 2.388459x 10" 0.5777893
1.163 1 1/360 0. 6719689
418. 68 360 1 241.9088
1. 730735 1. 488164 4.133789%10°° 1
BMRTER S (3R) W/ (m”K) keal/ (n*+h+°C) | Btu/(ft°+h-"F) BMEEERITTIS 7 8202 CIIBVEERIL & L 5%
2o o = 1 1/1.163 0. 1761102
1.163 1 0. 2048161
5. 678264 4. 882428 1
HoOAE J/K-mol atm+0/K-mol cal/K-mol
8.314 0. 082 1.987
B & kJ/m’ keal/m’ Btu/ft’
(MR HTZ0) 1 0. 2388459 0. 0268463
4. 1868 1 0.1124
37. 2625 8. 900 1

HA D #ETHER

p 5% B B OB ik %k B 9 OEE %
g 0% | 34 yotta Y 10" T deci d
E 0% | & zetta 7 1072 o F centi| ¢
E 108 | =7+ exa E 107 Y milli| m
|“—% 107 | =% peta p 10° | ¥4 2712 micro| u
0% | 79 tera T 107 v nano| n
107 | ¥4 giga G 102 | v= pico| P
10° | AA mega M 0" 7k femto| f
10° | 0o kilo k w® | 7k atto| a
10 | ~Z7 b hecto h 0| BFhr zepto| =z
10" | T4 deca da 10 ERD yocto| v
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WA IR O P E ()

W | o V(= A % B B [HE W BRRARIEA: R AT A die IS FN
B# & &% MJ/kg Jelg n’y/kg co,
R ge | C| om0 | N | S | WO [ B B | E || GO | HO | SO | N | EE |
ST M |o.78~0.83[85.7]14.0| — | — | 0.5 | 0.0 0.0 |46.5[43.5|11.4|1.59 | 1.56|0.00 | 9.02 |12.17| 15.0
M |o.81~0.84[85.9|13.6| — | — | 0.05[ 0.0 | 0.0 |45.9]43.0| 11.2 | 1.60| 1.51 | 0.00 | 8.87 |11.98| 15.3

1 #f [ 175 |0.85~0.88/ 85.9 | 12.0| 0.7 | 0.03| 0.5 | 0.3 | 0.05| 45.5|42.7]10.9| 1.60| 1.34] 0.00 | 8.61 |11.55| 15.6

(i | 275 [0.83~0.89) 84.6 | 11.8| 0.7 | 0.03| 2.0 | 0.3 | 0.05|45.1[42.3]10.8| 1.58 | 1.32 ] 0.01 | 8.53 [11.44| 15.5

27 (BHLH) |0.90~0.93| 84.5| 11.3| 0.4 | 0.4 | 3.0 | 0.4 | 0.05(43.8(41.3|10.7| 1.58 [ 1.27 [ 0.02 | 8.44 |11.31| 15.7

3
| !
C 2% 10.94~0.96 84.21 10.7] 0.5 | 0.4 | 3.5 0.6 [ 0.1 |43.1140.6(10.4 | 1.57]1.19(0.02| 8.24|11.02(| 16.0
#

i% 3% |0.92~1.00| 82.7]10.9| 0.5 [ 0.4 | 3.5 | 2.0 | 0.1 | 43.7|41.2| 10.3| 1.54| 1.21]0.02 | 8.18|10.96| 15.8

.93~0.951 84.1110.9] 0.5 0.4 | 3.5 | 0.5 0.1 |44.0]41.4| 10.5| 1.57 | 1.21 | 0.02 | 8.27 [11.08] 15.9

an
f=}

YU |0.70~0.74| 85.0 | 15.0| — — — 1 0.0]0.0 [47.3]|44.1[11.6| 1.59| 1.68 | 0.00|9.18|12.45| 14.7
) AR DS, H,0, JKIIEIIS K2205: 1991 K D @ffia =3 DT, CRUHD %ILHREIZ IR LA 72,

1.
2. FEENEITJIS B8222:1993DFHH AR INIZEEIZ LD b DT, (LEloE & TR TH 5,
3. IRCO,% X & T AR DIEERT,

SRR O PR ()

o= ok 4 » OB (B R BRI A & 9N

=g L0 % JE 3 3, 3
1KTE % MJ/m’ et B m’y/m’y 0,

& M €0, | co | CHy | CmHn | H, 0, Ny |kgm'y| @& {59 €O, | H,0 | N, 2
m’y/m’y %
6C | 10 5 22 5 46 2 10 |o0.705| 18.8| 17.0| 4.2 | 0.52 | 1.05 | 3.49 | 5.06| 13.0
; Cills | CH

#iti = 6A - - - 1” 241 f 16.4 | 61.5 | 1.570| 29.3| 27.1| 5.8 | 0.84 | 1.06 | 5.18 | 7.08| 14.0
13A — CéH“ 88 CZH8 C;H” — — 10.841| 46.1] 41.7/11.0 | 1.20 | 2.20 | 8.65 |12.05| 12.2

=7 AFH A 2.5 9.9 1 27.3 | 3.0 [ b52.1] 0.7 4.510.467| 20.9| 19.1| 4.738[ 0.450( 1.190( 3.720| 5.360( 10.8

oo A 177239 — — 2.9 — | 55.5 | 1.367 3.7 3.0] 0.590| 0.431]0.028| 1.007| 1.466| 30.0 ;§§

o C,H, =

fis M % | 14 75 — «;; 0.7 | 0.3 | 10 1.345 9.6| 9.5| 1.788]| 0.890| 0.007 | 1.513| 2.410| 37.0 7 2

: 5

KK T A - - CoHs | CiHlg | Cylyg - 2
(GEHL— 7o % 1) 89.8 col oo | 14 0.815| 44.5| 40.2[10.659| 1.149|2.159 | 8.421|11.729| 12.0
7 a8 C,Hg=90%, CH,,=10% 2.030 [ 102. 1| 94.0[24.629| 3.100| 4.100(19. 479(26.679| 13.7
7 X v CiHg=10%, CHy;=90% 2.530 | 125.5 | 115.9|30.368| 3.900| 4.900|24.018[32.818| 14.0

1) e RCO,%(THLE T ANZRIT DIz =T,
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o FEENEE EEiT RSy FHRRIABE LR A RIS | R K IARIERE |35 R
2 RIERRLIAR
& | TR TR ke’ MI/m’ /'y n’y/m’y % so | i | (g
WE 2525  C
(FHEfH) & 1K 0, H,0 N, FER | EFR | m/sec | %
7% R %1 | 28.97|  1.29 - - - - — —
[ S 0 32.00] 1.43 — - - - - -
- N, 28.02| 1.25 — - - — — —
FAE S H, 2.02|  0.09 12.8 10.8 2.39 - 1.0 1.89 4.0 [74.0] 2.1 45 |550~605
3 (—C0) c 12. 00| 2, 250kg/m® |10.3(MJ /kg) [10. 3 (MJ/ke)| 4. 47 (m’y/kg) |CO=1.87 (m’y kg) — 3.53 (n’y kg)
R (—C0,) c 12.00| 2, 250kg/m” |33.9 (MJ/kg) [33. 9 (MJ/ke)| 8.96 (m'y/kg) [1.87  (m'y kg) — 7.06 (m’y kg)
—MfLiRF# (0] 28. 00 1.25 12.6 12.6 2.39 1.0 - 1.89 12.5|74.0| 0.4 45 |625~675
R 7T A €0, 44. 00 1.96 - — — - — —
fifi 8 (—S0,) S 32. 06| 2,070kg/m” [10.5(MJ/kg)|10. 5(MJ kg)| 3.34 (n’y/ke) | SO,=0. 70m’\/ke — 2. 64 (n’/ke)
IR (7S H,S | 34.09] 1.52 26. 4 23.3 7.18 S0,=1. 0 1.0 5. 68 4.2 [46.0| — —  [300~350
dhE T A | S0, | 64.07|  2.86 — - - - - -
7rE=7 | Ny | 17.03] 0.760 17.0 14.1 3.59 - 1.5 3.34 16.0]27.0| — — -

