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ïá
y�â+X»����­�k�K�N�., ê��[�â+¥y�â�X»L§. ïÄL², �y�
âL¡�A\ì��, �â�§Ý:ìþ,, ×���X», 
Ù±�í��§,�Ç%��u�â�§,�Ç; 3
X»L§¥í�§Ý�3�âL¡NC,p'�²w, �N§Ý,pØ�. ©Û
�â+SÜëêÚ�¸ëêéy
�â+X»�K�. ��âßÝ�O\, �â+C�´uX», ÙX»�mCá, ��âßÝO���½§Ý�, UY
O�T�òé�â+�X»å�4�^. �¸Øåé�â+X»�K�'��, 3 1—5 atm ��S�â+�X»5
UÄ�ØC. í�¥�íßÝé�â+�X»5UK��ØwÍ, ���íßÝL��, éX»L§�K�ò��
Or. �ââ»!í�/�â�Ð§!Ë�
§Ýé�â+X»�K�ã�, �â»!p§Ýr¦�â+¯�X».

ê��[�©z¥Á�(J�Czª³���.

'�c: ®"-�ÀØuÄÅ, y�âX», �â+

PACS: 47.70.−n, 47.40.pq, 82.60.cx

1 Ú ó

®"-�ÀØuÄÅ´�«#VguÄÅ, §
¦^pUþ�7á®"��-�, ®"-�36z
í��^e±ü�6�/ª?\ý-¿S, ���
ÀØ�í-��A [1]. Ù�DÚ��N»�ÀØu
ÄÅ-�A5k¤ØÓ, í�ü�6±�½��Ý
�\ý-¿, Ø�3®"-�øAXÚÑ�é�«
�S/¤�ßÝ��â+, 
�3��ý-¿S�
âßÝÑ��, ¤±®"-�ÀØuÄÅý-¿S
�-�aqu®���-�.

�þ�ïÄL², +�â-��üâ-��
'¬Ñy-:eü!X»ò´ÏCá�y�, ¡
� “Ü��A [2] (cooperative effect)”(u®-�¥¡
� “ßÝ�A”)[3]. ÊH@��â+�-�´��
E,L§, Ï��â+¥���â¬u)�pZ6,

���âÓ�-�òk9þ��, ò~�z�-�
�â�9þ��, r?
�â�-�; �Ó�, §�
p�q�ö�z5íN, �N
�z5íN�§�

�»�
¡*Ñ, ~�
�â+�-�. �âm�
�pK��)éõ�¡: UC6|ÚX»1�!Ï
�âßÝCz
ò�½ áX»�m!é9þÚ
�þ�¿�!UC�â±��íN©Ù!¦�â
±��6|Ú-�ÆC�. Ïd�â+-�Ø´ü
��â-��{üU\, �8cé�â�m�p�
^�
)�éØ�Ù.

I	�
Æö [4] ÏLé�êA��â3AÏ
AÛ©Ù^�e�-�ïÄuy, �âmåé�â
-�L§¥�p�^�K�ã�. Nagata � [5] Ï
L¢�ïÄuy�âmåé�â�»�/G9»
��$ÄK�é�, ¿��X�âmå�O�, �
â-��mÅì~�, »�ål�~�. ¦¦^�
»� 1.25 mm �¥/�â-�3�âål� 4, 14,

20, 30 mm �ØÓ��¹e?1-�, uy3�m
å��¹e, �âÄkÑy�N»�, ����â
�»���U\, /¤oN�	Ü-�; 
3�m
å��¹el�m©ÒLy�	Ü+-�. Brzus-

towski � [6] ÏLnØ�¢�ïÄuy, �â�-�
�Ç��âmå�C�
~�, ��â�>�, Ù
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-��Ç��, ¿nØO�
ü�â3â»ØÓ9
måØÓ��¹e»�ÆC�/G, ¿ÏL�­^
�e�¢��y
ÙnØ.

c<é�â+�ïÄõ8¥3u®!�Ò-
�!´�u��N-�� [7,8], é7á�â+�ï
Ä��. Äu®"-�ÀØuÄÅ¦^y7á�â
��-�¿�3ý-¿Ú-�¿S�âßÝ��
�yG, k7�éy�â+�X»Ú-�Ån?1
ïÄ. qÏ��â3uÄÅSÊ3��m4á, X
Û¦¯¦�â¢yX»l
¦Ù-���´Jp
uÄÅ-��Ç�'�, ¤±®"-��:»Eâ
´®"-�ÀØuÄÅ�'�Eâ��. �©òÄ
uk�K�N�.éy7á�â+�X»L§?
1ïÄ.

