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 ! (m3/s) "# 0.5  $ (m2) 4 (Pa) 4#56 (Pa) 7! (kg/m3) & =9.8 (m/s2) Ă (m) 

Gq f

 8 =  !9 131:
 8 (m3/s) 78 (kg/m3) 9  
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 4#56/4 > FG  

 8 = "$4H (IJK@ L MM,NO PL*Q* ORS − L*-./* OSUVS W  

 

 4#56/4 ≤ FG  

 8 = "$4H IJK@ F L (MYNOSUVSZV
  

  

 

FG = L (MYNO SSZV
  

 q[ (kg/s) " 0.5  $ (m2) 4 (Pa) 4#56 (Pa) \ (kg/mol) C (K) F  ] (J/mol K) ^ (1.0) 
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(_ `⁄ ) = N@ ∑ (_ `⁄ )cȂefc Ȃ Ȃ (1)@ciN
(_ `⁄ )c = NjȂklmȂknmȂom Ȃ pr4 s− ;R

(knmR t Ȃ Ȃ (2)
(_ `⁄ )C(_ `⁄ )c efc  efc = 1 efc = 0wxcwyzcA

{ = ?NCN + ?(C( + + ?cCc + + ?|C| Ȃ Ȃ (3)
?cCc
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C(�) = C�(�) �1 − pr4 �,5(�VY�R)� �� Ȃ Ȃ (4)
C(�)C�(�)9N9(V
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e���m(5)�e5 = −λc�?c(�) − �9N + 9( + ����?c(�) + (1 − �)9N?c�(�) + 9(?c�(�) Ȃ Ȃ � �
V?c(�)E?c�(�)9N9(��λc

λc = 0� = 0
e���(5)�e5 = −(9N + 9()�?(�) − ?�(�)� Ȃ Ȃ � �

?(�)
C(�) = C�(�) �1 − pr4 �,5(�VY�R)� �� Ȃ Ȃ � �
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� = � × �I × LI�×��K×@ O ȂȂȂȂȂ (1)
�I = 0.0048 × z�� × ^,V� × �G,R�  

 

E (kg/s) � (m2) �I  \� (kg/mol) �� (Pa) ] (J/mol K) C (K) z (m/s) ^ (m) ��  
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(_ `⁄ ) = N@ ∑ (_ `⁄ )cȂefc Ȃ Ȃ (1)@ciN
(_ `⁄ )c = NjȂklmȂknmȂom Ȃ pr4 s− ;R

(knmR t Ȃ Ȃ (2)
(_ `⁄ )C(_ `⁄ )c efc  efc = 1 efc = 0wxcwyzcA
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 ! = "#$%2&Ă + ((*,*-./)13   

 ! (m3/s) "# 0.5  $ (m2) 4 (Pa) 4#56 (Pa) 7! (kg/m3) & =9.8 (m/s2) Ă (m) 

 8 =  !9 131:
 8 (m3/s) 78 (kg/m3) 9 
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146



 

 

2, 3

147



 

 

2, 3  

148



 

 

NNE

NE ENE

E

S

W

NNW

NW

WNW

SW

SE

SSW

WSW

SSE

ESE

N

1

2
3

2 3

149



 

 

150



 

 

 

NNE

NE ENE

E

S

W

NNW

NW

WNW

SW

SE

SSW

WSW

SSE

ESEN

2/3 ( )

151



 

 

152



 

153



 

 

154



 

 

155



 

 

156



 

 

157



 

 

158



 

 

159



 

 