KKK 1,0 18.02|  0.804 — — — — - —
Ve =% Ar 39.95| 1.784 — - — — — —

~U L He 4.00[ 0.179 — — — — — —
A H v CH, 16.04| 0.716 39.8 35.8 9.57 1.0 2.0 7.57 5.5 |14.0| 0.29 10 [680~750
ENp Collg | 30.07| 1.342 69. 7 63.8 16. 74 2.0 3.0 13. 24 3.212.5| 0.3 6.0 [530~605
Ty CHlg | 44.09]  1.967 99.1 91.3 23.91 3.0 4.0 18.91 2.5]9.5| 0.3 4.5 510
7% | Cly | 58.12|  2.593 128.5 118.6 31.09 4.0 5.0 24. 59 L7185 0.3 4.0 500
TFLv Colly | 28.05| 1.252 63.0 59. 1 14. 35 2.0 2.0 11.35 3.2|34.0| 0.7 7.5 [475~550
Furry | Gl | 42.08] 1.878 91.9 86. 0 21. 52 3.0 3.0 17.02 2.4110.3| — — -
=75 Cig | 56.10] 2.503 121.3 113.5 28. 69 4.0 4.0 22.19 1.6 | 9.3 — — -
TEFLy | ClHy | 26.04] 1.162 58.9 56.9 11.97 2.0 1.0 9. 46 2.4(80.0| 1.0 10 [335~400
A Cels | 78. 11| (879)kg/m® |42. 1 (MJ/ke)|41. 9 (MJ/ke)| 10. 26 (m’y/kg) | 1.72(m’y/kg) |0.86(n’y/kg) [8.10(m’y kg)| 1.4 | 8.0 — —  |500~580
hrxy CHg | 92.13| (866) 1 |42.6(MJ/kg)|42. 4 (MJ k)| 10.43 (n’y/kg) | 1.70(m’y/kg) [0.97 (n’y/ke) [8. 24 (n’y/ke) | 1.2 | 7.0 — — 810
AV ha—i | CHeOH | 32.04| (791.5) n [22.4(MJ/kg)|22.2(MJ k)| 5.00(m"y/kg) | 0.70(m’y/ke) |1.40(m’y/kg) |3.95(m’/ke) | 6.0 | 36.5 — — —
FVTha-l | CH;0H | 46.07| (789.5) 1 [29.9(MJ/kg)|29.5(MJ kg)| 6.95(m’/ke) | 0.97 (m’y/ke) |1.46(n"y/ke) |5.49 (m’y/ke) | 3.7 | 13.7 — —  [450~520
) BEOSH () [TRIED20CIZHIT HHE, 1 EfH%  0,=20.95, Ny=78.12, Ar=0.93

K2 BEPRE LS RITKRCRFREIRE 25,
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(1 ¢St=10"%m?/s)

cSt

Y VFAL—T R

i M MR B %
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ZER T B K 2 RBLE K =

I

HEAE
Q=B A DFHE L EE MJ/Kgeyer
H=4THH I % E& I
P =TEZROF LA EE I
F=®, B % 2 = "

&

R E TR LW EORMEE H, 1L
H,=F—Q MJ/kgpye

2R TET D L EOAEE Hy 1T,
Hy=F —Q+P=H,+P MJ/kgr

PR 2B EE X MJ/hé 3, BREHEE &1,

7o A T A b X X Kgrer/h
A
2R TS L X X - X kga/h

H, H,+ P
L7 o TR ZE TS 5 & X OREHITIE S I,

X 1 1
S — H,  H,+P ~ H, HHP P
X 1 H,+ P
H, H,

Tz 2F (BEM) 22%tbl. 2055 OH %2 =7,

50
/7
R I 22 g
40 TERE 7 =
FAN{IIL L /
EN 700C _— T / /
% 30 ﬁﬂg’//z// —
2 — [we—1 11—
S %Il& L —— / /
5 20 5 —
ﬁ % § ;————‘"——/ ZOOOC /_/‘
3 0 ‘__-—_—___‘/ ’1‘/
10;(;———__4____—/
0

400 500 600 700 800 900 1000 1100 1200 1300 1400
A B - B A S O
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ChugaiRo

2R HMEIE R KUK T BT S 5 RBHE =R
A

H,=225HMEIE% (225 % T L 72 & &) OB ZhEE MJ/kg.
H =25 E ERT OB EE MJ/keryo

ZOMOFEFITRTEDOFHE EF T,

G L a8, — — 0
H, H,
BRI L B Sp —— =] L
H,+ P H,+ P

2L AMEIE L, M ORRBEZER 2 TEVT 2 I ORIEIREH IR S 113
FICBIT o nEREEZX MJ/he

X X
ST:HO_HA+P _HkPoH W H | H
X H,+ P H,+ P H+P H,

H,

:1_(1_SP) (1_Sl>:Sp+Sl_Sp ° Si
TENZ 1FE(AEM) 150546 06 %2R,

— — > - 45
céos // ////// 40 /
Q o
. Vg’b’/// /// 35 //l =
¥
/ o“/ // Vd 530 3/ /é
/ @////////' ! ~SANE
7S __(__7/_/_._ -2—5-——$~ ~S
/ /.%ﬁ//', e @*%ﬁ
S AN T
! 2Ry, ki Y I
9_! q) ]-5 /7| =
NAN ES R
Y TN L
/ /| :/ / / © 5 ’ ///
| 2 L\l //'
T T 101112 1.3 1.4 s
0 35 30 25 20 13 JO 5 hoo sl 5
ZERUL A 2000@ -§
2 _+~~12-" M 5
|~ 23 300 :
11//’:’ JFE
L~ //lf 7,7 s 1300C
pab. A Fet)! 5005 ==== 900C

%%W%%éﬁ K B IRBHEIRIE %

XD RS  FIEN1300°C O T, ZE5tbA 1.3 b1 LTEE L, BREEze
KAEA0CIZTET 5 &, MIERBIETRIZRIT4%I272 D,
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RAE D N (m/s] DIHYE

FEEEEIE T A (22K £ DBGR) EERE M T A ZF DD H A
BRI B B <50atmE R AT A
(—fi D) 2.5~5 N
(L5 ) 3~17.5 F T EZE) 15~20 JHIE N 2~3
B B 7~13 (REEHE) 23~27 22N 4~7
RV (GA) 7~13 | 50atmi@EE
() 10~31 (i EAZEN) 15~20 | W&, AW
JEERE (WA) ~10 (75~250 ¢ ) 30~35 | Meif, L A|0.03~2
(M) ~20 | mEofAr R 65~80 | EAAZHARN #96
JE#E 725 (5~Tatm) AR oA VAN #730
(T H) ~14 | TrE=T
(Hi2 R R4 6~30 (WA al) 5.5~10
JE\ ) i 25 (FEJ7181) 7.5~12.5
(Rpe ) | 12~28 | —RRIGERSR
(&, 1) 28~33 (AR 1.25~4
() 33~38 (FEA4a0) 2.75~8

BARDENTLE (m/s) OFHHE

K/ (iR, 1~10atm) 1.5~3 | BEZEN <0.85
(R £ 721X m ) 3~4 CEHE BT <2
R (i, S b ) 0.5~2 | g %3
KB (AF%) 0. 61 =7 U7k 0.9~1.2
(— ) 1.25~2.5| THHBEK 0.4~0.8
RNA T K 2~3 i R B B 1.5~3.5
53 ;f 1 EK (50~100atm) 0.5~1 | KhitiRAK
ﬁ% BA bR FGA (it g < 20%) <1.0
. () <1 (e < 30%) <2.0
(R&) <0.7
R RUAR T 1~2
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PRI A 2 AL
. - Hfr ﬁé FE JE 3 ‘% o &
m m”’/min kW

