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Abstract : Among many methods for reducing NOx emission, a self-recirculating type burner has received considerable
attention in small boilers because the NOx emission level can be well reduced without great cost and space. In this study,
further reduction in the NOx emission has been attempted by cooling the recirculating gas, because the mass flow rate of the
recirculating burned gas under cold flow condition is larger than that under burning condition, and hence, it can be expected
that the combustion air will be diluted to greater extent with the recirculating burned gas if the recirculating gas is cooled
down. Results show that the NOx emission is decreased by the cooling. For example, the NOx level of 22 ppm for a 65 kW
burner at air excess ratio 1.4 is decreased to 13 ppm if the recirculating gas of 775°C is cooled down to 575°C. Measurements
in the combustion field show that the highest temperature in the reaction zone is decreased to 1122°C and the NOx level
is reduced around 10 ppm just downstream the main reaction zone, suggesting that NOx formation is almost ceased and
saturated. Additional measurements for various heat output burners of 140, 620, and 1620 kW also show that the NOx
emission levels can be successfully decreased by the cooling. Therefore, it is confirmed that cooling of the recirculating gas
is very useful to further reduce the NOx emission in the self-recirculation type burner.
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Fig.2 Schematic of self-recirculation type low NOx burner.

Fig.3 Attachment of a cooling pipe.
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Fig.5 Velocity vector profile obtained by PIV system.
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Fig.12 Variations of the mass flow rate ratio and the estimated oxygen
concentration of the diluted combustion air with the recirculating
gas temperature.

MBI L CEEMI 2k s gt e b 53, Pk, HOWH

IEERA A2 T2 LT, ZOERREZMNI Y, 2
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P EAFT & 17z,
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AT, MR A F FARBER O NOx KR T
G TH 3 HOHEER A A—FICBE LT, 20 HCHERY
A% BRI L DB HIT A 2 LIk 2 B NOx K
kAT, ZORE, LFOZ EPHL MRS,

(1) HOTHEERA A DOE BRI, FERABERE 120 L Tk
W3 L, 6 HIREIC R 2,

Q) HOHERAAZEGHNT 2 L, BEFHOIKEIT 2
NOx HEHEIZIRA T 5. 65 kW N—F D4, 5 1.4
T H OGRS R % IFGHIRED 775 °Ch 6 575 °CE
THWHEIT % &, NOx HEHEIZIEW ARG D 22 ppm 20 5
13 ppm FTHET L7, MRS, 2450k 1.5, 1.6 T,
NOx BEHME X IEMBEIRED 19, 18 ppm 225 12, 11 ppm I
FnEFNEA L7,

(3) WY, WA, WENC X Doy — S
LW 1100 *CREICERT L, Z3LCHE)E LT NOx
23 IA U<, FRISH P el o Pk Efk
BEEFTERTLTWE, LEd->T, HOHIGERT AD
HWHNZ, NOx DERZ#> ETid THZZTETH
LEEHLNG,

4 &8, BEHORELNN—FT 25 EL TRFEOER)
HZEPDIE D, 65~1620 kW DEHIFHT NOx HMEK
WT 2 EDHERTE .

DUE, ACTEERD A Z2GHT 2 AKTEZ, HOTHER
BN —F DH 72 2K NOx {bZ X2 LTl THAITH %
CEDEFE DD ER ST,
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