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K3F/\—7F (20185 b3 Y HHEHKRNEL EHRFRFE)
APPLICATION OF HYDROGEN BURNER at TOYOTA
with cooperation of Chugai Ro (ToYOTA News release 2018/11/08)

W 7KFE/N—F (H-HSGB-30)
Hydrogen burner (H.-HSGB-30)

@ BHHRN—FICTRTEMRS:
Hydrogen combustion with a city gas burner
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Although hydrogen has attracted growing interest in recent
years as an alternative to fossil fuels that does not emit
carbon dioxide (CO2) when burned, its characteristically
high maximum flame temperature and rapid burning rate
contribute to significant nitrogen oxide (NOx) production as
well as safety concerns when used as a burner fuel.

The hydrogen burner which Chugai Ro has now developed in
conjunction with the Toyota Motor Corporation, however, has
a construction which enables it to capitalize on hydrogen’s
advantages, which of course means no carbon dioxide
emissions, while also achieving superior low NOx production
performance and providing a high level of safety.
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Combustion of small amounts of hydrogen and oxygen to reduce oxygen levels
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HSGB TYPE HYDROGEN BURNER
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HSGB-H2-L TYPE

HIGH SPEED GAS BURNER

(LONG FLAME TYPE)
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7k%&/{—7F HYDROGEN (Hz:) BURNER

HSGB-H2-H #

N AE—RARIN—F
(FERE)

HSGB-H2-H TYPE

HIGH SPEED GAS BURNER

(SHORT FLAME TYPE)

Zero CO:z Emission

Since hydrogen does not contain carbon, it does not emit
carbon dioxide.

Low NOx Emission

Low NOx performance is achieved by lowering the flame
temperature with our unique combustion technology.

High Safety

It has a burner structure in which fuel is ejected from a nozzle
and then mixed with air. Since air and fuel are supplied
separately, flashback is unlikely to occur during combustion
and it is possible to burn safely.
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1
STANDARD SPECIFICATIONS

L2 HA
IN—FHIRX | BEE | R L-model H-model
Burner Firin Air . NR N NR
model rateg ratio G bR - ZER AFtlfe‘é NOx 11%02 " A RET * TET AFT;feé NOx 11%02
as Pressure| Air Pressure [P Gas Pressure| Air Pressure [P
g g
HSGB-3-H2 | 35 kW 600 mm 250 mm
HSGB-5-H2 | 58 kW 800 mm 350 mm
Eggglggz 1;2 m 11 | 4.0kPa 4.0 kPa 19100001"; 30 ~ 50 ppm| 4.0 kPa 4.0 kPa ggg 22 30 ~ 70 ppm
HSGB-20-H2| 233 kW 1400 mm 600 mm
HSGB-30-H2| 348 kW 1500 mm 900 mm

)1 HFRI1250 C, R RRE HR Note) 1. Furnace temperature: 1250 °C, Air temperature : Room temperature

58kW. RAHE!
58kW, Long Flame Type

58KW., Fa#H
H2-HSGB-5-H 2w, short Fiame Type

H2-HSGB-5-
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* It is also possible to accommodate higher combustion volumes than those listed above.

R NMAREIR
ENTITY HEATING DEMONSTRATION FURNACE

K3 - LNG BiE/IN—F I AR

HotLNG Burner FURNACE SPECIFICATION
. GRS . W1,000 X D1,000 X H1,000
Inside furnace size
1FA .
E 1,250 C (Max)
urnace temperature
e KZFE.LNG
Fuel Hydrogen (H2), LNG
KEIN—F
] IKZIN—F N—F K- LNG BB/ —F
. 2 Burner Hz Burner
o ’
" g : H2 Burner Hz + LNG Burner
UM BBMANEE > 2 — IS TEEOIMBHERNFIRET T, MR INELEER
* Actual heating tests can be carried out at our Thermal Technology Creative Center. K. LNG@K%%’R%@EEE
T X b RETEXAML—2a >
Test Material heating test
Flame shape comparison
Combustion demonstration
IN—F 1%
BURNER SPECIFICATION
1EH IN—F I R S FEERIEAR
Type Burner model Fuel Firing rate Special specifications
A HSGB-10-H2-L KR 116 KW -
H2 burner H2
IR AR D IR EEER A] 28
K& -LNG B/ N —F LNG. KZE+LNG el q
Hz + LNG burner HSGB-10-N3-L LNG, H2+LNG 116 kW Variable mixture combustion rate
Oxygen-enriched combustion
’K$R/\—7 HYDROGEN (Hz) BURNER 2 PRI EGR ST
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INy =38 IKFIN—F
PACKAGE TYPE HYDROGEN BURNER

XPmER T 0T BRAENHE
HIAENIZKFEN-FT . BA
PRETT.

