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On a gas boiler with a multi-port premix burner, the fuel-lean combustion method is effective to reduce
the NO. emission and the heat loss and to design a small furnace, and hence it has been desired for the
practical use. However, to adjust the heat load continuously with these advantages, the air-ratio must
be controlled properly. Most of the air-ratio sensors that have been studied for the last few decades
aren’t suitable for a small boiler in the cost-performance or the enduring reliability. In this paper, a
practical air-ratio sensor is proposed that measures the air-ratio with the color signals including the
radical emissions. Also the following investigations are reported: (1) the relationship between the
color signal and the emission, or the air-ratio, (2) the construction of the fiber sensor, and (3) the
substantiation of its usefulness in the applications to an actual boiler. These results guarantee the

industrial usefulness of the proposed method.

1. ¥ L & I

TR OBBENTIRETH 2 FRAATARA 7 —
¥, NO: HEHE ORI B h, BREZEKEOHE
X OVEFEOR ELIFTE L. £, ZRIBRK
N—F =D OEHIZL Y, KEROEMHC L 2HEAR
BRBEDEH & R4 7 —Q/NEHE, [RERBAFICHT 2
IR L FREE 05, MREROBEEZEMCEAL, &
S I EFRR 2 B A TR IR 1 BRI 2 BRI hRE
BT 2 MBBRIE R HERE T 2 i3, EANRZESR
ok, SEReHET 2 LEND S,

KBEERA 7 — BRI 7~ b CRERFHERE
SYeEHEY 7Y, NHAKERA 7 -ATREESRA £
CERBREED , ROMHES A FENFHHEY, 47— TV

B AT EBHNED, KEOENED @ & 2R
BOERD 2 »IFESIRHMOT RN SN T» 5,

NS DFF R BN Ll EE - EBH O/
ARA T —ICEAT BB, TEEE - L, REHE,
RIS 2o 2L, BB HEAR L £ OER LOFHE
L0, BRATHRIFEESES b OERHRA > —
DEENHRHETH 5.

FHRE T FRAER - NITARA 7 —~DEEZH
M LT, B CRFORZ 5H7 74 N —REKR
My —wHfEL, ERbEEET 2T 5. #
KT IRABRRE, v —eRKEOBOS7 A5y
787 7 AN—RFAL, KRHEEN - BET 5. £
D, HIAT AN =2FAVWTCHEC DI YAV
HELEEOH LROKRENET 2558 L, GaAsP



K7 7 A N—REGE >y — L O %8 (LM - WWE - )

7A MNTAX - N CHEEBRT 2. TOWMESHY L
SRR, RAESERET 2FETH 2,
COBKIBREBET 2700, SEAFBAN—F—H L
DKRIGR, BRI X 5 KEENOBEE 7 © DR
IR RBIHL, oY — ORI 2,
77 AN—DRNFFEORITIER L D, o —OHR
CREMNBLRET 5., oM, SYILER
KBRS 2 EDENOTES 2 HOLEHEICOn
T - FHliT 5 & & b1z, ZDEIME S EE L 5 —
DZETLLHIE & D HREET 2,

2. RAT— LBRBEX R DB

2.1 R 7—nEiEE NO. HrHisi

Fig. LRI #RAR 1 5 —13, E¥ - 2BHOTES
RFERBARA 7 —THY, BROAHBE Q #5125
MJ/h DIBEFNTH B, ANBRIIEIEF X 03524
RBEL BORRBCEET 5. K4 77—k, ~N—F
—(125X55X 13 mm DRI £ 5 3 v 7 #iz ¢ 1.2, 1.3,
19mm O 3BEOLILH 34 mm QBB CTFERIZS
ENCERT) BEMH ST B, N —F — ORI 2 TR
X Fig. 9IcRd, HAIFIC X D IRE g SRHE I Wiz R
BARATH2EHHNAI3AR, ZE7 7RI 29—
TRERES EWEICESY sh, B, ~—F —i
EALUTREZCEH S NG, #EH A ICEST 3255
Bovid, 77 VORAAELKER2ET— ¥ —OHEHE
n I EOHET 3, BAKENN—F —EECIZIZES L
TERKRRDORBERTRL LIREES 5,

HERA T —D NO, CO HEHMEEE L 22K m, AN
BE Q OMF% Fig. 2107 . ZRE m IS AR

Density of

NOx and CO
0.21-02 - 1 7
Density of O2
Gas flow [ Valve] »
signal driver
City gas[13Alo
i rafi Air purge
Air ratio h
set value_ signal

Fig.1 Schematic diagram of testing gas boiler
with air-ratio control system.
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Fig.3 Spectroscopy of flame emission.
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Fig.4 Intensity distribution of flame emission
detected with color CCD camera. (a) Blue color Vs
and (b) green color Vs.
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Fig.5 Intensity distribution of color signals as
parameters of (a) m and (b) Q.
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Fig.6 Variation of R with m and Q.
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Fig.7 Optical characteristics of plastic fiber, glass
filters and radical emissions.
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Fig.8 Variation of temperature on fiber sensor
and boiler system.
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Fig.9 Calculated irradiance of flame emission
into fiber sensor.
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