N 6.78 6.42 4.08 4.87 6.19 7.63 7.40 7.86 6.30 6.35 6.39 6.73 9.19 3.58

NNE 3.72 3.90 2.58 4.16 2.76 2.82 2.98 2.21 2.09 2.52 2.97 2.50 4.67 1.27

NE 3.58 3.15 2.49 3.22 4.67 4.19 4.66 3.60 3.09 3.05 3.56 3.24 5.29 1.84

ENE 6.15 5.46 5.00 5.69 7.48 5.44 6.40 5.78 5.53 4.50 5.74 6.13 7.67 3.81

E 4.48 5.99 5.23 6.04 6.99 5.45 6.57 6.57 5.96 5.06 5.83 6.23 7.67 3.98

ESE 2.67 2.81 2.30 3.21 2.83 2.33 2.46 2.68 2.72 1.66 2.57 2.41 3.56 1.59

SE 4.61 5.99 5.17 5.05 6.44 5.02 5.92 6.12 5.43 4.80 5.45 6.49 6.93 3.97

SSE 1.67 1.97 2.19 1.91 2.13 1.86 1.97 2.18 1.58 1.90 1.93 2.19 2.41 1.46

S 2.91 2.47 3.16 2.68 3.01 3.34 3.36 3.91 3.48 3.80 3.21 5.18 4.31 2.12

SSW 7.84 6.91 7.98 6.65 5.27 6.86 5.62 7.31 7.31 7.15 6.91 7.45 8.97 4.84

SW 12.07 11.53 16.25 13.46 11.77 13.45 11.53 12.58 15.60 15.27 13.37 10.95 17.60 9.14

WSW 3.88 3.41 4.86 4.42 3.14 4.73 4.21 4.08 4.66 4.98 4.24 4.00 5.71 2.78

W 12.01 10.50 11.59 12.47 11.03 11.71 12.16 11.99 11.77 12.45 11.77 11.42 13.23 10.31

WNW 14.06 15.20 15.26 13.55 11.14 10.93 9.78 9.64 9.95 10.12 11.98 9.27 17.44 6.52

NW 5.19 6.01 5.09 5.40 6.27 7.41 6.59 6.55 7.30 8.19 6.38 7.52 8.81 3.95

NNW 2.99 2.89 2.09 2.04 2.28 3.09 2.34 2.09 2.55 2.24 2.46 2.43 3.40 1.52

CALM 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 5.23 5.86 7.17 3.28

2010 2011
2012

2002 2003 2004 20092005 2006 2007 2008

(m/s)

0.0 0.4 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 5.23 5.86 7.17 3.28

0.5 1.4 34.04 34.09 31.73 33.29 38.00 35.73 40.82 38.53 37.30 39.08 36.20 38.52 43.16 29.25

1.5 2.4 29.75 28.20 28.64 30.49 28.23 31.70 29.52 28.47 30.39 28.80 29.44 30.05 32.21 26.68

2.5 3.4 16.45 16.81 17.14 16.74 14.32 16.95 13.26 15.18 15.24 15.79 15.81 15.76 18.85 12.76

3.5 4.4 8.41 8.58 9.44 8.46 7.54 7.88 6.84 7.66 7.47 6.76 7.92 6.46 9.89 5.95

4.5 5.4 3.59 4.06 4.72 3.68 3.46 2.55 2.14 3.42 3.35 2.35 3.35 2.30 5.23 1.47

5.5 6.4 1.28 1.81 2.25 1.42 1.34 0.97 1.02 1.26 1.17 0.99 1.36 0.71 2.31 0.41

6.5 7.4 0.65 0.66 0.86 0.56 0.35 0.30 0.27 0.41 0.33 0.18 0.46 0.21 0.97 -0.05

7.5 8.4 0.25 0.36 0.32 0.15 0.11 0.09 0.04 0.15 0.08 0.05 0.16 0.10 0.43 -0.11

8.5 9.4 0.11 0.05 0.16 0.02 0.03 0.03 0.04 0.03 0.00 0.01 0.05 0.03 0.17 -0.07

9.5 0.06 0.01 0.06 0.00 0.01 0.02 0.01 0.01 0.00 0.00 0.02 0.00 0.07 -0.03

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
2012

×
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 ! = "#$%2&Ă + ((*,*-./)13   

 ! (m3/s) "# 0.5  $ (m2) 4 (Pa) 4#56 (Pa) 7! (kg/m3) & =9.8 (m/s2) Ă (m) 

Gq f

 8 =  !9 131:
 8 (m3/s) 78 (kg/m3) 9  

 

9 = ;,;<>< = ?* @,@<><A : (J/kg) AB : (J/kg) ?* : CB C (J/kg K) C : (K) CB : (K) ĂB : (J/kg) 
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  !"#/ > $%  

&' = () * +,-.0 1 22345 61787 59: − 17<?@7 5:AB: C  

 

  !"#/ ≤ $%  

&' = () * ,-.0 $ 1 +2E45:AB:FB
  

  

 

$% = 1 +2E45 ::FB
  

 qG (kg/s) ( 0.5  ) (m2)   (Pa)  !"# (Pa) H (kg/mol) I (K) $  J (J/mol K) K (1.0) 
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(M N⁄ ) = 40 ∑ (M N⁄ )RȂTUR Ȃ Ȃ (1)0RX4
(M N⁄ )R = 4YȂZ[\ȂZ]\Ȃ^\ Ȃ _` a− b9

+Z]\9 c Ȃ Ȃ (2)
(M N⁄ )I(M N⁄ )R TUR  TUR = 1 TUR = 0ghRgijRk

l = m4I4 + m+I+ + + mRIR + + moIo Ȃ Ȃ (3)
mRIR
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C(s) = Ct(s) u1 − _` v3"(wBEw9)x yz Ȃ Ȃ (4)
C(s)Ct(s)|4|+V
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T~x�\(")�T" = −λR�mR(s) − ~|4 + |+ + �w��mR(s) + (1 − �)|4mRt(s) + |+mRt(s) Ȃ Ȃ ~ �
VmR(s)EmRt(s)|4|+�wλR

λR = 0
� = 0

T~x�(")�T" = −(|4 + |+)~m(s) − mt(s)� Ȃ Ȃ ~ �
m(s)

C(s) = Ct(s) u1 − _` v3"(wBEw9)x yz Ȃ Ȃ ~ �
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� = � × �, × 1,�×��.×0 5 ȂȂȂȂȂ (1)
�, = 0.0048 × j�� × K3B� × �%39�  

 

E (kg/s) � (m2) �,  H� (kg/mol) �x (Pa) J (J/mol K) I (K) j (m/s) K (m) ��  
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(M N⁄ ) = 40 ∑ (M N⁄ )RȂTUR Ȃ Ȃ (1)0RX4
(M N⁄ )R = 4YȂZ[\ȂZ]\Ȃ^\ Ȃ _` a− b9