* Hydrogen burners with
integrated combustion air

blowers, solenoid valves, etc.,
for easy installation. 10kPa
e N2
15kPa

o7 | ‘
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1R ER NRERE Flame Length
STANDARD SPECIFICATIONS 1400
= €
wag; 250 kW (215,000 kcal/h) g 2 KA
apacity 51000 Ha
Pt k% (83.3 mN/h) g oo
Fuel H- (83.3m3N/h) 2
KEESD & LN G#AS:
HzPressure 10 kPa - 400 LNG
ERET) & 200
N2Pressure 15 kPa X 0
'EE':F 0 20 40 60 80 100 120
Power AC200 V (1.2 kVA) PSR Capacity %
Hl4E eI
Control Proportional method NOx
=UN IS4 0Oy hIN—F
Ignition Pilot burner 180

160 RTUBERALEE 180 ppm
140 ERNEF RAEHREEEN ZE0.5NmM/hKiE

120 Air Pollution Control Act 180 ppm
100 Metal heating furnaces Maximum rated flue

I7707 BENRIL WESY BN T DX,
KREWHA BREWABEI 7D bO—ILE—4,
HES KFBER. FL—LTLREZ(FT3Y)

Air blower, Operation panel, UV sensor, Ignition Trans,

1%3RE] (ppm)

NOx [O2 = 11% conversion] (ppm)

i ) . issi f less than 0.5 million Nm%h
Accessories H: solenoid valve, N2 solenoid vaIve, 80 gas emissions ot less than mitiion Nm
Air Control motor, Hz pressure reducing valve, I 60
Flame arrestor (option) LN KRR /Ho
%O, 20
Q ) LIGH%15/LNG
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BEEERRZRA KF/IN—F
HYDROGEN BURNER FOR PAINT DRYING OF AUTOMOBILE BODY

HR
FEATURES
e/ t5—DKERD
ZEEBR /N —F /[DGB

ﬁ,_ BEER BE27)a—-2HZ1N—
BRI CIFEEZES High temperature air F & R— XICEER
Recirculated or low N s
temperature air ¢ Tiﬁ%ﬁ* #ﬁ—(‘E%if@%
cHn £
oA EEE . TRASH
13A Standardstructure| e | ong-selling multi-stage
— E 100 [ 478 / Fumace Temp : | 5F fREMIE combustion burner for low
EE 90 | 600~800C H  Standard siructure temperatures / developed
e% gg I 7Hk2§ f\i’;ﬁﬁ{fﬁhanges on the basis of the
w2 & "MODEL DGB DOUBLE-
% g 50 LNG CONE GAS BURNER"
TS gg ¢ Proven track record in
L= 2 Ha2 New many drying applications
8(% 18 | | for car body paint with
> .
S g 0 0 40 60 80 100 120 conventional fuels
=z

A2 CAPACITY (%)

7K#/\—7 HYDROGEN (Hz) BURNER 3 PR TGSt
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WESI7Y bFa—TXK=RIN—F
W TYPE HYDROGEN RADIANT TUBE BURNER

1R
FEATURES

o Fa—THAX:7TA>F 514 >F 2 ZHE

o EEEINEO - DIFRNFES %81 §ERRTRE

o MERBHIH THAIBIFICHE VTS DEEH Y

e Tube size : 7 inch, 5 inch

e Can be used in any furnace atmosphere due to indirect heating

e Has a proven track record in heat treatment furnaces for
conventional fuels

o 13A DRBDEER :17.8% [{£F] Fa1-THAZX 1 TAF 51 F
13A  Ozin Air :17.8% [Conventional] | Tube size :7inch 5inch
o KFE ZRAOBR 17.6% [6E] IR 1950 C 950 °C
He  Ozin Air :17.6% [Improvement] | Fumace temperature : 950 “C 950 'C
_._7@ REPOER :15.5% [HE] 2Rt 11.15 1.15
He  Ozin Air :15.5% [Improvement] | Air ratio 115 1.15
400 BRAMRBEE 1105 kW 70 kW
— Firing rate (Max) : 105 kW 70 kW
=9
o>
& T 300
XL
T3 HEA AMEIR
IS 200 Wast irculati
o z aste gas re-circulation
58
z& 100
z
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IVIWIY RBSIT Y MFa1—TKFEIN—F
SINGLE-END TYPE RADIANT TUBE HYDROGEN BURNER

7k%&/{—7 HYDROGEN (Hz2) BURNER

R
FEATURES
e Fa—THAX 41 F (MRIREE 14~19 KW)
o EEEINELD 7= DIFNFE T % 81§ ERFTAE
o HERMAMATEHANIBIFICHVWTEZLDEESH V)
e Tube size:4 inch (Firing rate: 14~19 kW)
e Free-selection of atmosphere inside furnace owing to indirect

firing method
e Abundant experiences in heat treatment furnace

PRBEE VS NOx
Burner load VS NOx
¥R / Furnace Temp : 950 C 225tk /Air ratio : 1.13
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IKFREABESREIER
INDIRECT HEATING DEMONSTRATION FURNACE

