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28=ܩ
4,1݇݃݉

ℎݐ݃݊݁ܮ
݈݁݊݅ ݂݋ 

=݀ܽ݋݈
13,6 ݉

ܽ ݀ܽ݋ܮ
=ܽ݁ݎ

46,2 ݉
ଶ

݃=9,8
ଶݏ/݉ 2

284,1݇݃݉ ∗13,6 
݉=38

63,8 ݇݃
3863,8

 ݇݃ 46,2 ݉
ଶ=83,6

 ݇݃/݉ଶ  
83݇݃ ݉ଶ∗9,82 ଶ=૙,ૡ૛ݏ݉

࢓/ࡺ࢑ 
૛

ݐ݈݁݉ܽܵ
= ݐݏ݈ܽ 

 0,0357
݇ܰ݉ ଶ
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ݐ݈݁݉ܽܵ
= ݐݏ݈ܽ 

 0,5݇ܰ݉ ଶ

ݐ݈݁݉ܽܵ
= ݐݏ݈ܽ 

2,004 ݇ܰ݉ ଶ

ݍ ௞= ૞
,૙ ࡺ࢑/

ܳ  ૛࢓ ௞
 = ૝,૙

 ࡺ࢑ 
ݍ  ௞= ૛

,૞ ࡺ࢑/
ܳ  ૛࢓ ௞

 = ૛,૞
 ࡺ࢑ 

ݍ ௞=૛
,૞ࡺ࢑ ܳ ૛࢓ ௞ =

૛,૙ ࡺ࢑
 

ܽ

ߤ=ܵ ௜
ܥ∗ ௘∗ܥ

௧∗ݏ ௞
ߤ ௜ ݏ ௞ ܥ ௘ ܥ ௧ ܥ ௘=0

,8
ߤ ௜=0,

8
ܥ ௧=1,

0
ݏ ௞=0,

9 ݇ܰ/݉
ଶ ,૙=ࡿ

૞ૠ૟ ࡺ࢑
૛࢓/

ݒ ௕=ܿ ௗ
௜௥∗ܿ ௦௘௔

௦௢௡∗ݒ ௕
,଴

ܿଶ ௗ௜௥ ݒ ௕,଴ ܿ ௗ௜௥ ܿ ௦௘௔௦௢௡ ܿଶ ௗ௜௥
 ܿଶ ௗ௜௥=1

,0
ܿଶ ௦௘௔௦௢௡

ܿଶ ௦௘௔௦௢௡
=1,0

ݒ ௕=1
,0∗1,0

∗24 ࢓ ૛૝=ݏ݉
࢙/

ݒ ௠(ݖ) ݒ ௠( (ݖ =
ܿ ௥( (ݖ ∗

ܿ ௢( (ݖ ∗
ݒ ௕

ܿ ௥( (ݖ
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ܿ ௢( (ݖ ܿ ௥( (ݖ ܿ ௥( (ݖ =
݇ ௥∗ln

ቀ௭ ௭ బቁݖ ௠
௜௡≤ݖ

ݖ≥ ௠௔௫
ܿ ௥( (ݖ =

ܿ ௥(ݖ ௠௜௡
≥ݖ(

ݖ ௠௜௡
ݖ ଴ ݇ ௥

݇ ௥=0
,19∗ ቆ

ݖ ଴ ݖ ଴,ூூቇ଴,଴଻

ݖ ଴,ூூ=
0,05 ݉

 ( ܽݎݎ݁ݐ
݁ݐܽܿ ݊݅

ܫܫ ݕݎ݋݃
)

ݖ ௠௜௡
ݖ  ௠௔௫

ݖ ଴
ݖ ௠௜௡

ݖ ଴=1,
0 ݉

ݖ ௠௜௡=
10 ݉

݇ ௥=0
,19∗൬

1,0݉ 0,05݉൰଴,଴଻ =૙,૛૜
૝

27=ݖ
 ݉

ࢉ )࢘ (ࢠ =
0,234∗

ln൬27݉ 1,0݉൰=૙,ૠ
ૠ૛

ݒ ௠( (ݖ =
0,772∗

1,0∗2
4 ૚ૡ,૞=ݏ݉

૝࢓ ࢙
ܫ ௩(ݖ) ܫ ௩( (ݖ =

݇ ூ ܿ ௢( (ݖ ∗
ln (ݖ ݖ ଴)

݇ ூ ݇ ூ

ܿ ௢( (ݖ
ܿ ௢( (ݖ =

1,0 27=ݖ
 ݉

ݖ ଴=1,
0 ݉

ܫ ௩( (ݖ =
1,0 1,0∗ln

 (27 1)=૙,૜૙
૜

ݍ ௣(ݖ)
ݍ ௣( (ݖ =

[ 1+7
ܫ∗ ௩(ݖ)

