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φ dx3 = φ̄ h.
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Ø
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â-ÛÓkÛçè��

∂ ρ

∂ t
+

∂

∂ xj

(ρ vj) = ṁ , j = 1, 2, i = 1, 2;
�¤í �

ρ
dvi

dt
= −

∂P

∂xi

+
∂

∂xj

(−ρv̄′
iv̄′

j) − ρscd vi|v| − ρgi − ṁvi;
�$#��

ρcp

dT

dt
=

∂

∂ xj

(−ρcp v′

jT
′) + q5R5 − αV (T − Ts) + (q−T − q+

T )/h + kg(cUR − 4σT 4);
��ò��
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ρ
dcα

dt
=

∂

∂ xj

(−ρv′

jc
′

α) + R5 α − ṁcα + (J−

α + J+

α )/CPh, α = 1.5;
���"�

∂

∂ xj

(

c

3k

∂ UR

∂ xj

)

− kcUR + 4kSσT 4

S + 4kgσT 4 + (q−R − q+

R)/h = 0, k = kg + kS;
�$���

4
∑

i=1

ρicpiϕi

∂TS

∂t
= q3R3 − q2R2 + ks(cUR − 4σT 4

S) + αV (T − TS);
�����

ρ1

∂ ϕ1

∂ t
= −R1, ρ2

∂ ϕ2

∂ t
= −R2, ρ3

∂ ϕ3

∂ t
= αCR1 −

MC

M1

R3, ρ4

∂ ϕ4

∂ t
= 0;

�õû��

5
∑

α=1

cα = 1, pe = ρRT
5

∑

α=1

cα

Mα

,v = (v1, v2, v3) , g = (0, 0, g),

ṁ = (1 − αc)R1 + R2 +
Mc

M1

R3 + R54 + R55,

R51 = −R3 −
M1

2M2

R5, R52 = ν(1 − αc)R1 − R5, R53 = 0, R54 = α4R1, R55 =
α5v3

v3 + v3∗

R3.
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ãkç��*ãkà-ÒÓkÛç%ú^é#à-é#Ú¥ÙüçLÖ�Ó��
Ø
Õ��çvÝüÞÒàkä�Õvé%Ø-à-âÏÞçÒà}Ö�ç%Ô§Ù�çÚkÞà}Ö�×
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−
E1

RTs

)
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−0.5
s exp
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−
E2

RTs

)
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R3 = k3ρϕ3sσc1 exp
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−
E3

RTs

)
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(

c1M

M1

)0.25
c2M
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(

−
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)

.
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t = 0 : v1 = 0 , v2 = 0 , T = Te , cα = cα e , Ts = Te , ϕi = ϕi e;
�����

x1 = −x1e : v1 = Ve , v2 = 0 , T = Te , cα = cα e , −
c

3k

∂ UR

∂ x1

+ cUR/2 = 0;
��S��
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∂ v1

∂ x1

= 0 ,
∂ v2
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= 0 ,
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+
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2
UR = 0;
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x2 = x2 0 :
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ø¶Ø-Ú®ú�âÀÔ§Ù
â-çÚkçïmà-Ú�Ø-ç�à
Ø â-ÒÓkïmÓkÛç��

ρv3 = h0ṁ , T = Ts =











Te +
t

t0
(T0 − Te) , t ≤ t0,

Te + (T0 − Te) exp

[

−k

(

t

t0
− 1

)]

, t > t0.
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e¥å$Ø3æMÓ
t = 6

e�å ß æMÓ t = 8
e�å â æ Þ Ve = 5
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e Þ T̄ = 2, 2.5, 3, 4
åèÑ�o�d�Í%Özk�Û=é�ê}ems%s0q%Í kKq eKq%Í kKr�r"s�æ Þ T̄ = T/Te,

Te = 300 ë Ç
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