R
FEATURES

e WEIRTKFZMBiER- > > J IV I > REIRT KFMBis %
1 BI(S > FIT > KRB KFE/IN—F %% bf:ﬂﬂ?&ﬁﬁ%%ﬂ)ﬁ
" I'type (Single-end type) hydrogen burner o N—F & EE L - EFIF TINEEES - BE DT - B
TEMDIREL % Eib
e [nstallation burner type
W type RT burner - Single-end type RT burner
ABBWEKEN-F e Verification of the following items

W type hydrogen burner Heating capacity, Temperature distribution,
Controllability, Safety

| Baie

STANDARD SPECIFICATIONS

¥EEE / Capability HNELAERE / Heating Capability
H#h~ti& / Effective size 610X 920 X 580H (STD-H/S)
# AE & / Charge weight 4 0 X440 kg@4FE930 C / Gross 440 kg@Furnace temperature:930 °C
hi#t753X / Heating method K& H X #kEE2% / Hydrogen burner

A 193 kW (166,000 kcal/h) % 1147 kW(127,000 kcal/h)
Max:193 kW (166,000kcal/h) Common use :147 kW (127,000 kcal/h)

PIDRFFE] LL B, ON-OFFHI4E, £ LL 5| %148 (CRBD &)

PRI E / Firing rate

N=] £
RERIE / Control PID time proportional method, ON-OFF method, Position-proportional method (CRB Only)
PRI5EEsAE X / Burner configuration WRBG-H2-5B X 2pcs / CRB-H2-4B X 4pcs
fF#E% 1% / Ancillary facilities B L (- JmtE- H XEA) / —

INBERKZFIN\—F(UNOY BIN—=F)
SMALL CAPACITY HYDROGEN BURNER (PILOT BURNER)

T 7 HtHe ZIN=9TZT !F%E
) d&)mbustié}l Ezlair inlet  Spark plug FEATURES
A N\, o KFED & THRIEETRE L “ASPNEL” £ KE. ZRD / X)L
BxEY Spark plug Iy IAKXORPE” # ZHE
Flame holder e 2 type hydrogen burner
\ “ASPN type” :Combusted by supplying only hydrogen
N—oF “RP type” *Hydrogen and air nozzle mix type
Burner B ZAHE "
\. Fuel gas inlet \ l\_j-ﬁ:&
/ I S S BURNER SPECIFICATION
Fuel gasinlet Gasnozzle Flame holder N
5L / Item ASPN RP
ASPNZY RPZ! PRI B / Firing rate 2.3 kW 5.8 kW
ASPN type RP type 22tk / Air ratio - 1.0
4 Z[E71 / Gas pressure 2.5 kPa 5 kPa

K AHZOTESIEMAERAL TOET MERBE A T RRBAICTREL TSV,
*This catalog uses the Sl units which can be calculated from the following formula:

@®1kcallh=1.163X10°%kW 1kW=860kcal/h @1kcal=4.18kJ (10000kcal=41.8MJ) 1kJ=0.239kcal (1MJ=239kcal)
@ 1mmH:0=1kg/m?=9.81Pa (1kg/cm*=98.1kPa) 1Pa=0.102mmH.O (1kPa=102mmH0)

LZR(CAETHTER | THEADKG. BIRHAZRE L BFHOL. ELIBBEVLZEL,
SAFETY PRECAUTIONS : Read the instruction manual carefully before using the equipment.
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CHUGAI RO CO, LTD.

o % PR T502-8331 AR SSATRI2 T4%E Sakai Works  :2-4,Chikko-Shinmachi,Nishi-ku,Sakai 592-8331,Japan

F-EVATLEES TEL(072) 247-1440 (E3#)  FAX(072)247-1441 Tel +81-72-247-1440  Fax +81-72-247-1441

TR X 4t T108-0075 RREEXERE2T B5E7S(E/mE L) Tokyo Branch :2-5-7,Konan,Minato-ku, Tokyo 108-0075,Japan

H—EATLEES TEL(03)5783-3378 (E:&) FAX(03)5783-3368 Tel +81-3-5783-3378 Fax +81-3-5783-3368

ZHEBEER T450-0003 ZEEMPFXERET B21F195 (@ht934/K2717) Nagoya Sales Office: 1-21-19,Meieki-Minami,Nakamura-ku,Nagoya 450-0003,Japan
TEL(052)561-3561 ({X%&) FAX(052)561-3566 Tel +81-52-561-3561 Fax +81-52-561-3566
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@The descriptions and specifications are subject to change without notice.



