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lr lrlr  15 210 lr  19 255
15 < lr  75 210 ! 0.73"lr + 0.0099#$ lr$ %& ! 17' 19 < lr  67 255 ! 1.0"lr + 0.011#$ lr$ %& ! 23'
75 < lr 210 ! 2.9 "lr ! 0.0029 #$ lr$ %& ! 30' 67 < lr 255 ! 4.2 "lr ! 0.0032#$ lr$ %& ! 31'

l/r



l/r

l/r

l/r

l/r



b22fn  t 210 b22fn  t 255
b46fn < t  b22fn 210 ! 4.6 # btfn ! 22% b40fn < t  b22fn 255 ! 6.9 # btfn ! 22%
b80fn < t  b46fn 210,000#tfnb %& b80fn < t  b40fn 210,000#tfnb %&



 

()* = ()*- × ()*: ÷ ()*;
()*()*-()*:()*;

(cag (cal (cao (ca

(cag (cal (cao (ca



(cag (cal (cao (ca











>?@ = >? +A
>? = B CDEFG C HGI
>?@>?ABFGHG HG = 5JEK 150IHG = L 10JEK 100I
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fi hi 
Rayleigh M N 

O = 2PQP&ESQP& ! S&PQIP&& !PQ& T = 2ES&P& ! SQPQIP&& !PQ&  

PQ = 2UHQ P& = 2UH& SQ = S& = 3.5 ! 2 $  

Rayleigh V M W N X  
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YZ = [\] × ^ × _` × Jd × Ojjkm
\] × ^ = Q.p×qsQuvw × #qs×xkqz×{z% ||w}~ = 2 × � × E1 + �I

YZ\] × ^
�Jd�}~�
Ojj}d × �d
Ojjkm



Ojj = JduZa = 0.9 × H� + ��_
��_ = � × �� + 1 ! �5
�� = 15 + [65 × x�`Q.�
� = 0.7 × #�~&�~Q ! 1%�.p� $ $ $ $ E� K 1I
H� = �0.3 + �� × logQ� #}d}~%� × #�̂%�.��
�� = 0.16 ! 0.35 × #�~&�~Q ! 1%�.p × #F̂%

OjjJd�����Q��&}d}~

�� = �32DSG C [j��|�j�& `�~G&
�
G Q

�~Q = 4¡����¡G�~GSG



�~Q¢

£Z = [L] × ^ × _` × Jd
L] × ^ = 1.57 × ¤ × E�~ + ��ZI × ^
��Z = 3.4 × �~U × E1 ! �I

£ZL] × ^�Jd��~
��Z



Y¥ = �¥ × × ¦¥ × Jd�¥ = 2U × �log§ [&×¨©x `�ª = 2.5 × F × E1 ! �I
Y¥_ = U × ¤ × ^ × �~&2 × E1 ! �I × ¦¥ × Jd

Y¥Y¥_�¥
¦¥Jd��
�
�~

£«E�I = £«E~I × _ × Jd£«E�I = U × ¤ × ^ × �~
£«_ = U × ^&4 × ¤ × �d × Jd
£«E�I



£«E�I£«_�Jd�
�~�d

Y¬E�I = Jd × Y¬E�I
Y¬E�I = � × ~E�I
�E�I��E�I = 1.25 × ^$ $ $ $ $ $ $ $ $ E^ 1.25 I
�E�I��E�I = 1.0$ $ $ $ $ $ $ $ $ E^  1.25 I
�E�I^& = 2.15 × E�~�dIu�.p�
���d = ® 1 ! 2 × �2 × E1 ! �I
Y¬E�IY¬E�I�Jd
�E�I��E�I�
�~�d





¯ = YZ C °1 + ±²C³²́©²µ
$ $ $ $ $ $ $ $ $ E I

¯ = Y¬ C °1 + ±¶C³´¶©²µ
$ $ $ $ $ $ $ $ $ E I

YZ
Z̄ªZ�Y¬
¬̄ªZ�
°̄

Z̄ªZ� = 3·� C Yd C ^ C � C Jd
Z̄ªZ� = 9£¸ C ^ C � C Jd
Yd = 1 + ¹º»¼1 ! ¹º»¼



·�Yd̂
�Jd£¼̧

¬̄ªZ� = ~ C ½ªZ�
~ = Y¬ C �½ªZ� = ·� C ¾�»¼ + £¸
~½ªZ�^
�
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