2 �.�Ä�g��b�

®"-�í�ü�6�\ý-¿�, 3í�ë
6�^e×��Ñm5, �â3����Sþ!�
Ñ. ��.¤ïÄ�´dü��» rp �y�âþ
!�Ñ3ý-¿¥/¤��â+?3§Ý� TB �
çNË����¥, Ë�\9¦�â,§!Lz!
X»-�. ü�â��â+X»�«O3uü�â
?uÃ��mS, 
�â+¥z��â¤Pk�í
�]
Ñk�, ��NX»Ån¿�N�âßÝé
X»�K�, Ú\
k�K�N�Vg, y�â+
N�X»ÏL�	ù�k�K�N�X»5©Û.

Xã 1 ¤«, k�K�N´�ü�â9Ù±�k�
�mS��í|¤�¥N, 
k�K�NS��í
þ�o�íþØ±o�âê��. �âßÝ µ (�
âßÝ½Â�ü �þ�í¥�y�â�þ) Ú�
âÐ©�» rp0 ØÓ�, ù�k�K�N���Ø
Ó (RL = rp0(1 + ρp/µρg)1/3, Ù¥ RL �k�K�
N��», ρp ��â�Ý, ρg �íN�Ý, µ ��â
ßÝ).

3k�K�NS�3X�þ©Ù!§Ý©
Ù!ßÝ©Ù�, �du�âþ!�Ñ, �âvk
AÏ5, z��â¤?�^�Ñ�Ó, z�k�K
�N5���Ó, �â�K�gCK�NS�í�,


ØK�Ù¦�K�N.

��.�Ì�b�8BXe:

1) k�K�NS�3�­�D9ÚD�;

2) K�N�	.��9�kË��9;

3) �â�í��mÃ�é$Ä, ØzÆ�AÚ
å� Stephan 6	, ÃÙ¦6Ä;

4) K�N�.¡aq�N9¡, D9D��d
� 0;

5) í�Øë�Ë��9, �â��N, ��â
5��Ó, �â�m�Ë��9�p-�;

6) y � � � í ¥ � � í u ) � A, � â X
»�ãzÆ�A� Ø�., y��í�L¡
�AUeª?1: 2Mg(�) + O2(í) → 2MgO(�),

� � Ú � A; � A � Ç d Arrhenius ú ª £ ã,

ω = k0(ρYO2)
ν exp(−E/RTs), T ú ª n Ü � Ä


�â§Ý!í�G�!�zJßÝ�õ«Ï
� é � A � K �, Ù ¥ ω � � í � Ñ � Ç, ü
  kg/m2·s−1, ρ ��âL¡?�í�Ý, YO2 �
�âL¡?�í��þ©ê, Ts ��âL¡§Ý,

k0 ��cXê, ν ��½Xê, E �¹zU, R �Ï
^íN~ê (R = 8.314 J/(mol·K)); y�âLzc,

Ù�zÔ¬NuL¡, �Ù�zÔ�¿Ø��, �
.¥@�y�â3LzcÙk���A¡È�Ù
L¡È��Ü©; 
y�â��Lz�, @�Ù�
zÔ´±lG/����yÜ���¥N; b�L
¡�A�)�9þ��d�â�áÂ;

7) 7á�D95U�ÐuíN, @�Ó��â
§Ý�?��;

8) n�íN, �|�Ø!ÃÅ5;

9) du�¸Øåéy�L:K�é� (Øåz
,p 1000 MPa y�L:�,p 80 K �m [9]), 

®"-�ÀØuÄÅ-�¿Øå3 0.3—0.5 MPa

�m, ¤±��.@��¸Øåéy�L:ÃK
�. �¸Øåéy£:�K�5ÆÎÜ Clausius-

Clapeyton �§;

10) ρD �~ê, D �íN*ÑXê;

11) Ø�Ä­å�K�.

