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ln 0.75n Dw e

i w
n we

w

q z p T t r
p p

k h T rr

r

⎛ ⎞
⎜ ⎟
⎜ ⎟⋅μ ⋅ ⋅ ⋅ ⋅

− = + −⎜ ⎟π⋅ ⋅ ⋅ ⎛ ⎞⎜ ⎟
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

(1)
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�
m(p) definiowanej jako [4]:

( ) 2
r

p

p

p dp
m p

z

⋅= ⋅
μ ⋅∫ (2)

	�.�/��3�
0
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2

2
( ) ( ) ln 0.75n Dw e

i w
n we

w

q p T t r
m p m p

k h T rr

r

⎛ ⎞
⎜ ⎟
⎜ ⎟⋅ ⋅ ⋅

− = + −⎜ ⎟π⋅ ⋅ ⋅ ⎛ ⎞⎜ ⎟
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

(3)
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tDw w postaci [3]:

2Dw
w

k t
t

c r

⋅=
φ ⋅μ ⋅ ⋅

(4)

równanie
 �/��
	�"
-�8
��-�1"�#0��6

2 2

2
( ) ( ) ln 0.75n n e

i w
wn e n e

q p T t q p T r
m p m p

rh c T r k h T r

⎛ ⎞⋅ ⋅ ⋅ ⋅ ⋅ ⋅
− = + −⎜ ⎟

π ⋅ ⋅ ⋅μ ⋅φ ⋅ ⋅ π ⋅ ⋅ ⋅ ⋅ ⎝ ⎠
(5)
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2
er h c

dQ dp
t

π⋅ ⋅ ⋅ φ ⋅
= ⋅ (7)
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n

n

p z T
dQ dq

p T

⋅ ⋅
=

⋅
(8)
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2
e n

n

r h c p T
dq dp

p z T t

π⋅ ⋅ ⋅ ⋅ φ ⋅ ⋅
=

⋅ ⋅ ⋅
(9)
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222 e n

n

r h c p Tdq
dp

p z T t

⋅ π ⋅ ⋅ ⋅ ⋅φ ⋅ ⋅⋅ =
μ ⋅ ⋅ ⋅μ ⋅

(10)
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( )e n

n

r h c Tdq
dm p

p T t

π⋅ ⋅ ⋅ ⋅ φ ⋅⋅ =
μ ⋅ ⋅

(11)
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( ) 2 n

e n

p T t
dm p dq

r h c T

⋅ ⋅
= ⋅

π ⋅ ⋅ ⋅ ⋅ φ ⋅ ⋅μ
(12)
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r h c T
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− = ⋅

π ⋅ ⋅ ⋅ ⋅φ ⋅ ⋅μ
(13)
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( ) ( ) ln 0.75n e
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q p T r
m p m p

rk h T r

⎛ ⎞⋅ ⋅
− = −⎜ ⎟

π ⋅ ⋅ ⋅ ⋅ ⎝ ⎠
(14)

Zatem równanie
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( ) ( )( ) ( ) ( ) ( ) ( ) ( )i w i wm p m p m p m p m p m p− = − + − (15)

Analizu#0�
������
�
 �/��
	����/�8�
/�
�-"���	���
�
3�
3.
��3�

c
���	
�-"���	��2
�
�
.�"��3�

μ
-0
�����#� 

�
3�
��
��
�����
�.�%�
	 
��
�
�
�	�-
�
��-".�����#

t.

Równanie
 �/��
"�	��-���
8
�
"�-���

��/�
�	����#
"�	�
	���/��
�
-����3�

�������
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( ) 2 n

e n

p T q
dm p dt

r h c T

⋅ ⋅
= ⋅

π ⋅ ⋅ ⋅ ⋅φ ⋅ ⋅μ
(16)

�"�����	�#0�
�����#1
"-�����	�-�
 ta
	���
�
����0
	�.�/��3�
0
>�?6

0

t
a

dt
t

c
=

μ ⋅∫ (17)
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( ) 2 n
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p T q
dm p dt

r h T

⋅ ⋅
= ⋅

π ⋅ ⋅ ⋅φ ⋅
(18)
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w postaci:

2
( ) ( ) 2 n a

i
e n

p T q t
m p m p

r h T

⋅ ⋅ ⋅
− = ⋅

π ⋅ ⋅ ⋅φ ⋅
(19)
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2 2

2
( ) ( ) ln 0.75n a n e

i w
wn e n e

q p T t q p T r
m p m p

rh T r k h T r

⎛ ⎞⋅ ⋅ ⋅ ⋅ ⋅ ⋅
− = + −⎜ ⎟

π ⋅ ⋅φ ⋅ ⋅ π ⋅ ⋅ ⋅ ⋅ ⎝ ⎠
(20)
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-
1
	�.�/��386

2 2

( ) ( ) 2
ln 0.75i w n a n e

wn e n e

m p m p p T t p T r

q rh T r k h T r

⎛ ⎞− ⋅ ⋅ ⋅ ⋅
= + −⎜ ⎟

π ⋅ ⋅φ ⋅ ⋅ π ⋅ ⋅ ⋅ ⋅ ⎝ ⎠
(21)
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( ) ( )i w
a

m p m p
n t w

q

−
= ⋅ + (22)

gdzie:

2

2 n

n e

p T
n

h T r

⋅ ⋅
=

π⋅ ⋅φ ⋅ ⋅
(23)

2
ln 0.75n e

wn e

p T r
w

rk h T r

⎛ ⎞⋅
= −⎜ ⎟

π ⋅ ⋅ ⋅ ⋅ ⎝ ⎠
(24)
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