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qco1
GhLV

= C
(
σρL

G2Lh

)0.043 1

Lh/D

qco2
GhLV

= 0.1

(
ρV

ρL

)0.133 (
σρL

G2Lh

)1/3 1

1 + 0.0031Lh/D

qco3
GhLV

= 0.098

(
ρV

ρL

)0.133 (
σρL

G2Lh

)0.433 (Lh/D)0.27

1 + 0.0031Lh/D

qco4
GhLV

= 0.0384

(
ρV

ρL

)0.60 (
σρL

G2Lh

)0.173 1

1 + 0.280(σρL/G2Lh)0.233Lh/D

qco5
GhLV

= 0.234

(
ρV

ρL

)0.513 (
σρL

G2Lh

)0.433 (Lh/D)0.27

1 + 0.0031Lh/D

C = 0.25 �� Lh/D < 50

C = 0.25 + 0.0009 [Lh/D − 50] �� Lh/D = 50 �� 150

C = 0.34 �� Lh/D > 150

K1 =
1.043

4C (σρL/G2Lh)
0.043

K2 =
5

6

0.0124 +D/Lh

(ρV /ρL)0.133 (σρL/G2Lh)
1/3

K3 = 1.12
1.52 (σρL/G

2Lh)
0.233

+D/Lh

(ρV /ρL)0.60 (σρL/G2Lh)
0.173

#�� ρV /ρL < 0.15

⇁ ��
� qco1 < qco2, qco = qco1

⇁ ��
� qco1 > qco2

�� qco2 < qco3, qco = qco2

�� qco2 > qco3, qco = qco3

⇀ ��
� K1 > K2, K = K1

⇀ ��
� K1 < K2, K = K2

#�� ρV /ρL > 0.15

⇁ ��
� qco1 < qco5, qco = qco1

⇁ ��
� qco1 > qco5

�� qco5 < qco4, qco = qco4

�� qco5 > qco4, qco = qco5

⇀ ��
� K1 > K2, K = K1

⇀ ��
� K1 < K2

�� K2 < K3, K = K2

�� K2 > K3, K = K3
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