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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Combustion pressure varied with time Fig. 3 Combustion pressure varied with time
under constant volume of hydrogen under different volume fractions

& 3 Bon T HIAIRE 300 K WIHATE 1K 0. 2 MPa T4 K A [ 4A B 43 B & AR B2 10 1 g it 2%
TR R B AN TR]  AH I 1) KR IR 08 38 13 A AR ROAS [R] B2 I A e 9 1T 4k I 3 B0 O 48K e 1 52 B[] C 220k
TR R eFr 2 B[] SRy DAAR e I s B 5 v 380 i ) e KA A S B2 D AR A [ o (LR R e 4 2 5 — 3300 0 2 A
T UG 89 A Bk 0 B 72000 55 R 8 L - BIE Fg 10% 08 R BR s 386, R 0E 1 R 4 D B O R



582 DS 1

4]—3‘

i

5 34

Ui » B LR B 58 AR BE L TR It ] AR O o 5 KOE

b s AR T AR B AR B BEA T 22 5
3 BEZTHARE

FARBER K T3 2 A 1 B L AE A [R) T80 e 4R 1 1 i

BABE N T 18 AE AR i AR P TR SR B B e R T3 {EL, 18T 4 BT W BA B FR TR BE A == 2 5 1L ¢ 9S4k

AR . FEARIRBE R BR T 00T L Bl A 25 24 ik LU A8 38 R o gk T S 1 I i i) o

(a) Temperature change
0.8

0.7
0.6

Pp./MPa
=
=

—— 300 K, 0.1 MPa
- 400 K, 0.1 MPa
—— 450 K, 0.1 MPa

(b) Pressure change

2.5

20

1.5 F

P/ MPa

0.5

—— 0.1 MPa, 300 K
—a— (0.2 MPa, 300 K
—a— 0.3 MPa, 300 K

P 4 SRR AR T B R == 24 1 LE A0 2 A il 26

Fig. 4 Combution-explosion pressure varied with equivalence ratio
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Experimental study on hydrogen constant volume combustion "

Bao Xiu-chao', Liu Fu-shui*, Chen Chao'
(1. School of Transportation and Automotive Engineering » Xihua University ,
Chengdu 610039, Sichuan, China;
2. School of Mechanical and Vehicular Engineering . Beijing Institute of Technology
Beijing 100081, China)

Abstract; Hydrogen constant volume combustion was investigated by using a constant volume com-
bustion bomb and a high-speed data acquisition system. The pressure change in the hydrogen constant
volume combustion bomb was summarized and the rules of the combustion-explosion pressure and the
explosion constant were generalized. The combustion pressure changing in the constant volume bomb
with central ignition can be described in the following process. The combustion which was interfered
by ignition was at a constant pressure, the pressure increased slowly at first, and then increased rapid-
ly during the combustion. There would be a pressure oscillation in the later half stage of the combus-
tion. If it was not under the extreme conditions, the explosion peak pressure increased firstly and then
decreased with the fuel equivalence ratio increasing. There was almost a linear relation between the in-
itial pressure and the peak pressure. The explosion pressure and peak pressure decreased with the ini-
tial temperature increasing. The explosion constant increased firstly and then decreased with the fuel
equivalence ratio increasing, too. When the fuel equivalence ratio was lower than 4, the explosion
constant increased with the initial pressure increasing, or vice versa. When the fuel equivalence ratio
was lower than 2.5, the explosion constant decreased with the temperature increasing. And when the
fuel equivalence ratio was higher than 2.5, it was just the opposite.

Key words: mechanics of explosion; explosion constant; constant volume combustion; hydrogen; ex-

plosion pressure
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