+Z]\9 c Ȃ Ȃ (2)
(M N⁄ )I(M N⁄ )R TUR  TUR = 1 TUR = 0ghRgijRk
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&� = (!)�2�Ă + +(737<?@)��   

&� (m3/s) (! 0.5  ) (m2)   (Pa)  !"# (Pa) �� (kg/m3) � =9.8 (m/s2) Ă (m) 

&' = &�| ����
&' (m3/s) �' (kg/m3) |  
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| = b3b��� = m7 030���k : (J/kg) k� : (J/kg) m7 : I� I (J/kg K) I : (K) I� : (K) Ă� : (J/kg) 
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314



 

N 6.78 6.42 4.08 4.87 6.19 7.63 7.40 7.86 6.30 6.35 6.39 6.73 9.19 3.58

NNE 3.72 3.90 2.58 4.16 2.76 2.82 2.98 2.21 2.09 2.52 2.97 2.50 4.67 1.27

NE 3.58 3.15 2.49 3.22 4.67 4.19 4.66 3.60 3.09 3.05 3.56 3.24 5.29 1.84

ENE 6.15 5.46 5.00 5.69 7.48 5.44 6.40 5.78 5.53 4.50 5.74 6.13 7.67 3.81

E 4.48 5.99 5.23 6.04 6.99 5.45 6.57 6.57 5.96 5.06 5.83 6.23 7.67 3.98

ESE 2.67 2.81 2.30 3.21 2.83 2.33 2.46 2.68 2.72 1.66 2.57 2.41 3.56 1.59

SE 4.61 5.99 5.17 5.05 6.44 5.02 5.92 6.12 5.43 4.80 5.45 6.49 6.93 3.97

SSE 1.67 1.97 2.19 1.91 2.13 1.86 1.97 2.18 1.58 1.90 1.93 2.19 2.41 1.46

S 2.91 2.47 3.16 2.68 3.01 3.34 3.36 3.91 3.48 3.80 3.21 5.18 4.31 2.12

SSW 7.84 6.91 7.98 6.65 5.27 6.86 5.62 7.31 7.31 7.15 6.91 7.45 8.97 4.84

SW 12.07 11.53 16.25 13.46 11.77 13.45 11.53 12.58 15.60 15.27 13.37 10.95 17.60 9.14

WSW 3.88 3.41 4.86 4.42 3.14 4.73 4.21 4.08 4.66 4.98 4.24 4.00 5.71 2.78

W 12.01 10.50 11.59 12.47 11.03 11.71 12.16 11.99 11.77 12.45 11.77 11.42 13.23 10.31

WNW 14.06 15.20 15.26 13.55 11.14 10.93 9.78 9.64 9.95 10.12 11.98 9.27 17.44 6.52

NW 5.19 6.01 5.09 5.40 6.27 7.41 6.59 6.55 7.30 8.19 6.38 7.52 8.81 3.95

NNW 2.99 2.89 2.09 2.04 2.28 3.09 2.34 2.09 2.55 2.24 2.46 2.43 3.40 1.52

CALM 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 5.23 5.86 7.17 3.28

2010 2011
2012

2002 2003 2004 20092005 2006 2007 2008

(m/s)

0.0 0.4 5.40 5.37 4.69 5.17 6.60 3.76 6.04 4.87 4.66 5.96 5.23 5.86 7.17 3.28

0.5 1.4 34.04 34.09 31.73 33.29 38.00 35.73 40.82 38.53 37.30 39.08 36.20 38.52 43.16 29.25

1.5 2.4 29.75 28.20 28.64 30.49 28.23 31.70 29.52 28.47 30.39 28.80 29.44 30.05 32.21 26.68

2.5 3.4 16.45 16.81 17.14 16.74 14.32 16.95 13.26 15.18 15.24 15.79 15.81 15.76 18.85 12.76

3.5 4.4 8.41 8.58 9.44 8.46 7.54 7.88 6.84 7.66 7.47 6.76 7.92 6.46 9.89 5.95

4.5 5.4 3.59 4.06 4.72 3.68 3.46 2.55 2.14 3.42 3.35 2.35 3.35 2.30 5.23 1.47

5.5 6.4 1.28 1.81 2.25 1.42 1.34 0.97 1.02 1.26 1.17 0.99 1.36 0.71 2.31 0.41

6.5 7.4 0.65 0.66 0.86 0.56 0.35 0.30 0.27 0.41 0.33 0.18 0.46 0.21 0.97 -0.05

7.5 8.4 0.25 0.36 0.32 0.15 0.11 0.09 0.04 0.15 0.08 0.05 0.16 0.10 0.43 -0.11

8.5 9.4 0.11 0.05 0.16 0.02 0.03 0.03 0.04 0.03 0.00 0.01 0.05 0.03 0.17 -0.07

9.5 0.06 0.01 0.06 0.00 0.01 0.02 0.01 0.01 0.00 0.00 0.02 0.00 0.07 -0.03

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
2012

×
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