25A 0. 001 0. 720 42. 87

40A 0. 001 0. 720 41. 88

50A 0. 002 1. 440 83. 76

65A 0. 004 2. 830 167. 3

80A 0. 005 3. 600 209. 3

100A 0. 009 6. 430 377. 4

125A 0.013 9. 360 544.5

140mm 0.015 10. 80 595. 4

150A 0.019 13. 68 834.5

190mm 0. 028 20. 16 1176

200A 0.033 23.76 1387

235mn 0. 043 30. 96 1796

280mm 0. 062 44. 64 2600

375mn 0.110 79. 20 4617

470mm 0.174 125. 3 7307

560mm 0. 246 177. 1 10290

600mm 0. 283 203. 8 11890

700mm 0. 385 277.9 16140

750mm 0. 442 318. 2 18570

800mm 0.503 362. 2 21140

900mm 0. 636 457.9 26620
1000mm 0. 785 565. 2 32910
1100mm 0. 950 684. 0 39900
1200mm 1,131 814. 2 47510 B
1300mm 1,327 955. 4 55620 #i 3
1400mm 1.539 1108 64800 "E
1500mm 1. 767 1272 74100

@)L%§:1%yﬁJm;qmm@%@%%¢o
2. FERUITE RIS U C R A2
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A E
(JIS B0203 : 1999, 63452 : 20042 )

IOV g | R S | Al q & =

A B B & T T
mm mm mm kg/m cm®
6 }é 10.5 2.0 7.4 0.419 0. 332
8 }g 13.8 2.3 11.0 0. 652 0. 665
10 §§ 17.3 2.3 11.4 0. 851 1.27
15 }é 21.7 2.8 15.0 1.31 2. 04
20 92 27.2 2.8 16. 3 1. 68 3. 66
25 1 34.0 3.2 19.1 2.43 5.98
32 1 Y 42.7 3.5 21. 4 3.38 10.0
40 1Y 48. 6 3.5 21. 4 3.89 13.6
50 2 60. 5 3.8 25.7 5.31 22.0
65 2 Y 76. 3 4.2 30. 1 7.47 36. 2
80 3 89. 1 4.2 33.3 8.79 51.2
90 :3}§ 101. 6 4.2 34.9 10. 1 68. 2
100 | 4 114.3 4.5 39. 3 12.2 87.1
125 | 5 139.8 4.5 43.5 15.0 134
150 | 6 165. 2 5.0 44.5 19.8 189
175 | 7 190. 7 5.3 24. 2 254
200 | 8 216. 3 5.8 30. 1 329
225 | 9 241. 8 6.2 36. 0 413
250 | 10 267. 4 6.6 42. 4 507
300 | 12 318.5 6.9 53.0 729
350 | 14 355. 6 7.9 67.7 907
400 | 16 406. 4 7.9 77.6 1200
450 | 18 457. 2 7.9 87.5 1530
500 | 20 508. 0 7.9 97. 4 1900
bes B1ARORE X1Z5500mmLl Bl 5,
FifiE#Rl  TECHNICAL DATA
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5 T E

JIS G 3454:2007, 3455, 3458:2005, 3456, 3459:2004, 3460:2006,
STPG, STPT, STPT, STPA, STS, SUS*#*TP, STPL

REOVMR . A 2 — V10K | A 2 — 140 | AT 20— 180
1=
A B B | H& BEx | BHE JFx | HE
mm mm kg/m mm kg/m mm kg/m
SUS304 & &g
6 % 10.5 1 1.2 0. 278 1.7 0.369 2.4 0.479
8 % 13.8 | 1.65 0. 499 2.2 0.629 3.0 0.799
10 % 17.3 | 1.65 0.643 2.3 0. 851 3.2 1. 11
15 % 21.7 1 2.1 1.03 2.8 1. 31 3.7 1.64
20 % 27.2 | 2.1 1. 31 2.9 1.74 3.9 2.24
25 1 34.0 | 2.8 2.18 3.4 2.57 4.5 3. 27
32 1 % 42.7 | 2.8 2.78 3.6 3. 47 4.9 4.57
40 1% 48.6 | 2.8 3.19 3.7 4. 10 5.1 5.47
50 2 60.5 | 2.8 4.02 3.9 5. 44 5.5 7. 46
65 2 % 76.3 | 3.0 5. 48 5.2 9.12 7.0 12.0
80 3 89.11 3.0 6.43 5.5 11.3 7.6 15.3
90 3 % 101.6 | 3.0 7. 37 5.7 13.5 8.1 18.7
100 4 114.3 | 3.0 8.32 6.0 16.0 8.6 22.4
125 5 139.8 | 3.4 11.6 6.6 | 21.7 9.5 30.5
150 6 165.2 | 3.4 13.7 7.1 27.7 11.0 | 41.8
200 8 216.3 | 4.0 21.2 8.2 | 42.1 12.7 63. 8
250 | 10 267.4 | 4.0 26. 2 9.3 | 59.2 15.1 93.9
300 12 318.5 | 4.5 3.2 10.3 | 78.3 17.4 1129 .
8
350 | 14 355. 6 11.1 | 94.3 19.0 | 158 §
400 16 406. 4 12.7 1123 21.4 1203
450 | 18 457. 2 14.3 | 156 23.8 | 254
500 | 20 508. 0 15.1 | 184 26.2 | 311

F ok AT a2—110S X, AT U LV AHIEE OB TH D,
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Bl %
& H O S 1 K D'E & ke
mm kg/m’ 914 X 1829 1219%2438 | 15243048
0. 40 3. 140 5.25 9. 33 —
0. 60 4. 710 7.88 14.0 —
0.70 " 5. 495 9.19 16. 3 -
0. 80 6. 280 10.5 18.7 —
0.90 " 7. 065 11.8 21.0 -
1.0 7. 850 13.1 23.3 -
1.2 9. 420 15. 8 28.0 -
1.6 12. 56 21.0 37.3 —
2.3 18. 06 30. 2 53.7 -
3.2 25. 12 42.0 74.7 117.0
4.5 35. 33 59. 1 105 164
6.0 47.10 78.8 140 219
9.0 70. 65 118 210 328
12.0 94. 20 158 280 438
16.0 125.6 210 373 538
19.0 149. 2 249 443 693
22.0 172. 7 289 513 802
25.0 196. 2 328 583 911
28.0 219.8 368 653 1,021
32.0 251. 2 420 747 1, 167
36.0 282. 6 473 840 1,313
38. 0 298. 3 499 887 1, 386
40.0 314.0 525 933 1,419
45.0 353. 2 591 1050 1, 641
50. 0 392. 5 656 1167 1,823
55. 0 431. 8 722 1283 2, 006
60.0 471.0 788 1400 2,188
65.0 510. 2 853 1516 2, 370
70. 0 549. 5 919 1633 2, 552
75. 0 588. 8 984 1750 2, 735
80.0 628. 0 1, 050 1866 2,917
85.0 667. 3 1,116 1983 3, 099
90.0 706. 5 1, 181 2100 3, 282
95.0 745. 8 1, 247 2217 3, 464
g 100. 0 785. 0 1,313 2333 3, 646
g 110.0 863. 5 1, 444 2566 4,011
$ 120. 0 942. 0 1,575 2800 4, 376
130.0 1,021 1, 705 3031 4,738
140. 0 1, 099 1,838 3266 5,105
150. 0 1,178 1,970 3501 5, 472

EL1. ERRUAOFIET R _FEH LN &
2. 3.2~150. 0IZ OWTIZENRIZ EFELIFMT 1524 X 6096038 5
3. " HBICEWEAN D D,
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ChugaiRo

M N J1 JJ 5K 72 A AN T 7 v Uik R

INT 72 L (FFOME10~400) INT & (FFOE450~1000)
n- ¢h Drill __L n-¢h Drill ——
T T Q‘—‘—'——-—\ iT‘@abl —T' o
" 2> u‘ 8% :__ t "24
l D‘ i I? i ! bd, > i
P a éC |
u ‘ : l h 1
: ¢D { L 4D ;