] ∗1 ݒ∗ߩ∗2 ௠
ଶ ( (ݖ

ߩ 1,25 ݇݃
/݉ଷ

ܫ ௩( (ݖ ݒ ௠( (ݖ ݍ ௣( (ݖ =
[ 1+7

∗0,303
] ∗1 2∗1,25݇݃݉ ଷ∗18,54

ଶݏ݉
=670,

49ܰ݉ ଶ→૙,૟ૠ
ࡺ࢑ ૛࢓
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ݓ ௘
ݓ ௘=ݍ

௣( ݖ ௘) ∗
ܿ ௣௘

ݓ ௘
[ ݇ܰ/݉

ଶ ]
ݍ ௣(ݖ ௘)

[ ݇ܰ/݉
ଶ ]

ݖ ௘ [ ݉] ܿ ௣௘
ݓ ௜

ݓ ௜=ݍ
௣( ݖ ௜) ∗

ܿ ௣௜
ݓ ௜

[ ݇ܰ/݉
ଶ ]

ݍ ௣(ݖ ௜)
[ ݇ܰ/݉

ଶ ]
ݖ ௜ [ ݉] ܿ ௣௜

݁ ≥ ݀



11
6

ℎ/݀
25,5݉ 28,0݉

=0,91
1

௛ ௗ=0,91
1

0−0,8=ݕ
,7

1,0−0
,25( 0,911

−0,25
) +0,7

=0,78
8

(0,5−)=ݕ
−(−0,

3)
1,0−0

,25( 0,911
−0,25

) +( −0
,3)

=−0,4
76

ݓ ௘
ݓ ௘=ݍ

௣( ݖ ௘) ∗
ܿ ௣௘

[ ݇ܰ/݉
ଶ ]

߱ ௘ܣ
−0,804

߱ ௘ܤ
−0,536

߱ ௘ܦ
+૙,૞૛

ૡ
߱ ௘ܧ

−0,319

ݎ ℎ=1,0݉ 25,5݉
=0,03

9
௥ ௛=0,05

ܿ ௣௘,ଵ଴
ܿ ௣௘,ଵ଴

ܨ
−1,0

ܩ
−1,2

ܪ
−0,4

ܫ
+0,2 &

−0,2
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ݓ ௘=ݍ
௣( ݖ ௘) ∗

ܿ ௣௘
ݍ ௣( ݖ ௘)

=0,67
݇ܰ݉ ଶ

[ ݇ܰ/݉
ଶ ]

[ ݇ܰ/݉
ଶ ]

ܨ
−0,67

ܩ
−0,804

ܪ
−0,268

ܫ
−0,134

+૙,૚૜
૝
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∑ ߛ ீ,௝∗

ܩ ௞,௝
ߛ  ௉∗ܲ 

ߛ ொ,ଵ∗߰
଴,ଵ∗

 ܳ ௞,ଵ  
∑ ߛ ொ,௜∗

߰ ଴,௜∗ܳ
௞,௜

 
∑ ߛ∗ߦ

ீ,௝∗ܩ ௞
,௝

ߛ  ௉∗ܲ 
ߛ ொ,ଵ∗

 ܳ ௞,ଵ  
∑ ߛ ொ,௜∗

߰ ଴,௜∗ܳ
௞,௜

ߛ ீ,௝ ܩ ௞,௝ ߛ ௣ ߛܲ ொ,ଵ ܳ ௞,ଵ ߛ ொ,௜ ߰ ଴,௜ ܳ ௞,௜ ߦ

ߛ ீ,௝=
1,0

࢖ ૚=ࡳ
,૛∗ࡳ ߛ ீ,௝=
1,0

ߛ ொ,௜=1
,5

ߛ ொ,௜=0
࢖ ૚=࢒

,૙∗૚,
૙∗ࡳ "

+" ૚,૞
∗૙,૟∗

"+"  ࡿ
 ૚,૞

+"  ࢗ∗
" ૚,૞∗

૙,૟∗࢝
࢖ ૚=࢙

,૙∗૚,
૙∗ࡳ 

૚,૞∗ࡿ
૚,૞∗૙

,૟∗ࢗ+
૚,૞

∗૙,૜∗
࢝

࢖ ૚=࢝
,૙∗૚,

૙∗ࡳ 
૚,૞∗૙

૚,૞ࡿ∗
∗૙,૟∗

ࢗ
+૚,૞∗

࢝

෍ܩ ௞,௝
+ܲ+

߰ ଵ,ଵ∗ܳ
௞,ଵ+෍

߰ ଶ,௜∗ܳ
௞,௜

ܩ ௞,௝ ߰ ଵ,ଵ ܳ ௞,ଵ ch
aracter

istic ca
lue of d

ominat
ing var

iable lo
ad

ܳ ௞,௜ ߰ ଶ,௜
ܳ ௞,௜

߰ ଶ,௝ ܲ ݌ ௤=ܩ
 0,4∗

0,6+ݍ
+(ݍ∗

+ݏ∗0
ݓ∗0

݌ ௤=ܩ
 +0,

+ݏ∗2
( ݍ∗0,2

+0,5∗
(ݍ +0

ݓ∗
݌ ௤=ܩ

 +0,
+ݒ∗2

( ݍ∗0,2
+0,5∗

(ݍ +0
ݏ∗
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