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pH − p kp�U� = −s ��� ρ �'k'�-� gh̃ − s h j ρ �pk'�-� g(−h)

��*2b�a).sc��g&O�
0.12

&Ybd(��

p h�i jdk'l-j'm = ρ �pk'�-� g(s h j h − s �=� h̃) = 999.1× 9.807× (13.56× 0.10− 0.96× 0.05) � & = 12.8
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W = s ��� ρ �pk'�-� g
(

πr2H − 1

2

4

3
πr3

)

= πs ��� ρ �pk'�-� gr2

(

H − 2

3
r

)

= π × 0.96× 999.1× 9.807× (0.05)2
(

0.16− 2

3
0.05

) �

= 9.36
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K = πr2p h�i j'kdlgjdm + W

=
(

π(0.05)212.8× 103 + 9.36
)

�
= (100.53 + 9.36)
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(ρgQ) �-� m��g�Im�� = Rρ � l2��� gA1V1 = 1
251.226× 9.807× 0.035× 280

��� $
= 4.71
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(ρQ) l2� = (1 + R)ρ � l2� � A1V1 =
(

1 + 1
25

)

1.226× 0.035× 280
"fa � $

= 12.5
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Fx = (ρQV ) l2� − (ρQV ) � �g�
= ρ � l2��� A1V1 [(1 + R)V2 − V1]

= 1.226× 0.035× 280

[(

1 +
1

25

)

550− 280

] �

= 3.5
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vr = −∂φ

∂r
= 0

vt = −1
r

∂φ
∂θ

=
γ
2π

1
r
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∇ · u = ∂vr

∂r
+ vr

r + 1
r

∂vt
∂θ

= 0 + 0 + 0 = 0 � " u ,Db'.s,D_O.�bd*2b u �O�%wIefz�b��
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∇× u = ∂vt

∂r
+ vt

r − 1
r

∂vr
∂θ

= − γ
2π

1
r2

+
γ
2π

1
r2

+ 0 = 0
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ar = {(u·∇)u}r = (vr
∂
∂r

+ 1
r vt

∂
∂θ

) 0 − 1
r v2

t = −1
r (

γ
2π )2 1

r2
= −(

γ
2π )2 1

r3

at = {(u·∇)u}t = (0 ∂
∂r

+ 1
r vt(→ 0))vt + 1

r 0vt = 0
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fV 2 = 2gD −∆z
L

= 2 × 9.807× 0.04× 5
225 = 0.01743

*gzszs*gcW�
V =

0.1320
√
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= DV
ν = 0.04× 0.1320

1.139× 10−6
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Q = π
4 D2V = π

4 (0.04)2 0.1320√
0.023

= 1.094
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= 3.94
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p � �g�Yi j'kdlgjdm
ρg

=
p � �g� − p k'�U�

ρg
= −(z2 − z1) −

V 2

2g

= −∆z +
D
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∆z

= hf

(

1 − D

fL

)
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