(JIS B2220:2004) Hi{7mm

RO 7TV OEEE AR | R AT A| B &
T d [oJefrlal v clnln]|ED|[EDWE] Rt
10 | 17.8] 75| 55 0.26] 17.3
15 | 22.2| 80 60 0.30] 21.7 M10
12
20 | 27.7] 85| 65 0.36] 27.2 X400
25 | 34.5| 95 75 0.45| 34
32 | 43.2 115] 9] , 0.77) 42.7
40 | 49.1] 120 95 0.82| 48.6 M12
15
50 | 61.1| 130 105 1.06| 60.5 X500
65 | 77.1] 155}, 130 1.48| 76.3
80 | 90 | 180 145 1.97] 89.1
90 | 102.6| 190 . 155 2.08| 101.6
100 | 115.4| 200 NI 165 191 2.35| 114.3 W16
- 16 - - X650
125 | 141.2| 235 200 3.20| 139.8
150 | 166.6| 265| 230 8 4.39| 165.2
175 | 192.1| 300 260 5.42| 190.7
200 | 218 | 320 280 6.24| 216.3
20 M20
225 | 243.7| 345 305 23| 6.57| 241.8 % 800
250 | 269.5] 385|,, 345| 1, 9.39| 267.4
300 | 321 | 430 390 10.2 | 318.5
350 | 358. 1| 480 435 14.0 | 355.6
400 | 409 | 540 495 16.9 | 406.4 M22
24 16|25
450 | 460 | 605\ | | 495| 500| 555 24.9 | 457.2 X 850
500 | 511 | 655 546| 552| 605 27.0 | 508
550 | 562 | 720| [42| 597| 603| 66520 34.5 | 558.8
600 | 613 | 770|_ _[44| 648| 654| 715 37.8 | 609.6 M24
26 27
650 | 664 | 825|" | | 702) 708| 770 43.2 | 660.4 X900
8 700 | 715 | 875 751| 758| 820 45.8 | T711.2
il 5 750 | 766 | 945 802| 810| 880 57.7 | 762
& 2 52 24 M30
# 5 800 | 817 | 995|28 854| 862| 930 61.3 | 812.8 % 1008
5 850 | 868 [1045 54| 904 912| 980 33| 65.3 | 863.6
900 | 919 [1095[30(56| 956| 964|1030 73.1 | 914.4 M30
1000 1021 [1195]32]60|1058] 1066|1130 28 84.8 | 1016 X 1100

iE 1L.Z2ZORNVIFNEIERNyF U ZEImMUL T Ty v 72 L,
T IVTFy DG A ERT,
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BEONE IR AR ER T T o O~sHERER QT 7 D)

INT 72 L (FEOE10~225)

INT & (FFOE250~1000)

n-¢h Drill T—‘]"T n-¢h Drill T2
" H " P [ e i %‘T 7
e [ }A;I IHE — o ;f}
{ bdy D > i i 6d, 9 l ‘
i $C . $C .
i 4D | 4D |
(JIS B2220:2004) Hifizmm
— 75 Y DEERE AV R MR TS 723 =
do | b Jt{1] a] b | c [n|n]|JEN[EDIE Hrt
10 | 17.8] 90 65 0.51] 17.3
5| 22.2] 952 70 15 0.56| 21.7 M2
X 500
20 | 27.7] 100} 75 0.72] 27.2
25 | 34.5 125 90| , 112 34
32 | 43.2| 135 100 1.47|] 42.7
40 | 49.1| 140]16 105 1.55| 48.6
50 | 61.1| 155 120 1.86| 60.5 M16
19
65 | 77.1| 175 140 2.58] 76.3 X 650
80 | 90 | 185) | ~TAL 150 2.58] 89.1
90 | 102.6| 195 160 2.73| 101.6
100 | 115.4] 210 175| 8 3.10] 114.3
125 | 141. 2] 25020 210 4.73] 139.8
150 | 166.6] 280 240 6.30] 165.2 190
175 | 192. 1] 305|,, 265 23| 6.75] 190.7 800
200 | 218 | 330 290 |, 7.46| 216.3
225 | 243.7] 350 310 7.70] 241.8
250 | 269.5] 400/, 136] 288] 292] 355 12.7 | 267.4 .
300 | 321 | 445|7|38| 340| 346| 400 |25[ 13.8 | 318.5 900
350 | 358. 1] 490]26(42] 380 386| 445|16 18.2 | 355.6
400 | 409 | 560|28]44| 436] 442] 510 25.8 | 406.4 o4
450 | 460 | 620[, | | 496 502 565] |27|33.4 | 457.2 1000
500 | 511 | 675 548| 554| 62020 38.0 | 508
550 | 562 | 745 604| 610 680 49.4 | 558.8 M30
32|52
600 | 613 | 795 656 662 730 52.6 | 609.6 X 1100
650 | 664 | 845/, |56] 706 712| 780|,, 60.2 | 660.4
700 [ 715 [ 905" [58] 762] 770] 8407 || 70.2 | 711.2 50
750 | 766 | 970| |62 s16] 824| 900 86.5 | 762 1200
800 | 817 | 1020|36(64| s68| 876] 950 92.0 | 812.8
850 | 868 | 1070] [66] 920] 928]1000|, 98.7 | 863.6
900 | 919 | 1120[38]70] 971 979] 1050 110 914.4 | M30x1300
1000 [1021 [ 1235|40] 74 1073] 1081] 1160] |39]133 1016 M36 X 1400

HE 1.ZZORNLVIFEIFIARNy XU EImMUL F Ty >y 72 L,
Uy FOBEEIRT,

POMFIRGN ST
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ChugaiRo

AV 7 4 ADHAEE

:!‘I
)IL

BitH

[2(p, =P
Q=3600x10"° . Zd% 2 —Py)
4 0
~3600x107° - o d% 28 —Fy)
4 v

/ P, —P
=0.004 d* ¢ {:oxnmﬂad% L 2}
vV
P, —P
=0.004ma D E/ |=0.0125&naD2 e |2 ]
Y

Q=i m’/h {m’/h}

o =fmEREC- (K1) 2R

d=AVU 7 ¢ 2422 mm {mm}

D =& Nt mm {mm}

m =B [tk =d°/p

P, —P,=F V7 4 AEKEFE Pa {mmH,0 3 (X kgf/m'}
0 :‘Zujﬂzt?j{f“ kg/m’ {y =M. f&kef/m’}

= [EMEVEFRAR DR AR5 - (X]2) 2B
g = & I EE=9. 807m/s”

AEREELEBRREDMHIEE

i X Al IEAREL

i B =
HIEARH / / /"0 (GIRD
Oy

Py Ty o y=RIERRE Téfﬁ WA, #EE
Po, T, Oo:ﬁxﬂ‘ﬂ?—?u BT AES, RE, BE
(B BE DIAIIH ARRIC K D& LAV D)

i & 7+ 74 RIE B LENBE GERR)
’HE ~ L l-ma
REDHEK APw = (P, - P,)
I+ma
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0.80

J N N T T T T T T
n | a (1) # U7 1 ZROAEFHEH
°~78_0 v s 10°=<Rp=2x10° ,
0.76 0’10 0603 0.05=m=0.64 /
0741 0-15/0.608 50<D=<1000mm
: 0.20]0.616 /
| 0.25[0.624
0.727 0.301 0.635 7
S 0.35(0.647 /
%  0.700.401 0.662 y
g 0.45(0.679 /
% 0.68[0.50|0.697 s
42 0.55|0.719 ,/
0.66[~ 0.60 | 0.744 -
0.64]0.768 /
0.64[— >
0.62
/
0.60 =
0.58™0:05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65
m=d2/D?2
1.00 : .
(K 2) EfEMIc k2 HWERE
(k=1.40)
0.99 / A
P2/P1=0.9D 4
w 0.98 ——— € -
§ QL 0.1]0.9679
e O 2L 0.210.9670
N A D0 0.310.9657
£ 0.97 Q“&‘Q o 0.40.9638 -
/ 0.5 |0.9613
0.6]0.9583
/ 0.7 10.9547
0.96 P1. Pald A V7 4 Z B Al - g
/ RO % ORI IE 5
§
095550 0.92 0.94 0.96 0.98 1.00
P2/P1
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AT B 71 O FHE o msmweoiss

(N EEEDOFFEE
R — 2 —H i kv EHT 5,

Q-Pr
1000-2-6.12
P=prEE—& M7 kW] n =1k EBE =R
Q=WriAZ A& (n’ /min) A= (1. 1~1.3)
Pr=24J+ (mmAq]

EEE DR (Z5)