RL

rp

ro

ã 1 ü�â»�â9Ù±�í��¤�k�K�N
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3 �.�Ä��§

3.1 ííí������������§§§

�þ�§
∂ρg

∂t
+

1
r2

∂

∂r
(ρgur2) = ϕ̇m rp < r < RL; (1)

Ô�|©�§
∂ρgYi

∂t
+

1
r2

∂

∂r
(ρguYir

2)

=
1
r2

∂

∂r

(
ρgDr2 ∂Yi

∂r

)
+ ϕ̇i

rp < r < RL, (i = O2, N2); (2)

Uþ�§
∂ρgcpTg

∂t
+

1
r2

∂

∂r
(ρgucpTgr

2)

=
1
r2

∂

∂r

(
ρgDcpr2 ∂Tg

∂r

)
+ ϕ̇e

rp < r < RL; (3)

ª¥, u �·ÜíN»��Ý, r �åk�K�N¥
%�ål, Yi �|©�þ©ê, cp �í�½Ø'9,

Tg �í�§Ý, ϕ̇m, ϕ̇i, ϕ̇e ©O�í��þ!Ô�
|©ÚUþ�
�, du3X»�ã, �A�u)
3�âL¡, ¤±±þn�
�� 0.

3.2 ���âââ������§§§

1) �â�»�§
3X»L§¥�â�þO\Ç ṁp ÚXy�þ

~�Ç ṁMg þdL¡�A�í�ÑÇ ṁO2 û½,

=

ṁp = −ṁO2 , ṁMg = βṁO2 .

b��â3L¡�AL§¥, ÕtG�z��
L*�Ý�u Mg ��Ý

dRp

dt
= − ṁO2

4πR2
pρp

, (4)

drp

dt
=

βṁO2

4πr2
pρp

, (5)

Rp ��â	Ø�», =�z��C��â��»;

rp ��âSØ�», =Ø��z���â��»; β

�zÆ�A�þ', =ü �þ��í�A�Ñy
��þ.

2) �âUþ�§
4
3
πR3

pρpc
dTp

dt
= Qsurf − Qconv + Qrad, (6)

Ù¥, c �y�â�'9, Qrad = Apεσ0(T 4
B − T 4

p )
�Ë��9, Ap �y�âL¡È, ε �y�çÝ,

σ0 � Stephan-Boltzmann ~ê, TB Ú Tp ©O�Ë
�
Ú�â�§Ý; Qconv = Aph(Tp − Tg) ��â
�í�é6�9, �9Xê h = Nu · λ/dp, λ �í
��9Xê, �â��í�vk�é$Ä, Nu = 2;

Qsurf = β · q · 4πr2
p · ω �L¡�Aº��9þ, q �

y�-�9�.

3.3 GGG������§§§

P =ρgRMTg,

dP

dt
=

dρg

dt
RMTg +

dRM

dt
ρgTg

+
dTg

dt
ρgRM = 0.

(7)

Ù¥ P �Ør, RM = R ·
n∑

i=1

Yi

Mi
�í��íN~

ê, M ����þ.

3.4 yyyLLL¡¡¡zzzÆÆÆ���AAAÄÄÄåååÆÆÆ

'uy�L¡�z�A, c<ïÄL²y�
�z�´õ�ÕtG�, éyØå�o�^, y3
X»c� Ø�A. Ezhovskii Ú Ozerov[10] ÏLï
Äuy, y3�����/ªeL¡�A�Ç�
�é�, y§Ý��L:�Ù�z�Ç�Lz�
c�'¬â,O\. ¦©O�Ñ
y3²w$u
L:��Lz��L¡�z�AÄåÆ~ê, Ù
¥���¹zU� E1/R = 34000 K, Lz�¹z
U� E2/R = 15000 K, �vkJ9?uüöLÞ
«�L¡�A¹zU. 'uy�âX»��âk
éõ, Ì�k Semenov �â!�½X»§Ý!ð
1{!�â§Ýâ�:��{. ØÓ�X»�â,

���X»§ÝÚX»�m�Ø�Ó. Ù¥1 4

«�{ÎÜÔn¿Â�¦^�õ. �þ¢�ïÄ
L², y�-: uL:�e�,���S, ©
z [11] ¥J�y�X»§Ýõ3 600—630 ◦C �
m, �ï¹� [12] ÏLõg¢�(½3 885 K �
y�§Ýu)â�, �±ÚÜjÊ [13] �ÏL¢�
�Ñy�-:� 602.2 ◦C. ù`²y3�CL:�
cÙL¡�zÒm©\ì, Ïd��.��â§
Ý 873 K(��) � 923 K(��) �LÞ«�, Ù¹z
U0uþãü¹zU�m, À�©z [14] ¥�¹z
U Ẽ = 200 kJ/mol. ��.¥äN�L¡�A�Ç
XL 1 ¤«.
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L 1 ØÓ�ãL¡�A�Ç

