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Rayleigh α β 

" = 2#$#%(ℎ$#% − ℎ%#$)#%% − #$% * = 2(ℎ%#% − ℎ$#$)#%% − #$%  

#$ = 2+,$ #% = 2+,% ℎ$ = ℎ% = 3 − 4   

Rayleigh C α M β K  
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./ = 015 × 6 × 78 × 9: × ";;
<>

15 × 6 = $.@×AB$DEF × GAB×H<
AI×JI L NNF

OP = 2 × Q × (1 + U)
./15 × 6
G9:DOP′

";;O: × Y:
";;

<>



 

Z/ = 0[5 × 6 × 78 × 9:
[5 × 6 = 1.57 × ^ × (_P + _̀ /) × 6
_̀ / = 3.4 × _P+ × (1 − U)

Z/[5 × 6′9:D_P
_̀ /



 

.b = cb × × db × 9:
cb = 2+ × Qlogj 0%×kmH 8
np = 2.5 × q × (1 − U)
.b7 = + × ^ × 6 × _P%2 × (1 − U) × db × 9:

.b.b7cb
db9:QL
D
_P

Zs(t) = Zs(P) × 7 × 9:Zs(u) = + × ^ × 6 × _P

Zs7 = + × 6%4 × ^ × _: × 9:

Zs(t)



 

Zs(u)Zs7′9:D
_P_:

.v(t) = 9: × .v(u)

.v(u) = Q × wP(u)

wu(u)wux(u) = 1.25 × 6         (6 1.25 )
wu(u)wux(u) = 1.0         (6 ≦ 1.25 )
wu(u)6% = 2.15 × (_P_:)Dx.@|

_u_: = } 1 − 2 × U2 × (1 − U)
.v(t).v(u)Q9:
wu(u)wux(u)D

_P_:



 



 

~ = ./ ∙ �1 + ��∙���m��
         ( )

~ = .v ∙ �1 + ��∙���m��
         ( )

./~/p/�.v~vp/�~�

~/p/� = 3�x ∙ .: ∙ 6 ∙ ′ ∙ 9:~/p/� = 9Z� ∙ 6 ∙ ′ ∙ 9:
.: = 1 + ����1 − ����

�x.:6′9:



 

Z��

~vp/� = wP ∙ �p/�
wP = .v ∙ Q�p/� = �x ∙ ���� + Z�

wP�p/�6
Q



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 

 



 



 



 



 



 

 



 



 

 

A�A�

A�A� ≦ 2 255 lb ≦ 5.0 245 lb ≦ 4.5
255 − 6.6 G lb − 5.0L 5.0 < lb ≦ 25 245 − 6.2 G lb − 4.5L 4.5 < lb ≦ 25

A�A� > 2 255 lb ≦ 10K 245 lb ≦ 9K
255 − 3.3 GK lb − 10L 10K lb ≦ 25 245 − 3.1 GK lb − 9L 9K lb ≦ 25

K = �3 + ��%��



 



 

$ $

% %

 



 

lr lr
lr ≦ 18 255 lr ≦ 17 245

18 < lr ≦ 67 255 − 2.1 Glr − 18L 17 < lr ≦ 69 245 − 2.0 Glr − 17L
67 < lr

1,200,000
3,500 + 0 ¡¢ 8% 69 < lr

1,200,000
3,600 + 0 ¡¢ 8%

l/r



 

l/r

$ % @



 

 

b¤ t¤ b¤ t¤
b¤9.5 ≦ t¤ 255 b¤9.7 ≦ t¤ 245

b¤16 ≦ t¤ < b¤9.5 23,000 G t¤b¤ L% b¤16 ≦ t¤ < b¤9.7 23,000 G t¤b¤ L%



 

 

σ�§ = σ�§¨ × σ�§¡ ÷ σ�§©
σ�§σ�§¨σ�§¡σ�§©



 

σ�§¨ σ�§¡ σ�§© σ�§

σ�§¨ σ�§¡ σ�§© σ�§



 



 



 



 

~/ = Zª ÷ f



 

P§$ =  ¬$ ×   ®§ ×  �a 
P§% =  ¬% ×  � ¯ × w°   � 0.31±²°P§ =  Min(P§$ P§%)

´/$
´/%
´/∅$

 P�:/ ( P�:/ =  P�¶) P�¶ P°� °�·
²°w°



 

q $ $ ×   ¹§ ×  ��
q ×  ¹§ ×  ��
q @ ×  ¯ × wº°

   q§ =  Min (q§$ q§% q§@)  P�º/ 0.7 ×  P�¶ �º/ 0.5±F° + O°   �· 0.31±²°wº° 0.5 × π × [%

½/$
½/%
½/@
½/∅$∅% P�º/ P�¶ P°� °�º/ °�·²°O°wº°



 

P§ = �/P × 9 × w



 



 



 



 

~/ = Zª ÷ f
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ÄÅÆ = ÄÅ + Ç
ÄÅ = È ∙ É(qÊ ∙ ,Ê)

ÄÅÆÄÅÇÈqÊ,Ê ,Ê = 59(≤ 150),Ê = [ 109(≤ 100)
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± ±

± ±



 

Í Î + Í Î ≤



 



 



 

 

 

 

²Ï = ÄÏ + .; × ÇtÊ²Ð = ÄÐ²Ñ = ÄÑ + .Ò × ÇtÊ − ÇtÊ



 

