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The characteristics of temperature distribution, NOx and CO formation in a

MILD combustor with the variation of equivalence ratio
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Abstract: MILD (Moderate and Intense Low Oxygen Dilution) combustion is a technique
which is able to reduce NOx formation and to uniform temperature distribution in the
furnace by recirculating the exhaust gas to the fresh air and fuel. This study focuses on
finding optimal condition of MILD combustor by changing equivalence ratio with fuel
and air flow. The present experiment employs six thermocouple sensors in the furnace,
and two concentration probes of NOx and CO at the exhaust exit pipe respectively. The
MILD combustion phenomena have been observed at the condition of equivalent ratios
of 0.71~0.73, and the temperature uniformity, NOx and CO concentration are also
examined at the MILD combustion condition.
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Figure 1: Schematic diagram of MILD combustor
system

TC#L =
TC#2 &
TC#3 &
TC#4
TC#S &
TC#6 5

SlieleSiciblelelsle




PN WA PFE ABSe] W T HOE £F
S W17k Aol ol Felth, F S
AREZS Hheel R H 500mm EA 4As4
Lo ol 22 AR 3/t el 9 Wl
F2 2 WA bs A WA A ol
=

Fumace |nner Dinometer ¢ 220

Table 2+ S
HIE Al 3holtt

2 A7 AR, ALE YR 2EE A
el 25 oo 287 8 dAE R A
2E g E AHEst] WR2EE 800T1%
o2 WA Mg & ALE Y] 2x7F 850CTTH
HH AEHYE 1Y shdel AXx" MILD <
2718 T 98 ¥ 7S FEstAT oW ¥
7] TS AFATNL, A5 FES - =5
E74E Wl YE AaZ YR 258 DAQ
board® &A3t3 7tAEA7|E AME-Ete] Bl 7] 7F

Table 2: Equivalence ratio with of fuel and air flow
rate

Air Inlet @ 2(1.0) X BEA Fuel flow Air flow rate (£ /min)
5 rate
(¢ /min) 180 200 220
il 13 0.68 0.61 0.56
—
L Exhaust Gas ¢ 14{.D) X 4EA 14 073 066 06
- 15 0.79 0.71 0.64
Fuel Inlet €2(1.D) X 1EA 16 0.84 0.75 0.69
17 0.89 0.8 0.73
Figure 2: MILD Combuster burner 18 0.94 0.85 0.77
19 1 0.9 0.81
Table 1: Composition of LNG
CHy 89.4% 3z 1
Call 8.6% 31 42 g 25 2x
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Figure 3: An example photograph of MILD combustion
condition in the furnace
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Figure 4: Time history of temperatures in the MILD

Figure 5: A flame photograph of MILD combustion
combustor
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Figure 6: NOx concentration measurement with the
variation of fuel and air flow rate
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Figure 7: CO concentration measurement with the
variation of fuel and air flow rate
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