(O o I =S S

P=AX

(Y
(Y
™

16 JEAE DO FERA 7 HaE
(m’/min) (mmAq) (%]

% ¥ 7 7 | 10~3000| 10~ 80| 45~60 | J@Ar@E, {KHEXZ K
w2 — AR 7 7 | 20~3000| 20~150| 65~80 | —xEHER
77|Vl y ha—R77 | 20~3000| 20~100| 55~65 | —fkiEdEm

® OB 7 7 | 100~3000 [100~200| 70~85 | EE K 7 k

N — R 7 7 v| 40~1000| 10~ 80| 75~85 | JEHTIEE

L a7 > | s00~5000| 5~ 15| 55~65 KIEHEEE, JRpTiEE

7 a X F 7 7 | 20~ 500 0~ 10| 10~50 | /INEHHEE, HKE

B oW 7 7 | 10~ 20| 0~ 60| 70~80 | JEFTIE/E

® B B W 7 7 v| 5~ 250 0~ 30 — TTH—F, Trrafrasyh

F 2 — T w7 7 ] 100~1000 | 10~150 | 60~75 | JajirimE

) R - R, ISR o#iH A R L, SRR B D W TR EERR R
T HDTILZR Y,

QR TOFFEE

Ry THE—Z RN L EHT 5,

A 2QH o Q'H'X10
P_AXVX612iiJiAX6%mX612

P=prEE—4 7 (kW)
y =HIROBEAATEERE (ke/0)
Q=#/kE (m’/min] Q'=#IkE [(t/h]

([
([
&

H=2%# (m] H'=4J£/ (kg/cm’g)

n =R TR A= (1.05~1.2)
% 100 100
= 90 90
8 ~ 80 = 80
= S 7 T 70
[ % 60 > r 60
R 50 = 50
405 40
0571681 2 4 6810 20 080 100 200

7K (m3/min)

—WAEHER L T DR
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M Kk % ¥ A % 7 v (Hi)

A AR RIS SN 7527 FY—X
h G TLUEHA R S A R h & . .
RS M Ti6RAE | Q17 | ce16e [ CA-180 | CA-165 | CA-160 | ON-150 | CN-135
SR LEE ((C) | 1700 | 1650 | 1700 | 1650 | 1600 S R (C) | 1800 | 1650 | 1650 | 1500 | 1350
§i T % R (ke/n’) | 2600 | 2500 | 2300 | 2150 | 1950 M TP % R (ke/n®) | 2850 | 2250 | 2050 | 2000 | 1850
fe Sk oy | ALLD; 73 65 67 62 50 b 2 W oy | ALOs 95 61 46 45 26
(%) Si0, 26 32 25 32 40 (%) Sio0, - 33 44 47 60
(1%2;?'8 FRERL|BERL|TaE R L|FaERL| TalRL 0C | 003 | -0.03 | -0.03 | 0.00 | -0.05
- B B
ool 0O 02| 02| 0.1 | 01| -0.2 PWC 1 -0.10 | -0.20 | -0.10 | -0.25 | -0.25
o 0 f 5 |
W S 01| -03 | 01| -01| -03 vl B - - - | -0.35
r (%) ~3hrs
1400°C 1500°C
el +o3] -0z | -0z| 01| -0.3 B9C | —0.20 | -0.40 | +0.50 | -0.75 | —
o fg 110°C o
i 0 45 22 20 20 I B i 44.13 | 19.6 | 19.6 | 46.1
Y et o
w200 | 89 75 19 16 14 000C | 333 | 16 | 147 | 255 14
X 3hr FE fi5 & [ons
(pa) | 1200C | g9 80 19 16 14 BHoc — — - - 62.5
T (MPa) ~3hrs
1400°C 1500°C
e e 82 29 30 25 P00C | 9.0 | 588 | 58.8 | 53.9 —
ot 110°C
aaey | 1.0 | 1000 | 55 | 5.0 5.0 g Lo 7.8 | 44 | 49 | 7.8 | 46
Y ELA Y
s s | 0S| 180 | 155 | 50 | 3.5 2.5 WC 1 54 | 25 | 29 | 59 | 28
= NP =
Mpa) | 120C 1 90 | 170 | 50 | 35 3.0 B0C - - - 12.8
T (Mpa) ~3hrs
1400°C 1500°C
0C | 2000 | 205 | 8.0 | 7.0 6.5 PWC T a8 | 127 | 13.7 | 838 -
BE M| avo0C | 130 | 118 | 0.93 | 0.87 | 0.77 Bz oE | ats00C | L4 | 0.86 | 0.84 | 0.74 | 0.74
W/m - K) | asooC | 1.37 | 125 | 1.00 | 0.94 | 0.86 W/ m K |atl000C| 1.26 | 1.14 | 0.99 | 0.93 | 0.75
T YE IR K & (h) 6 6.5 10 10 13 O RN B )| 7.7~8.3|10.5~11.5[13.0~15.5/13.0~15.0| 14.5
HUR: A ASEIRIF TR 2 AR X ¥ 2 & 7 Ll B % (2008/8/29) Qualxls  TE: S EIIZAEANC o U (RAEIEC/aV, LA : e Lidss

MR - SRS A 3T 2 e BE S BE S AL B 5;\{ 7;: %;
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R WA vy XX T L (B

H ARFEER IR Y7527 ) —X
iin 4 iin 4
LW-14A LW-13 LW-P LW-PGM LW-DSG LP-140 | LP-135 | LP-120 LP-100 LV-100
Fers AR E ((C) | 1400 | 1300 | 1000 1000 1100 e B TR (C) | 1400 | 1350 | 1200 1000 1000
Wi T (kg/n®) | 1450 | 1250 | 1000 1000 1200 B TRF B (e/m®) | 1300 | 900 | 1000 850 900
b2 A4y | ALLO, 15 37 25 25 30 sk | AL, 51 15 30 31 37
®) 810, 50 18 60 35 50 ®) 810, 34 35 18 35 11
i i X
IR N gmemLmenL|ment] —0.06 | —0.07 1€ 1505 | —0.05| —0.10| —0.05 | —o0.15
(105°C) mom 24hrs
500°C 500°C 500°C
, Lo | X2ahr - - - —0.30 —0.25 | ~aes | T - - —0.30 | —0.40
S A s ek LN TTTEe
el —0.3| —o0.4| —10| -0.95 —0.55 000C | —0.30 | —0.40 | —0.20 | —0.90 | —0.80
() 120002 ® 1350°éS (1200°C)
WCl —04| —o.8| — — — B0 | +0.50 | +1.00 | 0L — -
1400°C 110°C
el - - - — - R B e 10.8 - 1.9 1.9 ~
e 15 8 45 3.4 10.3 s00C 1 - - 2.0 -
5C) g a ~3hrs
500°C JE B S oo
il B - - 2.5 8.0 Rl I — 3.9 2.5 —
FE R R S 1000°C (iFe) 1350°C (12007C)
o 9 4.5 2.5 2.9 5.0 e 8.8 — - - —
(MPa) w hrs .
1200¢ 9 6 - - - 10C 5y 2.9 2.0 2.5 1.5
T moE % ~24hrs
1100°C — — — — 500°C — — _
o 15 1.5 1.0
- fy F 3 & [—ohrs
Wt . 1000°C j
(e | a0 | 25 L5 1.8 3.1 . C ] 2.9 2.0 1.5 1.5 0.5
e 1.4 2.3 BOC | 29 | 25 |UHOO) —
o X = LS :
W0C ] 25 | 15 | Lo 1.6 1.9 at300C | 0.49 | 0.26 | 0.19 | 0.16 0.15
WPa) A5 0
o 2.5 2.0 - — — at600’C | 0.50 | 0.20 | 0.22 | 0.20 0.19
s W/m - K)
HoC 40 - - - - ats00C | 0.51 | 0.31 | 0.26 | 0.24 0.23
iy
AR M S| a1400°C 0.35 0.29 0.21 0.21 0.29 U O & (%) [28.0~32.0] 50,0~ 40. 0~ | 50.0~57.0|55.0~65.0
B g5 % R O)
(/m - K) | atsooC | 0.39 | 0.34 | 0.26 | 0.23 0.34 IR T 0 RE T,
wom ok R | 28 32 12 60~65 | 40~45

o LW-PGM - LW-DSG 1% 7 B 5 o> —
N LRTEREIZY N > Fe 2 3E& 720,
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FLOW PLAN

