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THE USE OF LOG -WAKE LAW AND TURBULENT EQUATION TO DESCRIBE FLOW BEHAVIOR
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Abstract

The log-wake law for turbulent current has been developed, and tested with laboratory data of turbulent flow in smooth
pipes. For this study, the log-wake law equation has been developed to be used in stepped spillway. The log-wake law equation
can be divided into three parts. First part, the logarithmic equation, describes the effect of shear stress between the flow layers.
Von Karman constant is 0.41. The second part, the third-degree polynomial equation, describes the effect of shear stress on a
wall. And the last part, the fourth-degree polynomial equation, describes the effect of changing the flow pressure distribution,
which is similar to the wall-free shear stress. The Coles wake law with a constant wake strength about 0.126 was used. The test
used 68 data sets, with the flow rate between 0.0233-3.285 m®/s, the spillway slope of 14-30 degrees, and the step height ranges
0.0380-0.610 m. It was found that the developed log-wake law could well characterize the flow in stepped spillway. The limitation
of the equation. Is the flow velocity from 0 to 4 m/s and the accuracy decreased as the step height increased.
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wuuduiule IngldiSnemdamans auisainsigiveuiun

w03 wy (&) anaun1sy (38) laeldisvnsndinamans lanadsll

wi(E=1) = —% (35)
wi(E=0)=0 (36)
w' (E=1) _% Tﬂ (37)
w' (£=0) = —12—” (38)

o910 wy () danwazamuAudouusIuNG ey

9 U7 4lb) axdanaladn W (&) vsnaiend e £=0

P
o

zdAinny fetu
wi(§=0)=0 (39)

PNULYINTAAT AT TITNAEAFAIENS 31NV UL
MslraniinaananurudauusImis lanedl

= 2in (L) 4 4+ (811 - 2.92k +

Ux

D& + (=6IT+ 219k — 1)g*)  @0)

naunstuliAAnA1INaNNINIT AL UUY U
MAULUUVS [3], [8] Wiesannaunisi (40) 1ﬁQﬂU§ULﬁa‘Lﬁm
uganfunsluanuututule duduaunsadagulmilaoumy
A1 E=1,uy, war wy(1) = —0.73 asluaunisi (34)

wazyihnisdngulvg wanslideaunis

Up-u _ 1 (y+d) 1
292k + 1DE* + (=611 + 219k — 1)E*) (@1
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4.4. uansidssuiisy

\iethaunisa (38) wneasulaglivaya Frizell [14),

Ward [15], Boes and Hager [16], Hunt and Kadavy [17] wag

6 T T T T T

a) y=a+b*x d
| Data of Frizell (1992) 7
5 Pearson's 0.99642 4 i
Adj. R-Square 0.99264 9 s
Intercept 0%--
s Slope 0.94683 + 0.01398 (¢] i

O Data of Frizell [14]

= = Perfect Linear trendline
— Linear trendline

1 1 1 1

0 1 2 3 4 5 6

(u,-u)/u., Modified log -wake law (10)

(u,-u)/u., Measure

Lueker [18] WiauansnalUSeuiisuA19e9din13n1sinanuy
Wy Guo and Julien [9] way aun1snsivanuumyuI

Mmnzaudunslvauuututule uansieg1amads Ui 5

6 T T T T T

b) y=a+b*x I
‘ Data of Frizell (1992) d
5 Pearson's r 0.99622 7 4
Adj. R-Square 0.99223 [oX4
Intercept 0+-
4k Slope 0.99314 + 0.01507 o i

O Data of Frizell [14]

— — Perfect Linear trendline
— Linear trendline

1 1 1 1

0 1 2 3 4 5 6

(up-u)/u., Modified log -wake law (41)

(up-u)/u., Measure

U5 wamsanuduiusszninedeyadildainnisiiuingds wnu x) Wisuiisuiudeyaiiamnsaduinldainaunis wau y),

(@fwnldannaunsi (10) uaz (b)fwsildanaunisi @1) Ilidoyaves Frizell [14]

v
v o

fatunuaniIsiuTsuisuaun1snsnisivauuuvsauannisi (10) fuaunismslvawuunyuinimgasiunisivalunian

Wanuutuiulaaunisi @1) aanseaglagldrmeadaladmsd 2

3197 2 JeyamsadivemansiUieuiieuannisnsnisiiauuuuay

aunInsivauuuvyuIu aunsi (10)

aunsnsiviauuuvywIu aun1si (41)

huthors Correlation coefficient(R,) R Square(R?)  Correlation coefficient(R..) R Square(R?)
Frizell [14] 0.947 0.992 0.993 0.992
Ward [15] 0.873 0.927 0.948 0.938
Bose and Hager [16] 0.966 0.977 0.975 0.978
Hunt and Kadavy [17] 0.95 0.972 0.994 0.975
Lueker [18] 0.91 0.964 0.951 0.961
1) aunsiiaueysenausiefuauau Ae dwiidu

5. @y

mﬂmiﬁﬂmaumﬁmmuﬁ'mﬁ’uaumﬁmslwau,wﬁuﬂuu
Tunsaemafnssunsivavumaiidanudugs Tneldns
THATILUNNNO Y]] NNIBANUAZN VAT AAIERT 910N1S
Aipsresidanavilnsuinnslvalumaiid awuudutle
1A5UBVEnavINaBIdIU Ao AIIALEIUUS AN LaYNadn
msldsziummusunadousuul$nd) Welsuaunmsaani3iy
ﬁugm wagaun1sn1sanvunywnlingandmsunsiva
Tumah@auuututule wanduaunsi 61) dafuanuanis

TnngainsoasUdseluil

aunsaan3fiulngan Alienaaiived von Karman fdwinfu
0.41 duiiimfnduamsnuuids 3 laefiaasinislva
wuuvyuauvedlaadLindy 0.126 uazdwd Uiuuilitiaia
wsngdunslnalumaidauuututile Teduaunswu
f1ds 4 agdunaldiiluaunsesdamsiimslyauuunyuues
Trad uielaenndostudnuanislnalumaiidauuutudule
Faduraannisivauuumuiiuinadudule

2) nuanIUIsusuaunisnsinauvuny uau
aunnsi (10) Faduaunisluguuuuvesteley fuaunisnisiva
wUUYgLAL a5 (41) Faduaunisluguuuuvesaunmsny

W I deyansvun 68 ¥a nnsilTeuiisuidatainuin
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aun15n5lualuUnN UL aun15A (41) e Correlation
coefficient (R mﬂﬂdwaumimﬂmmwwqmu aunsi (10)
ogladisuszana 2-10 Wosidud uansdsmnsnait 2 Fsanansa
ayumudenadiflaan msldaunisaunsnisivanuunyuou
aunsil (41) lunsiwneglddeyaiidululufiemaieaiv
Foyavinnsnageu@eyaiivin) uaslianudlndfusewing
Foyaunniaumsnislyauuuuau aumsi (10) ffunsld
aumsauNIIMslaLUYLY aumsT (61) fammangauiy

mslvalumaihdawuududulamnnnin
6. nnRnssuUsznA

YBUOUA MM I NG BinAlulad nsreuNa UL way

medyTimnTsulesTIveRewalulaEnseI0MNasUYS
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