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Hydrogen Utilization in Boilers and Industrial Furnaces Using Hybrid
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Abstract

COyfree hydrogen is attracting attention as a decarbonization measure. In transitioning to a hydrogen society,
the use of hydrogen in a local production for local consumption model, utilizing electricity derived from
renewable sources for on-site production and utilization of hydrogen, is a realistic solution until a large-scale
hydrogen supply infrastructure is established. However, electricity derived from renewable sources faces the
challenge of ensuring a stable hydrogen supply. To counter this, Kobe Steel is developing and demonstrating
a hybrid hydrogen gas supply system that combines two hydrogen supply sources: hydrogen derived from
renewable energy sources and stored liquid hydrogen.

In addition, it is more realistic for facilities that use hydrogen to convert fuel while making the most of existing
equipment rather than undergoing large-scale modifications or renovations. Therefore, in transitioning to a
hydrogen society, it is important to consider how to start a realistic hydrogen supply and utilization system
from the perspectives of both hydrogen suppliers and users. Kobe Steel's Takasago Works strives to realize a
hydrogen society by demonstrating a series of steps, from hydrogen production and supply to hydrogen use in
boilers and heating furnaces.
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Fig.11 Distribution of combustion capacity of heating furnaces

RS ORI O BB CIRIREHBFICE X R Z 50T
e <, BEREOINERNF AN F T RE 7 K R BEBE D & K FEH)
AZBET A ENERELEZT0D, FIzIE, KEH
HELZ T 2 MW OIRBER = % i 72371212667 Nm®/h (k%
DAL FE B E 108 M]/Nm®) OKREBARALE L 2D,
B8 A AKFEDTRM L TV ARV TIE, ZEN R
WL WEEZONL, T2, BB T
L, KFEOMEVAL L L 72 %E T A A
IR ENTE, MBI OBREZHERFTE
b0 ZZ°C, YA BB O, BEH» 550450
B HEEROMmMEAN (K12) ML, @Oz
VK FRTRBEIL R B X OKEFREE 1T ) 720 IR E R
TEHIPE A AT 720, KERBES X OKEHREAR %
HDHTW5B,

T/, MEJFICB W TREL Z KEAIRIRT 2546, K
FEMAEOILA R (BB 77 A 7 &) I ZRBEEEE (R
WP, KRR CMBEFPAG A A DR ORAEXSIE
ml) BWREL R D, KRG BmEd) 2smEiio
RERBES PSRN S N L EHMASETIE, B~ 5
B (A=, Bige, KFER), BE~OMESE (5
B /IR BT OIHGEEL TB L LEXH L, Z
CC, MR RN T, KERBEB X OUKE B
OPRBEREVE, MBEEE, B~ ME RO 2 7 —
TR EAT D 7260 2 MW Rk DK FZF23E0 2 72 107k i
L, KERBEB X OKEEBERBE DO T 5,

WAt 13 A EAERT 60 500 B LA Lo mEE & B LT
BY, ZNENOMBNF IBINED) O 4w fE, B
MBH AR B 720, BHWNICEHR ARy 7 Ok
FHRHEAELTWD, 207, 2 MWk, HEESRER O
B 2R & U722 D CTWn 2 205, R %
AR Z 725 BITE RBEY I 2L —3 3 » OWESE, ME
FHEEAR DR ) BERL TV 5,

IKEAREM & AR ZERH M OB OBLE TEIEZITH
&C, FUHM CInsir) oK EA B 5 At
(Kb, KEMEE) OBHRECREEDEEIZY
T5 7oy ERE L, KREMGM, KEREMAH—K
& o o HANREOMI, B EO T 5,

BER%E OB % 35 L 72 8RR o0 S25E 5Bk 1 2.,
Pk ORI T OKERED X OKEEBEO IR E
119 28T, ARFEFHA»EK LD 200 CGEAR) B
X ORFEFH AR T A HIH KW o7 = — X2

12 S E oM
Fig.12 Heating furnace scheduled for modification

48 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 74 No. 1 (Jun. 2025)



ST & B RBHZHRIZ O W T ORI G S, BT
DRFFHADPIED B EEZ T b,

ETW=F—Fr=a2—bFIVOEBIZMMT, KEFT
FAF x— VBT D 720 IZKEMEFR I & K FEFH
BB 2584 L TR M Z L BREARTKTH 5,
Mex RBORA T, THEF2HEL T L 44 R
EFTIZB VT, KFICX BB HRIROFEEE I S 512
L, BEINCI MG, AR EO 5 2 EiE, HiL
DH—=Ry=2—= b IFNPETTRL, BONTARPHE
BIIB T AN F =23 2 EEETRM TORLREOBGH
AZHHFGTEDLLEEZ TV,