I HAGERA
GAS PRESSURE EQUALIZING VALVE METHOD

Air control valve

Temperature indicating controller

Thermocouple

To burners

Turbo blower

Pressure switch
(upper and lower limit)

Gas >l

Gas shut-off valve

Vent valve

| — T
-y

Burner

i
Il
ﬂb Loading pressure

Pressure equalizing valve

Metering orifice

AAREREHSGIN
GAS FLOW CONTROL METHOD

Air flow Gas flow  Temperature
Pressure indicating indicating indicating indicating
controller controller controller controller
------------- @ B-m @
‘ I — | S — <
E Flow * ! Thermocouple
P ® Recuperator -
A X valve :
Turbo blower Orifice : To each burner
—= To each zone —=
Expansion joint
alve
(built-in)
To the atmosphere
! Micromano
Gasflow | CF(I)%vtvrol meter X \M
®L H meter i valve
3 — 1_83 Micromano
Fuel gas — s¢ betip_H Joe meter
To each zone \—M—LDR)—‘ .
® L T T — cocl
o -~ X ESl . Purge piping —. 5] To each burner
7 To each zone
a g
| o
= 2
=z O
Z L
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F4)VIX\—7F(PLB)H
FOR OIL BURNER (PLB)

ChugaiRo

D/ Ve—BEHR [Tk 8h- Eih17E(20°C.4.3mm2/sLUT) A A0/ TAE]
Non return piping system (QOil outlet pipe is not required.)
[for kerosene, light oil and heavy oil class 1 (20°C, =4.3mm?/sec)]

PLB™ burner

) Pressure switch
Oil strainer Oil pump  (upper and lower limit)

| Shut-off
valve

Butterfly valve

Oil pressure regurator

(il 1\

(Oil compound set)

- Oil relief valve

@r1 ) 2—EEAX EEO/NATRE)
Main return piping system (Oil outlet pipe is not required.)
PLB™ burner

. Pressure switch
/~Oil strainer Qil pjump r (upper and lower limit)

f |

Burner Burner

; Shut-off valve
Zg | |

Service tank

Butterfly valve

4
o
7 . IR
(Oil compound set) ‘EOH relief valve

@ON=FUa2—BEHXZD1 (V22 Z—FLHFDLE)
(EHBBET) =2 M T DEEERY D EVEE)
Burner return piping system 1 (Return needle valve is required.)
(for heavy oil firing with small resistance through the return pipe line)
PLB™ burner

Pressure switch

r Qil strainer oil pump (upper and lower limit) Return needle valve \ =

/Reducingvalve 8 é@ ‘ Burner Burner
! f

Flow meter QOil heater | |
Shut-off valve “ H

Service tank

Butterfly valve

i \

S SO

[
(Oil compound set) L 0il relief valve

[ Y type oil strainer

Oil pressure regurator

/Y type oil strainer

Oil pressure regurator
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F A JViREREFIU

OIL FLOW CONTROL METHOD

Pressure flow
regulator

Air flow Oil flow
indicating indicating
controller controller

Temperature
indicating
controller

® . : Thermocouple
Tutbo bl To each ' Of
urbo blower Recuperaor zone rifice §g|°.39d To each burner
Frorr? : Ogg[‘a ion Butterfly E)_(ptansion
L ead ! valve join
. S PiPING one |y, uilt-in
Flow To each burner -
Qil flow control Pressure
meter valve gauge
Oil service tank [0 Bruweed OHL [+ N\ .
i\ ¢

To each burner

X Burner
Micromano
meter

Flexible tube

Toeach —= ii
Zone Purge piping .. E
[
. X [BS]
Compressed air ___ — % - bed ? — e !
(steam) v R )
To each zone To each burner \Regulating cock
Pressure
reducing
valve
JO—8%E FLOW PLAN SR T EMN ST
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JISHRBEFRADZESDURT (HRIN—=7F)

®(13JISB8415:2008 (LK AMEEF DL @A) LFFE T NIEBEHREZHL TIERL THY, UTICHEL WLV EESRIRN H)
9, F##3IJISB8415:2008Z ST &L,

JISES JIS B8415:2008 E2HINE RAROURY
51 | TErAm
5.1.7.2(P11) | FEATALRESER
B)FAMR. SRR U RS RI £ 55 CH L CREVE e R
SOV DA S Eb L HAHROBIRERILL Bg | g v CESMEEECELEE, BIRE
FLIES — VR TEBEE SN TW B NI RS AL, - °
52 | MBGEEE
521.9(P14) | HXREEBELE

BB IR ORFIE SIS U, A AR EE RS EE.
RLARERE, N3 RIRERBER I B INIESH VO 4
ICAHRICEE TR S EETH R (LPGHE) THRLK
LR EEEHRT B,

RLUHREREERIEWVER TRL A ERERISEE -5
B AZNREERNEVZEN TSN KRR REL.
PRBER R BT K RFEDBIN HIET

5.2.1.14(P15)

BED

MRERERVBRRRLEICE. MERERICRARUERED
RNFIRD7-HDDREOCERT R &IS58,

FRODOBREACHERH LV THBERER ISR
PRELVFE HZRNUSLY) BHAZBHUIEERIF R
ICHEHE N RIRD SEL IR R, K BRI
HNET,

5.3

N—F

5.3.7.2(P18)

TLin—Y

)7L N—JIIFABREEHF RS VI RIEED EEHEDSELL
T DRR. NERFEEH XTI,

TLN=D%LEW, NG RESIDEWEETIT 74548 T.
BUIFARICA RN RN TOERE, RIAMD REL BB R
WK FRREOBND HVES,

5.3.10(P18)

RREEFE

BNKRAN-FDEEN-FADENREIEE L SHEHAT
135550,

RARLEENSWEMALIZE. RBMPREL. BED
BhHHNET,

5.3.10(P18)

RKEEFEE

RRAN—FDRREZLEEIT0MLUTETS

RKAN=FDRRBZLEFENI10WEBA/IHE . RIRF
AP FAICHFHESh BREOBIAY HBYIET,

5.3.11(P19)

HK R 2

N=F DRI WKL I35E AR RLERST LIRS LT,
NIRHZSERAEALETNEESE,

HNXT LB LINICIRA L7, NS Z 2B A LM%
VEE KBRMP REL BROBND HET,

5.4

MR e RIHEE

5.4.2.2(P19)

HIfHE S B LR IEEIER

HIEE RS R O ERAEEER (E, R T T2 XXM EDRER
REFEAREELCEINIEEOEV SIS REMI=THD
ET %,

a1 2—Ay7ELTDLRTDERAIG REEMAFOREFE
BEICEIICERELETNIEESE,

b)£ TDEME ST BROIFFMAIELHTNIEES T,
e DEBECBLTCREIL—D. EaMmTEEEDRE
KREEBLETISESEL,

C)FIEIRIEEELIZ. BB DB EICBEICEL, "N ERE
LETEXPICERERTEHNDET B,

INSDMBELED SIS E . IREIELREICLN . B2ITHREL
DBERD HETIFRICAZD TR BT IR HIET,

5.4.2.3(P20)

BIERELE

HIAENAE R R IR 3 REBI-THDET B,

)RR EEDZyF I BAEFIRDIERICTE>TEFIL.
BIEEDREFEHILETEONDET S,

D) BEEREN T RRELT DB T 2D BE. SBYD
EMOETHRECL-TRBEZ IR VSMICERET 50
DEF B,

O)RBICHAIRTEREEET B,

INSDANBEZL B S1GE REEPHELICE I X—,
FRARGENREE T, L ITREOMERTD H R FHFEAICH
ADFTRL RETIBAD BIET,

5.4.2.4(P20)

L —

RREEEIEDOI 42—y (ERATIRLEBDE ST,
FHEL —Z NS N EET B 1 7ZL R DG E IS R fiEIL
—EEALTHLVWD  FIRIL -2 T2 EM AT EISHKE T 3.
RISEEEIE R U R KBRS R ORI F (LT
128—Oy0%T 55 E FMIL—DREE Xtk mrEC
W9 BRENEEELS,

