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Fig.1 Godbert-Greenwald (G-G) furnace'"”’

1—air compressor, 2—pressure gauge, 3—diffusion switches,
4—solenoid valve, 5—dust chambers, 6—gas tank,

7—glass adapter, 8—heating furnaces, 9—thermocouples,

10—temperature controller
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Fig.2 Measurement system of instantaneous concentration

and particle size

1—air compressor, 2—pressure gauge, 3—diffusion switches,
4—solenoid valve, 5—dust chambers, 6—gas tank, 7—laser
units,8—glass adapter,9—pmma tube, 10—light sensors,
11—signal conversion, 12—data acquisition
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Fig.3 Nozzle position and structure

1—nozzle, 2—glass adapter, 3—rubber, 4—knob, 5—dust
chamber
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Table 1 Parameters of conditions for keeping the concentra-

tion of ethanol cloud constant

No. pressure volume of spray volume  concentration
/MPa addition/mL  /mL /g-m™3

1 0.06 3 1.58 7053.6

2 0.07 2.9 1.59 7098.2

3 0.08 2.4 1.56 6964.3

4 0.09 2.2 1.57 7008.9

5 0.10 2 1.60 7142.9
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Table 2
Table 1

SMD of ethanol cloud obtained with parameters in

particle size particle size particle size

No. at2cm at 10 cm at 19 cm

location /pm location /pm location /um

1 96.78 146.58 151.00
2 84.14 121.30 128.76
3 78.12 82.31 94.04
4 70.36 76.45 66.32
5 59.01 70.97 53.45
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Fig.4 D,, and particle size distributions of ethanol obtained

with parameters in Table 1

CHINESE JOURNAL OF ENERGETIC MATERIALS

B MIT 2R LR bi7m o 28 4 X, X F v o 5 AL ik i
£ 7000 g-m~*Zc A7 MK 3 % J1 7E 0.06~0.10 MPa
TR N B S = 55, T L S 2R R T 2 AR R B
T AN A8 o SR 22 Sl A8 A A 2O T R AR R S R R &
A RRBE o A AR BR SE R A X LASE N R A R s A Al b
JRAE A DX LA I 22 R A AR %

®3 AERFTFYERET OB 5 R KR
Table 3 T, of ethanol ¢ loud with different SMD

No. particle size at 10 cm location/pm T/ °C
1 146.58 468
2 121.30 464
3 82.31 476
4 76.45 475
5 70.97 475
490
—o— MIT
7
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Fig.5 MIT of ethanol with different SMD
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Table 4 Flowing velocity of ethanol cloud with parameters
in Table 1

No. pressure / MPa flowing velocity / m-s!

1 0.06 7.7

2 0.07 8.0

3 0.08 15.2

4 0.09 15.4

5 0.10 15.7
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Experimental Study on the Minimum Ignition Temperature of Vapor-Liquid Two-Phase Ethanol/Air Mixtures

SUN Chu-yan, SU Hang, ZHANG Qi
(State Key Laboratory of Explosion Science and Technology , Beijing Institute of Technology , Betjing 100081, China)

Abstract: The minimum ignition temperature is an important basis to determine whether the fuel air explosive has the phenome-
non of fire channeling. The mixture of flammable liquid and air forms gas-liquid two-phase cloud. At present, the research on the
minimum ignition temperature and the specific influence of cloud concentration, particle size and velocity on the minimum igni-
tion temperature are still in a blank stage. In this paper, the research method of dust minimum ignition temperature is used for ref-
erence. With Godbert- Greenwald (G-G) heating furnace as the main test instrument, the minimum ignition temperature test sys-
tem of gas-liquid two-phase cloud is established. On this basis, the cloud instantaneous concentration particle size test device is
established. With ethanol as the experimental reagent, the particle size distribution of ethanol gas-liquid two-phase cloud was

3

measured under the experimental conditions of 7000 g-m™* cloud concentration at the center of the heating furnace and

0.06—0.10 MPa fuel dispersion pressure. The effects of particle size distribution and cloud velocity on the minimum ignition tem-

?, with the increase of pressure from 0.06 MPa to

perature were analyzed and discussed. Under the concentration of 7000 g-m~
0.10 MPa, the particle size decreased from 146.58 pm to 70.97 pum, the lowest ignition temperature of ethanol first decreased
from 468 °C to 464 °C, then increased to 476 °C, and finally kept at 475 °C. When the pressure is less than 0.07 MPa, the main
factor affecting the MIT is the particle size, which decreases with the drop diameter. When the pressure is greater than
0.07 MPa, the main factor affecting the MIT is the flowing velocity. Since the velocity is constant, the minimum ignition tempera-
ture also stays stable.

Key words: ethanol cloudy; Godbert-Greenwald furnace;minimum ignition temperature; particle size;flowing velocity
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