L¡�A�í�Ñ�Ç/kg·m−2·s−1

�ú�z�ã (< 873 K) ω1 = 1.7 × 1012(ρYO,s)
0.5 exp(−34000/Tp) [10]

¥§LÞ�ã (873—923 K) ω̃ = 3.4 × 1010YO,s exp(−200000/RTp) [14]

p§�z�ã (> 923 K) ω2 = 1.7 × 1012(ρYO,s)
0.5 exp(−15000/Tp) [10]

3.5 ÐÐÐ���^̂̂���!!!>>>...^̂̂���ÚÚÚ���{{{

� t = 0 �, YO2 = 0.232, Tg = Tp = T0;

� t = τ �, 3 r = rp ?, G = GO2 = ω L«�âL
¡�þ6þ��A�Ñ��íþ; H = h(Tp − Tg)
L « � â L ¡ U þ 6 þ � � â/ í N � 9 þ;

3 r = RL ?,
∂Yi

∂r
= 0,

∂Tg

∂r
= 0.

ã 2 O����y©

�§ (1)—(7) ¥, ρg, u, Yi, Tg �pÍÜ, =U
ê�¦). ��y©Xã 2 ¤«, 3�âL¡NC
��\�, ¦^����!wªþº�ªlÑ¦).

�mÚ�� 1 × 10−8 s. ±�CuÄÅó��êâ
��Ä�ó¹ëê, XL 2 ¤«.

4 O�(J9?Ø

4.1 ���âââ+++���XXX»»»LLL§§§

7á�â+¥�â�X»´��E,�L§,

Ø�É�â�§Ý���, �É+¥�¹þ���.

Annamalai Ú Ryan[15] �X»�â�: ��â�§
ÝÑyâ��, =@�X»u). 
 Roberts � [16]

@�yX»u)3õ��A=C�í��A�, �
½y�£:�X»:. �©(Ü�â+�A:, ½
Â�â+�X»Xe: ��â§ÝÑyâ��, @
�X»u), ��â�§Ý��£:�â@�X»
¤õ, XJ�â�§ÝØU��£:, @�X»u
)��¤õ. X»�m��â+lm©É9��â
§ÝÑyâ�¤²{��m.

ã 3 �ÄOó¹eØÓ��k�K�N§Ý
«¿ã, ã 4 �ØÓ��k�K�NS§Ý��m
©Ùã. �±wÑ, 3 24 ms �c, �â§ÝO��
Ç´�ú�, 24 ms ��, �â§Ý×�Jp, éá
�mS��
£:, X»¤õ. 
X»L§¥í�
§Ý�NJpØ�, �´�âL¡NCé�«�S
�íN§,'�²w. ùÌ�´Ï�7áy-�Ø
Óuu!�%�, §vk�u°�ÛÑ, 3X»�
cí�¥vkzÆ�A, í�,§�´��âéí
��L¡é6�9, í��N�,§díN�9X
êÚ�â-í�L¡D9Xê��, ¤±=�âL¡
?íN§,�²w, 
�l�âL¡?íN§,Ø
�. 
�â�,§3�â�ú�z�ãÌ��áÂ
Ë�9, ���½§Ý�ÙL¡�A�)�9þâ
Ì�
Ù,§, ¤±X»�mÌ��Ñ3�ú�z
�ã. �â��§,'í��¯, AO´X»�ã
��Ï, duL¡�Aì�, Ù§,�Ç'í��
§,�Ç��Nõ.

L 2 ÄOó¹êâ

í�Ð§ Tg,0 = 673 K í�Ð©��þ©ê YO2,0 = 0.232

�â�Ð§ Tp,0 = 673 K Ð©�â�» rp,0 = 30 µm

Ë�
§Ý TB = 1600 K ��y'9N c(s) = 1092 J/(kg·K)

�âßÝ µ = 1/3 ��y'9N c(l) = 1411 J/(kg·K)

D�Xê ρD = 5 × 10−5 kg/(m·s) ��y�Ý ρp(s) = 1738 kg/m3

�¸Øå P = 3.03 × 105 Pa ��y�Ý ρp(l) = 1580 kg/m3

-�9� q = 25000 kJ/kg y�çÝ ε = 0.8
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t=24.0 ms t=24.75 ms t=24.85 ms

T/K

t=25.0 ms t=25.03 ms t=25.09 ms

673

886

1099

1312

1525

ã 3 ØÓ��í�Ú�â��§ÝCzã µ = 1/3, Tp,0 = Tg,0 = 673 K, P = 3 atm, TB = 1600 K,
rp0 = 30 µm, YO2,0 = 0.232