ABFPRLEEDELABTEEBA S 5E,

b)BIRERTFICR 2R ICERT 2 HICDLREINDISE,

CO)REEIRAT Y THEEEN LELIH S,

RkUL— RGBT ICERALIBE BB AR
BEICEN) B OER A HRTIFRICH P FTHBLIRFET
BENYHIET,
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JIsES JIS B8415:2008 LHAS TREEOURY
54.3.2(P20) | VIRITT7A4—DyIDEIE
ReETOVIYTINIAMA-FEFERLEWVGE YV INIIT
R L BMBES D12 —Ou TEHRRL THAS RV,
SCPRETATTTT A NOTEE IS CO0BID | o s mysvTnas ha-SEERALEVE AL BEOR
SIL2X BSILBNREMEEAF DAMICBIESNETOIFY | oo AN AN i
TSNS, RETOTTTINANO-TTHE | o sl HATONLEEE L), B ORR
: : RFFERICH D TBL BT BBIDBET,
ShiMiEz 2 EkE EREORERVEBRORLMES
L. B SR RS ICERS TEEREVLEEEL BTN
BB,
5.4.3.3(P20) | BRADHIE
NREMBEB(ICITOT ST I-—F2BAWTIRESE | TOTIYTLIIO-J N REREBICERLEE.
Vo B AR BEOMEC 1L, BIERES OP BE | BEORERELLCL), EREKREBRD HRED 1Y),
THHITOISTTNANA-SEBRTLALIYER | RLICHRHOER S R TIFRICH I THL. BRS 55
ERBLETEES L, hBET,
5.4.3.6(P20) | AL
7R7IYINAAC-TIOMIL T KECRM CEORD | s o b O SRRl RS X FEREL
By FEEFRBLETNITES BV, 12720 BR2ELEDE FoAEA - L) A B e S s
o s r e TR e BOBE, BERERLICEY, ERANRERD HRLD -
SRERELUTRRL CRESEWELTATTZTN | B IR DI o R FAFP o R 7L BB
LAA—SRREREIEOESERY RELRBIERLE | o, C TR
SIS RS bR S REED SN AT S, ~ °
5.4.38(P21) | HEEE
TOITYINANA—TIE CPU AT G EQBIRMEE | 1 O Rl BRI IR
B3 =T S RO T T R4 (8 S 1B ME'Jméﬁm\_ﬁE@;bbtfaa\@_,u,.:):ﬁfmtm;k&
e i g Doteh), REITHAIDERH R THRRIH T 1R
WEHC X7 MRS BIBRECERL A SR, | 22 e
54.4.1(P21) | —BHE
AR & AR A R R R RO 2. It
FRORE ZMEERS LR BEEELL BRAOKE | BROKESREL B RHS LRGSO
PR, RS HEUPRTRBESORBEHAE 1L | SHAE 1B LIRICEN TS R LB RAERI LSS, £
RICER TE AR SERAERIETNEESEVAEL AT | MUPREL BROBINHIET,
ZABIF L S DR TR,
5.4.4.3(P21) B
REMHFIE/—F BURNA/ —FORBREI T | oA L] SUDRIT BRI REEEAL IR Y%
ot FEL TR RS 2D RIS HE N, SUGRD R LSS
L BREOBNY BYIET.
5.4.4.5(P21) | AEBRNIERR
SR EECR B2 OE S BN R h-Ti i | SO NORERMIC b T RMFRONRAMRETE
KR ORER NS IR AR e E IR L | A RBLEVES. IHORERIYSEEL LR, B
G - T FAZDFERICHEE SO RUGRED FEL B ICBROBN
FhiEEshiu, .
PHIET,
T DERF ORI N RNE BB R T SEE X1
CODEMHOBICABRNEEBNICERTIRBENR. | ACMEBERIEVS A TRBRAERILARE, RS
NONREBEERUI B EDLELL, ZIRRICHE AN, SRR 13581 BREDBAY
BUET,
545(P21) | KAEREE
AR REREBINRREBRRORLFAEBIBRE | a)KRREBRISDRKES TXIOENEATS LR ICIRFT
RABBHBIODRNIES TREHNBIBLIACH | EWESERLAVES. RIBRF XD REL BEORIY
FHENIES 55T 5bDLET B, BIET,
b)24RS Rl E RGeS 5 LRI ISR DK RERES
D)2ARSRILLE BED Bk T B TEIFICRUBANAEREE | T IBIELEBUARESOEELE BN EE TS
FABE E A RESOERLE BV EE TS | 5CEABORBLAVE, KA IREEOHETHILIA
BILEETHRT DTS, REENRELIBE N~ F P WAL THARIE A B,
REDBENY BT,
5.452(P22) | KREHREBEDFE
ARFDRICREL T DRBECE. KREREBL A
NL—RIZEBERPFTON, BASLLE GERIFRESE | a)ER0ElT SNEN—F RUE S —F &2 TN RER
FE760°CLLE) TRESENER (4L L) L TRASNS | BEERIEVE. S—F B AL THREHEL S, B
FERE SNAN—F RUTN—F BRICKRERRE | ROBASBIET,
AR NEEBEL,
FROMAT MR R
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JISES JIS B8415:2008 RHNE RRFAEEOURY
54.6.1(P22) | MNAENRBEE
ENHEE T RORHE S BARBE AR CRETS | ENSEEE TROE N7 RE LRRIMHOE) LRE
NCVBB A ENHBEETAOENNBAENDS | M CEE00T ENHMEE T AOBENBELL. /S
fERLEC ERUA RS BBERIBLOLTS, (BENR | —FAORROEIEN BHL AR R BIERE A,
1yF(H)) BEODBENAIHNES,
5462(22) | MRENGEEE
BHORBREN P REOENRECEAT EARGETL | So e WHOREREERI L. O 0 ENLARST
A BRI RET SRA L MR ERRT 56 | o e AL RIS EL W o IR %
i e DT 84T A VRS RIS 2L ISR B2 B
° KIBROBIDHNES
54.7.1(P23) | MEETENERHE
o) EAEREE A L) EEXARRORBERET | TRAOEE. REBCRE (R 0T, S~ FADER
B CEBRBARY. RRBCUELIMNEENL, | ORGICREANHIBE BRI, KMIFREL,
BELBEBERUAIMIES L, (BIENZ1F () | SRR B AEOBOY HIET.
o) PR S R B ) —F BRI ZRORAOE R
BT TN AT R GRBORELACCEREBT SR | EARHEES ELCEBLASA, RIIH R R
SR ERORNOEVRECEDREEENEHLE | RE WA BREOBNNS)ET,
BEICIRN—FERBL T3ESEV (BlEARAF (L)
5481(23) | FANAGILE
R o PR ANt MO LORR IS | e soRR, HEORS DU AR BRERELA),
BN, ‘ N RELERD BRI TBAF HVET,

PROMRIRGN ST




JISEBRARADEZESDYRY (FAIVIN—

I3JISB8415:2008 (L EAMBHF DL BRI S)4FE T RNZIRBEREZHL TERL THY LUITICHEL TOEVWEESIEN HV)