F 72, MF TV — TSR IR E T (2024~2026
) 1ZBWTIE, YR V—ThB D BN
LT DI MEREEEEZRBL T
[KOBELCO-X] & #&ffi), LoOX%ZHEL TV 5,
REGTRA L2 KREFGEHICE T 2B A, LTo
AX, GXDO—BlE%E 2 Twb,

B AX (Ambidexterity : WF] & ORE PEAFFHEOBRE

b X FrBLF R RRER)

B - =y =7) v 7REM O 7)) v FRKHE

HAMKE Y AT L OB & FEMREM (NEFTo

REFR) A5 L, AKRFNEH O I % Ik
B GX (Green Transformation)

CO, 7)) — e AREMGBAM OFELB L OB AL F

— & LCOREFIHEREIZ X 2 BRENDOFS

WRIZ, INHORRO—FIL, ELWF7ERsE A8
I AV F— - EEFITR AR (NEDO) o BhkH
¥ [KRFE B e ] (JPNP14026) 12X D
BONTEETHY, SR HOEEZET B,

2 E X #

1) MWBEEE BAETEL RV F— - KRESHRBEaSHTE
202346 H6 H.
https://www.cas.go.jp/jp/seisaku/saisei_energy/pdf/
hydrogen_basic_strategy_kaitei.pdf (Z:£2024-12-13).

10)

[KOBELCOZ IV — 7 HRFET HMARFANEN ¥ A7 4 [ A
Ty RROREF AW Y AT A ] & V7K ERHS - BRBER
BRBBIzo W

AT BT, 202349 H14H.
https://www.kobelco.co.jp/releases/1213956_15541.html
(512024-12-13).

[NEDO [/KFH SRR ISR

~ [BUC L 2 AN F =BV ERO TH OB R 722
KREFNETE T VAT 24 ] ~]

A BT, 2022465 H19H.
https://www.kobelco.co.jp/releases/1210226_15541.html,
(512024-12-13).

[KOBELCOZ )V — 7 W% WA KFEFNGEH Y A7 & [ A
Ty FRUREA ARG Y AT 4 | OEFERBRRHIZO VT
HE BT, 2022455 H19H.

https://www kobelco.co.jp/releases/1210227_15541.html.
(&112024-12-13).

[NEDO [/KF#EH: 2MESEHAT B 7 3 | 1SRN

~ ALK EG B OFIH % W5 & 3 5 i BRI K E 5L
O] ~

A ST, 20224E5 H19H.
https://www.kobelco.co.jp/releases/1210224_15541.html
(Z1182024-12-13).

S B, MRFHZOFEBUCMIF K E LAV F =20
T(3) —BHFEIIBIF HC0O,7 ) —KFEIZ L LA BREMCE: -
[ IR PG EIE N | EIBEBRSERE IS8T, 2017-05-17.
https://ieeior.jp/2017/05/expl170517/?type=print
(Z1182024-12-13).

[NEDO [FKHZALSHESERAMBIFE F3E ] 202345 BEAS 1 I AZEIHRIN
~B T ROV F— B D TARD T OB FACI T 22 e T
W T ORFERNE T D IEFE~ |

A BT, 202349 H 14 H.
https://www.kobelco.co.jp/releases/1213954_15541.html
(B12024-12-13).

A LA, Ab2E T2 o5 m Ak K 4. # il 7 5 K116. 2024-9-
11/12/13.

[V R K SRR BE LS b IS T iR 2 7 A B NG AR A 7 [ A
—/N—T 7 F A EQO-2000> ) — X | WMIEHIBEO B H& ] K
RELHARY —FTF—, 20244£10A01H.
https://www.n-thermo.co.jp/topics/detail.php?pkId=97,
(£2024-12-13).

[FJBEEA AL ERA FSQOKFERBETREIC | | = Lk
A&, 202447 H10H.
https://www.miuraz.co.jp/news/newsrelease/2024/1633.php,
(Z1182024-12-13).

R=D fft)7 84§fi4%# /Vol. 74 No. 1 (Jun. 2025) 49



