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Attainment of Luminous DME Spray Flame by Controlling Air Mixing at the Flame Base

ANBR RS - R B - BT RIR!

e &3

SHITEE =L

(GIp = I/ R E 2 AN /il

KOBAYASHI, Masanori*"3, IGUCHI, Akira', MAEDA, Kazuo', HIRAYAMA, Koji', ASOTANI, Toshimitsu',

SHIOTANI, Hitoshi’

D HDEz 2= 70 > 7 () T 261-8501 T35 S0 X Hli 1-3
Idemitsu Engineering Co., Ltd., 1-3, Nakase, Mihama-Ku, Chiba, Japan

2 () EEFEBLTRR A WL PTHT L F1 B R AT T FE 2 > 87 —

, OGUMA Mitsuharu?, and FUJITA, Osamu®

T305-8564 =  AFHIWEA 1-2-1

National Institute of Advanced Industrial Science and Technology, 1-2-1 Namiki, Tsukuba, Ibaraki 305-8564, Japan

3 B K FRABE T AR T 060-8628 ALUEHTALIXAL 13 4505 8 T H

Hokkaido Univ., N13, W8, Kita-ku, Sapporo, Japan

2008 4F 1 H 25 H3Z A ;2008 4F 4 H 6 HAZBEReceived 25 January, 2008; Accepted 6 April, 2008

Abstract :

To apply DME fuel to existing heavy oil boilers, technology that attains the luminous combustion is vital for

maintaining the radiant heat transfer. Through this research, a simple method with installation of circular conic shroud on the
burner tip is proposed to realize the luminous DME flame. By attaching the optimum-designed shroud, DME spray flame
becomes more radiative, and the intensity of radiant heat transfer is increased. Measurements of PM (Particulate Matter)
size distribution prove the formation of soot from DME in the luminous flame. Attaching a shroud induces the inhibition of
mixing DME spray and circulation flow beside the burner tip, and a fuel-rich area is formed near the burner. As a result of the
flow field change, in comparison to a conventional burner, a wider area for thermal decomposition of DME and formation of
soot is attained. The improvement of radiant heat transfer of this luminous combustion method is confirmed by application

test to the actual boiler.
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Fig.1 Diagram of the experimental system
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Table 1 Dimensions of the experimental shroud

Cylindrical type Conical type
L(mm) L(mm) | d(mm)
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Fig.3 Flame picture of DME (left) and heavy oil (right)
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Fig.13 Heat transfer ratio of radiation and convection with actual boiler
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