F9, 5 #13JISB8415: 20085 Z S HET &L,
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JISES JIS B8415:2008 SHAS FREEOURY
5.1 IEFaR
51.7.2(P11) | FAAALIER
AR, AT R U BRSMRIC & 3 5B iU CEEI T .
B T D I S, IESHROE AR EL ., 5158 f}lﬁiii};%;)ﬁ;ﬁ:ﬁ*ﬁmt““":*“‘*’ﬁ='~E‘“"h
LIV VR TEBBEESN T RIS RS L, - °
52 PR REE
521.9(P14) | HRRZEELE
RS CEMHORIEC G A AR RE ATERE. | | ooz o
KL sl QRS HSRELBUST MBS | LS S e T \
BN AEN T REN RRIDFEL,
(o R RS SR AEATARME (PGRE)TILK | o SR IVE R
L REE BRI . AR R, B SO °
52.1.10(P15)| Mm¥Fzias
4] R PR
DIBHEE SFE[USRKEFERTIENLEELL, %;‘;gﬂﬁbt B ARBRIESEE AKX
BN BV ET
52.1.14(P15)| #EO
RROEDOREIOEREITE L CHRRERICRN
PHEERUREREIC L HELERCMRRUOBED | FRELCSA SRR, BEEELBE RN
BREROLHOREOEETRIEHEES AL, HEHHEN, RIMD REL ISR A, B BROBAD S
ET.
5.3 IN—F
5.3.6(P17) FRomLIRLEE
BT R LA RE TR EREeE. (h | RALEEEERIE Ba L Bar AT hLMAT S
£ EMBRBERI B LELL, RIS BUET
5372 (P18)| 7LN—Y
R e | T UELAL. N BRI BB R S BA T
N /‘;ﬁ’;?igﬁf’;g“ﬁ*ﬂm” SHEDSEEL | U IR TR, RIRMD AL, BB R
° Hi N BROBN HNET,
53.10(P18) | AAZERE
RKBN—F HEE T DENEEREE SHERAC | AKELBEISHERAL DS, FROPREL. BRD
3B550, BN HYNET
5.3.10(P18) BNELE
s - " ERAN—F DENEERET 0BEBALBA & RIS
SENEN—F OB ELHRE OB TFETS AR
53.11(P19) | BAZERE
N—F ORI TR RS AREEBBSHLRCIN | BAREBEBLUR R EDR. XERARSER#
LEF . REPRE SRR EBAU AT LA, EALEVBA. ABMPREL BROBANBIET,
54 PR L HREE
5.42.2(P19) | #HIEEEHLVRIEREE
%uaumg&zﬁ;‘:f'ﬁmgu JRT 7 EAAN BB
ST AREBLLINE LSV ESIC RERETHD
tTéo
A AT EL T2 COEA . ZE BB A ORI
SHICEBICRBLATIZES AL, ZNEDIMEELEh B BBEEA SIS LN, BRI
b)% COERTE A . BROFERALLETREESE, | OREWH R TIFRICH 2D FHL 5T SBAS BUET
- BB TRET L —h. EATINLEEDRE
HEEEHLATREES L,
OHEREORL. REOB A LB L. 2l BRE
BECER DI B RERT 50T B
5.4.2.3(P20) | #BfEMAYE
B RUBFRIL REBLTHNET 5o
AR ERLED o7 E. B lE EIBOIER IR >RSIl
BRIEEDRREESFILET2HDET B, ChEDMBZEL LD -5 E FRIREPAELICE D EA—T,
BN FFEREL T OBH €. ho. AR BN | ARFALEH BET, 22 MBI DM H KT IFrICH
R SETMEEI S CRBESIEVERICRETSL | Z0TBL BRTSBIIHIET,
NET 3,
BB AR CES LT 5
AR T MR A
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JISES JIS B8415:2008 SZHAE TRAEOURY
5.4.2.4(P20) kL —
RIERE RO 5—Oy |\ (E BT 3RS EBDESL &
UL —ENEBNZEET Do /oL R DIS A 1L SRk —%
EFAL T kL — A RSB AR TR B TS S
FREDRS R U S NS R W R DRI R FICE T . . . e e _
ST ETBEE, UL —DRBE VAR | o EEIEET L E e, I R
: i BEICE) IREI DRI R TIFRICH RN T BRT
BREEMBEELS, ABhitg
AETMN REEBOEAREBEHATVEES, - °
b) BRI R S IREECIEIR T 2 BICBEEINB15E,
O)RLEBOT yIHEEN L ELISE,
5.4.3.2(P20) JIRNGITA L Z2—Oy 7 DEIE
HE£TOITITINAMA—FEFERALEVGE. VY IMNITT
PRI EBMBEEL DI 2—Oy 7R ERL TESEW, &
STHORLTATFYINAXPA-SLIR.JIS COS081D | oo Tms5%TNANO—SEEALENE A S EEDE
SILZXUSLINEEMEELSS LML BIESNLTOTTY | segete i), s ONLLEEE AN, IR OB H
PNAAETE 5 RETATTYINANCT R | i L. BRS BB BIET,
Ah-BER LA K. BEOBERVEEROLSMEE - A - °
L. EISRESICEBRPTREEELVAELEC LN
EBDHL,
5.4.3.3(P20) {FEHDHIR
NRESABREB(ZIZTOY ST A -5V TIIESE TATIXTINALIO-TENREREBICEALAEE.
Vo F7o AR SREOMEEICIE. DA EZE DN MEE | BBOBRERELSICL), ERAKRKERD HRED 720,
TEHPRIETOTZTINANA—FERBILALIZERE | RECREIOERY EEFIFERICH DT EL. BFTH%
REBLATNIEED R, N HET,
5.4.3.6(P20) B2k
TATIRTINAAA-INSRIL T EBEEM TEIRR NN _ - Cdren
UL A FEREL AP REES AV AL RABIEDfE | 7o e PR BAER T LR
SEXBBIELT THEL TRESENELTATIRTN | ) {é\[:};kﬁ LN f;‘tu;é PRI A IR BT
TAO-SHRBELOESERG RECREIERLIE | o0 "0 e
SN BRI R IR M SN AT IE ST, - °
5.4.3.8(P21) B S E
L _ AW gl A TRTIRT NI O-JEERAL. RERERIC EIRE
TRTIRTNAAO TR CPU AT —LEDBUIRAEE | |- om v BREILABE. ELVANEBIEN R
A NKITTHEROVINITT DRBEAEBISE | L) s ot e 7t S AR P A T 18
BIHC ST LERSCMRBICE@RLETIEES BV, | 5o Sl
5.4.41(P21) | —f3=I1E
PRSI BN REL BTN, MR AR S REORE R
FENEE HBEERE LS TERRELL BRAKE | BRERENS RELLR, RESEX RIS OME
PRAELFBE RS LIRS DOMFHEHAE 1L | S#RE 1P LIRIOER T3 R SERAEHRIEVEES. &
RISER TERRLEMAERIEINEESEVBL. HT | MU REL BROBAD HIET,
ZRRRIFL ST DRRYTA
5.4.4.3(P21) &
SHF R 4 N V=L - N S a1 S
ZhACEE2AEIICRIEINIEEDS U, @%5)‘,,&;”‘3’5%% """ - TR
545P21) | NRERESE
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IGHRMmICIFEFTIEHE - BEPORMHETENTVET,
* The equipments in this catalog include patented /
patent pending technologies.

¥ AHEOVIESIBMERALTVEY,
TERBA NI TREHUICTREL T8,
*This catalog uses the Sl units which can be calculated from the following
formula:
®1kcal/h=1.163x10°%kW 1kW=860kcal/h
@ 1kcal=4.18kJ(10000kcal=41.8MJ) 1kJ=0.239kcal (1MJ=239kcal)
®1mmH.0=1kg/m*=9.81Pa(1kg/*=98.1kPa)
1Pa=0.102mmH:0 (1kPa=102mmH-0)

ZEICHTITER:
TfEFADKIE . EURFIABZ S < BHFHD L. EL BBV S,
SAFETY PRECAUTIONS :

Read the instruction manual carefully before using the equipment.
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CHUGAI RO CO,LTD.

IR E X AT T5028331 MR EEFAT2 T 4%

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

T5 NEEAE TEL(072) 247-1440(&38)  FAX(072)247-1441 Tel +81-72-247-1440  Fax +81-72-247-1441

R R X # T1080075 RRAEBXEE2T B5E7S(4mEN)

Tokyo Branch :2-5-7,Konan,Minato-ku,Tokyo 108-0075,Japan

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

BEEEFRM T4500003 BHEAPHERERFE1T B21E195 (@Ry924452917)

Nagoya Sales Office: 1-21-19,Meieki-Minami,Nakamura-ku,Nagoya 450-0003,Japan

TEL(052)561-3561 ({t3%) FAX(052)561-3566 Tel +81-52-561-3561  Fax +81-52-561-3566

OEHARICOVWT, WRDAEDFELLICEETIHEDHNETDT,

@The descriptions and specifications are subject to change without notice.
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