~ = �²Ï% + ²Ð%



 



 

� = |²Ï|w × "
� = |²Ð|w + |²Ñ|wÔ = ±�% + 3 × �% ÷ �/P



 

" = 2 + GÕ − ^Õ L@



 

� = |²Ï|w + |²Ð × q|ÖÐ + |²Ñ × q|ÖÑ
� = |²Ð|w + |²Ñ|wÔ = ±�% + 3 × �% ÷ �/P



 



 



 

σ = ~w
τ = ÙÆÚ
Ô = ±�% + 3 × �% ÷ �/P
~ = −²Ï9 + |²Ð| × qÛ5 × 9b + |²Ñ| × qÛb × 95
Ü = |²Ð|9 + |²Ñ|9



 



 

�v = ~ × q$Ö = ~ × q$q% ÷ 9b × �% ÷ 6
~ = −²Ï9 + |²Ð| × qÛ5 × 9b + |²Ñ| × qÛb × 95



 



 

� = |²Ï|w + |²Ð × q|ÖÐ + |²Ñ × q|ÖÑ
� = |²Ð|wÐ + |²Ñ|wÑÔ = ±�% + 3 × �% ÷ �/P



 



 



 

�v = ~ × q$Ö = ~ × q$q% ÷ NÞ × �% ÷ 6



 



 

�� = ²ÏÛ5 × Ûb + |²Ð| × q × 6Û5% × Ûb + |²Ñ| × q × 6Û5 × Ûb%



 



 

~ = −²Ï9 + |²Ð| × qÛ5 × 9b + |²Ñ| × qÛb × 95
Ü = ß²Ð9 ß + ß²Ñ9 ß
Ô = G ~~/L% + G ÜÜ/L%



 



 



 

�� = −²Ñ ÷ w



 

� ²Ñ ÷ w� à × ²Ñ × áâ ÷ 2 ÷ Ö:Ô = ± �% + 3 × �% ÷ �/



 



 

P§ = �/P × 9 × w



 



 



 



 

 

� = ß²Ï × q$Ö ß + ßà × ²Ï × q%Ö ß + ßà × ²Ïw ß
� = ²Ïwã
Ô = G ��/PL% + G ��/PL%



 



 

 

� = ²Ï × q$Ö + à × ²Ï × q%Ö + ²Ïw
� = à × ²Ïwã
Ô = G ��/PL% + G ��/PL%



 



 



 

� = ä²Ï × (2 × q − å) ÷ 8Ö$ ä + äà × ²Ï × (2 × q − å) ÷ 8Ö% ä
� = ß²Ï ÷ 2w ß + ßà × ²Ï ÷ 2w ß
Ô = ±�% + 3 × �% ÷ �/P



 

= Gß²Ïw ß + ßà × ²Ï × q$Ö ßL × "

� = à × ²Ï × q$ ÷ q%w
Ô = ±�% + 3 × �% ÷ �/P

" = 2 + GÕ − ^Õ L@



 



 



 



 

~ = �²Ï% + (à × ²Ï × (q$ + q%) ÷ q%)%

� = ~ × q ÷ 4Ö
� = ~ ÷ 2wÔ = ±�% + 3 × �% ÷ �/P



 



 



 

� = ß²Ï × q ÷ 4Ö ß + ßà × ²Ï × (q$ + q%) ÷ q% ÷ 2w ß
� = ²Ï ÷ 2wãÔ = ±�% + 3 × �% ÷ �/P



 



 

Ô = ±�% + 3 × �% ÷ �/P

� = ß²Ï ÷ 2 × qÖ$ ß + ßà × ²Ï × (q$ + q%) ÷ q% ÷ 2 × qÖ% ß
� = ß²Ï ÷ 2w$ ß + ßà × ²Ï × (q$ + q%) ÷ q% ÷ 2w% ß



 



 

� = × ~�% ÷ 6
~ = ß²Ï ÷ 2 × qæ$ ß + ç × ²Ï × (q$ + q%) ÷ q% ÷ 3 × qæ% ç



 



 

~ = ß²Ï ÷ 2 × qæ$ ß + ç × ²Ï × (q$ + q%) ÷ q% ÷ 3 × qæ% ç
Ü = ß²Ï9 ß + ç × ²Ï × (q$ + q%) ÷ q%9 ç

= G ~~/L% + G ÜÜ/L%



 



 

è ~P + ~é + �;~P = Çª × æv~é = 7 ÷ 8 × Çª × .; × ±æê × æv�; = Ç; × .; ÷ åu ÷ æu



 

σ� = ∑P × Bí2 × tw



 

�ï= P × åu ÷ 2Õ,
�ï=è~ × åu ÷ 22 × q



 



 



 

ð (Õ� + ℎ�)

ð �
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H1  

 

 

 

B  

 



 



 



 

∙ a1.6 ∙ ∙
∙ ( )0.8 ∙ ∙

∙ É a∙ d(sin ó + cos ó)
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Í õ õÎ ∙
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Rayleigh α β 

H = 2r7r/(ℎ7r/ − ℎ/r7)r// − r7/ u = 2(ℎ/r/ − ℎ7r7)r// − r7/  

r7 = 2va7 r/ = 2va/ ℎ7 = ℎ/ = 3 − 4   

Rayleigh C α M β K  
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