0 4 8 12
600

800

1000

1200

1400

r/rp0

/
K

 

 

t=2 ms

t=12 ms

t=24 ms

t=25 ms

ã 4 ØÓ��k�K�NS§Ý�m©Ù µ = 1/3,
Tp,0 = Tg,0 = 673 K, P = 3 atm, TB = 1600 K,
rp,0 = 30 µm, YO2,0 = 0.232

4.2 ���âââßßßÝÝÝééé���âââ+++XXX»»»���KKK���

ã 5 Úã 6 ©O��âßÝØÓ�k�K�
N§ÝÚ�í|©©Ù«¿ã, ã 7 �ØÓ��!
ØÓ�âßÝ^�ek�K�NS�í�§Ý!
�í|©ßÝ��m©Ùã. dã 5—7 ¥��, �
âßÝ��, k�K�N�NÈ�, k�K�NS
�í�§Ý,pú, �A/K�NS��í|©ß
Ý~��ú, X»�m�, ��X»�í��§Ý
$!�í|©ßÝ�; 
�âßÝ��, Cz5Æ
KfÐ��.

T/K

673

µ=10/3,
t=19.08 ms

µ=1,
t=22.1 ms

µ=1/3,
t=25.09 ms

886

1099

1312

1525

ã 5 �â+X»�k�K�NS§Ý©Ù«¿ã Tp,0 = Tg,0 = 673 K, P = 3 atm, TB = 1600 K, rp0 = 30 µm,
YO2,0 = 0.232
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µ=10/3,
t=19.08 ms

µ=1,
t=22.1 ms

µ=1/3,
t=25.09 ms

0

YO2

0.058

0.116

0.174

0.232

ã 6 �â+X»�k�K�NS�í|© YO2 ©Ù«¿ã Tp,0 = Tg,0 = 673 K, P = 3 atm, TB = 1600 K,
rp0 = 30 µm, YO2,0 = 0.232
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Tg ↼µ//↽

YO
2 
↼µ//↽

t=25 ms

Tg ↼µ//↽

Tg ↼µ/↽

YO
2 
↼µ//↽

YO
2 
↼µ/↽

Tg ↼µ//↽

Tg ↼µ/↽

YO
2 
↼µ//↽

YO
2 
↼µ/↽

Tg ↼µ//↽

YO
2 
↼µ//↽

t=22 ms
t=19 ms

0 2 4 6 8 10 12 14
0.2319978

0.2319980

0.2319985

0.2319990

0.2319995

0.232

/
K

r/rp0

r/rp0

ã 7 ØÓ��!ØÓ�âßÝ!k�K�NSí�§ÝÚ|©�m©Ù Tp,0 = Tg,0 = 673 K, P = 3 atm,
TB = 1600 K, rp0 = 30 µm, YO2,0 = 0.232

ã 8 �ØÓ�âßÝ��â+§Ý - �m
­�ã. dã 8 �±wÑ, �â+�X»�m�
�âßÝ�~�
O�, �ù«'XØ´�5'
X, µ ∈ [0.1, 1] �X»�mé�âßÝ�¯aÝ
' µ ∈ [1, 10] ���õ. ù´Ï��âßÝ�, K
í�'~�é�, �â�D�í��9þU�¯J
,í�§Ý, í�§Ý�,pK¿�X�â��í
��Ñ9ò~�, 3�â�áÂ9Ë�9L¡�A
º�9þØC��¹e, ÙÑ9þ�~�ÃÉ¿�
XÙg�§Ý�×�J,, �ÒLy�ÙX»�m

Cá. ���âßÝO���½§Ý, �â+¥�
þ�òé�, �â�mé�í�¿�ì�, ò��
,�«�/�Ñy, Xã 8 ¥ µ = 10 �­�, �â
§Ý­�é@Ñy
â�: (A :), �3 B :��
%Ñy�â§ÝJ±þ,��¹. ù´Ï�3X»
�ÐÏ, �âé�í�-�¿�¦���â+§Ý
×�þ,, ��
�Ï�í¹þ:ìeü, �âL
¡�AÊ¢, �â�9
ØE�3, ¤±Ù§ÝØ
UUY¯�þ,, ±�uX»�¤õ. ¤±3�â
ßÝ���¹e, �¹þò¤�û½�â+X»¤
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õ�Ä����!. 3�âßÝ���¹e, í�
¥��¹þé�âX»
ó´¿ü�, �â��â
�m��þ!9þ��«¿�Ñ~�, ¿��âß
Ý��, �â��Cuü�âX», ã 8 ¥ µ l 0.2

