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When oxygen-enrichment combustion is used to hot heating furnace, it is
necessary to control NOx emission which occurs in large quantities. We have
developed the ultra-low NOx oxygen-enriched combustion system “Innova-Jet”
for applying this problem. “Innova-Jet” is using an innovative forced oscillation
combustion method, and made it possible to control emissions of NOx. We found
out that “Innova-Jet” could reduce NOx sharply and the temperature in a furnace
is equalized by the churning effect of the gas in a furnace, and intermediary
thermal efficiency improves in the development test. We established new oxygen-
enrichment combustion technology applicable to a heating furnace as energy-saving

technologies.
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Fig.1 Characteristics of oxygen-enriched combustion



KB BBEERER No.30 (2011)

BEEHS X Z 2 Z 012G 0, ST AREIE K
% ML O W IR E & RRMKIRCR D BIfR 2 Fig.2 1R
9, s, MARMERCROERE (1) K& Ui,

7Z7ZL, R D BRBHETER (%)
Fair %’i}%kﬁf DIRHE I &
Fo, : TRFR B ALIRBE T ORRBHE ] &

BORMICIRh SR E, HE RE O LR B K UMERRE
21~40% £ TCOHPFATKEL LRI %, LIzh->T,
A b, gh#m R X 2 BEHMEEIR & it
BV D, BEZRIEEE 30~ 40% FEEE TOMRE LR
PETHIUE T DEANEETH D, BT xIVF—Hdfi
& UTRIBA AMEIRICEHRTE %5, L L, BBHEEL
BBETIE, Fig 1SR Uie & 5 I BEILHI DB L A
30~ 40% DHiFA T, NOx I & KIgICHMNT % 728

70
1600°C

60 |
50 |
a0 |

30 |

Fuel reduction rate (%)

20 |

10 |

0
20 30 40 50 60 70 80 9 100

Oxygen content in oxidant (%(volume))

Fig.2 Relationship between oxygen content in oxidant
and fuel reduction rate

20000

TRIFICE AT ZFEICIE, REGRBIETED 5N
BHHLEHEMHLL RIS NOX IRE 243 2 BN D 5,

fiEHR D NOx A= N B9 B et & LTid, HEA
ATHIEER, TidARE, ZERGER EMBIF o N, T3
AP REMICEZETILIBHEN TS0 0,
WINne, ZE5URBEE U MR ZRTEE Lz
FiiTh v, BEEBPECHE T NOx Z T4l
T & 2 MBEEAR RO 5N TV S

Z T THUHTIE, BEEMMHEICHB VT NOX 2K
RIS 2 Heffr & LT, shifilAREEAKE 2 FIIH L 72
FLwnart 7 s O NOx R E LMY X7 L
Mnnova-Jet| ZRHFE L7z,
2. K NOXx BRE LR MO T

Fig.31C, BH¥E L 72K NOx #44E3% (LLUF, Innova-
Jet Lidd ) DAV T M 2RT, AR, HHELO0.6,
1.0, 1.4 DM BT 2 IILH DM RFRE & NO P
(%W&@EQH‘“G%% gt L3, —EROMRNTHR

TG DOREMEGE S NI 2RI R TH

%o fEkOIREMANEE (LU, TEkRBEE L RT,) T
X, RSB VEIEERIO—AE L&A DORER
ZHEEBLICE->T, WP [A] TR KD ISR
fheREhEET05, DED, FUMBRRESRMICE
W T EERLE IR EANE & BORL A TERAE 2 FTIC Y 0 B 2
5T LICE>THFYINO REZ K [a] £ THIHIT S
EDTH B *Y, Innova-Jet Ti&, XH [B] T/RT &
ST, MBLAIDOMEZRIE 2B & &2 LFIRHC, &R
e iREI S 2, DFD, @mEBRIEE - (KEER LR
CAREBERIRIE - RS2 FITRICYI 0 B 2 % C
L& -T, FENOREZXH [b] £TE S
THEDTH 5,

18000 |-
16000 |-
14000 |-
12000 |-
10000 |-

8000

NO, eq (ppm(volume))

6000 |

0 4/\,

Oxygen ratio 1.0

4000 Gb// A: Conventional [------
2000 v

Oxygen ratio 0.6

Oxygen ratio 1.4

B: Innova-Jet

L

20 30 40 50

60

70 80 90 100

Oxygen content in oxidant (%(volume))
Fig.3 Influence of oxygen content in oxidant on NOx
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Fig.4 Procedure of Innova-Jet
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Fig.5 Comparison of temperature dependence on NOx
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Fig.7 Rate of NO production analysis
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Fig.10 Control pattern of burner
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Table.1 Experimental condition

Run No. 1 2 3 4
CH, (m*(normal)/h) 35 50 80 110
Primary/Secondary flow rate 1/9
Oxygen ratio (-) Con.1 0.58
Con.2 1.62
Ave. 1.05
Oxygen content Con.1 79.3
in oxidant Con.2 36.3
(%(volume)) Ave. 40.0
Oscillating cycle (s) 5
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