� 0.1, X»�mCzØ��, µ < 0.1 ��X»ò
´Cz��ÒéÐ/`²
ù�:.
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4.3 ���âââÐÐÐ©©©���»»»ééé���âââ+++XXX»»»���KKK���

dã 9 ��, �X�ââ»�~�, �â+�
X»�m á. d(Ø3u®ó�9®��¿�+
�¥�2�@�. Ï��â��, Ù'L¡È��,

3Ù¦^�ÑØC��¹e, ü �þ-��âá
ÂË�9þÚ�Aº��9þ�Ò�õ, �,§,
�Ý'�¯, rp0 = 10 µm ���â§Ý­�$�
ëLz²�Ñ®��. ¤±[��â�®��ÙX

»�m4á, �¿��x5�4�.

4.4 ���¸̧̧ØØØåååééé���âââ+++XXX»»»���KKK���

ã 10 ��¸ØåØÓé�â+X»�K�.

dã 10 ��, Øåé�â+X»�K�¿Ø�, �
Øå�O�, �â+�X»�mÑkJc. 
¤
m [17] 3Y�í�¸¥?1
y�X»¢�ïÄ,

¦©O3 0.1, 0.5, 1.0, 1.5, 2.0 MPa �ØÓ�Øåe
*	y�X»5U, uyy�X»§ÝÚX»�m
�Øå�ØÓCzé�, �Ñ
�¸Øåéy�â
�X»K�Ø��(Ø, ù���.�(Ø´��
�. ù´Ï�y�â�X»L§Ì�´d�â�\
9�Ý���, 
�â�É93é��ã�mS´
Ë�
�9Ë�ÓÌ�/ , 
ØåTTØé9Ë
�å�^, ¤±Øåé�â+�X»L§K�Ø�.

âd(Ø��, 3~Øe?1�â+:»¢���
�(Ø95Æ�±A^u®"-�ÀØuÄÅ-
�¿�pØ^�e (®"-�ÀØuÄÅ-�¿Ø
å3 0.3—0.5 MPa �m).

ã 10 Ø r P é � â + X » � K � µ = 1/3,
Tp,0 = Tg,0 = 673 K, TB = 1600 K, rp,0 = 30 µm,
YO2,0 = 0.232

4.5 ���íííßßßÝÝÝééé���âââ+++XXX»»»���KKK���

ã 11 �í�¥�íßÝé�â+X»�K
�. dã 11 ��, 3�½��S, �íßÝé�â
+X»�K�Ø�, í�¥�í��þ©êl 0.2

Cz� 0.5, ��â��§Ý­�Cz¿Ø´é²
w. Cassel Ú Liebman[18] ïÄuy, �íßÝ©O
� 23%Ú 100%�, y�X»§Ý%vk²wCz.


¤m [17] �ÏLy3Y�í�¸¥�¢�ïÄu
y�zJßÝéy�X»§ÝÚX»�mÑvk
��K�. ù
¢�(JÑ�y
��.��(5.
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��!C�â,­�å5.
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Abstract

A one-dimensional unsteady magnesium particle cloud ignition model with finite influencing sphere is established. The behavior

of ignition of magnesium particle cloud is numerically simulated. The result shows that when the reaction is speeded up on the

surface of magnesium particle, the temperature of the particle phase rises rapidly up to ignition temperature, while the surrounding air

is much slower in temperature rising than particles; the gas temperature rising is unconspicuous in the whole sphere in the ignition

process, albeit it is significant near the particle surface. The effects of the interior parameters and the environmental parameters on

the ignition of the magnesium particle cloud are analyzed. With the increase of particle concentration, the particle cloud becomes

easier to be ignited, and reduction in its ignition time delay can be seen. However, when the particle concentration has increased to

some specific extent and its further increase will be adverse to the ignition of the particle cloud. The influence of the environmental

pressure on the ignition of particle cloud is insignificant, and the ignition performance of the particle cloud almost keeps constant in

a range of 1–5 atm. The oxygen concentration in the gas phase also has a weak effect on the ignition performance of particle cloud,

but when the oxygen concentration is very low, the effect will significantly increase. The particle size, the initial temperature of the

gas/particle and the radiant source have all great influences on the ignition performance of the particle cloud. Small particle and high

temperature are helpful for speeding up the ignition process. The tendency obtained by numerical simulation coincides well with that

of the experimental results from the literature.
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