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Friction Factor Evaluation of Short Length Sewerage Pipe
Dong Hoon Yoo
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x| gto 2 M 3} Ao ¢hslE =
%7} %*35}11 R *}%91 BEEAS ] st o] R5F sl o] Runge-Kutta®S 4§
b el & o] ATt o] A¥RHEEH AFE vl
T A HEdT apke FASE A, Ve SREAAA BFHE Varwick(1945)9] AdAm 2R
2]

A5 A A ulEgs agts mlashen,

2. SR8
BSFolAY vz AgAE =ar)e M AASFolAY mEAe AgAS WA vEsta R5R
Aol Bkl =712 3l
2.1 A4¥ v AF g4
A5 Nz mpZAE A ae 236 wet Wolste Al adt A HolE=s Ry XS B
28] Ho A5l 19 dE gy o] FHAHG(HEEY ouE, 2000; F5F, 2003)

C=aR}H: 1)
o714 at= Fale] uhel Wk vlEg g, Bot (& ZEEA T8 74 W A7)d wel Wolshe A
Folth, Ay AAA 2 Age X & 1o AAEY k. Fwo] ofF v Y Favl FAIE 4 9l
S HAEZ o}lF e AL htE 177+ vl #| 44 ax Blasius A4 vl @l Y49 SA5 (o =0.028)

H 1. XFE N2 olEAST 4™A L M A

SEEF A Az A o B g

=5 Ri<1,000 - -1.00 0

SR | 1,000<Ry < 40,000 0.028+0.0096k, | -0.25 0

SR 40,000<Ry;< 2,000,000 (0.012+0.0048ky) | -0.17 0

A 4 PR 2,000,000<Ry; < Risr (0.005+0.0018ky) | -0.11 0
Aol dH Rir-s1<Ry < Rijt) 0.011+3.0x10°H; | 0.18 | -0.80
H,<23 (0.022+ 0.008ky) 0 -0.60

A5 RS

s Ri-tr=Ru 23<H,<40 (0.0172+0.0019Kky,) 0 -0.41

A A =¥ 57tEA k=0 (¢9E mm), Ry =VH/v, H=H/k °]t}.

ALY L ARFHOR Rest, Rr AN E F4A R E

247+ 1 Re-st=Min[(-15+ 37k )H"" 76+ 178k, ] Re-rr=Min[130H,""* 1320]

A 3 Re-sr=Min[(10+ 8.5ky)H,""" 206+ 39k ] Re-tr=Min[130H,""° 1320]

A7 AAZEA ¢ Ru-sr=Re-stHr

(el 7158 AN e BAS5AR glo] AWA Y HAFo 2 RY FAHE AA
2.2 g¥lo] REF| ZAH

9Ho] HEFo ZAleH 2 Fourth-Order Runge-Kutta MethodZE ©] €39t} Runge-Kutta Method
= FalA iR vt =1 FAS A S 5 e o] k. HErr sYe SR ¢d
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2 db
dh _ 1,-1+Fj} dx
dx 1-F?

714 hi A, i, FRI17) i dlUARARA i =CF, CE A, F=V/ VR, HE B4
A, F,=V/VEb, b 2% F,=V/Vgholth db/dx=02 7H4@ F #4S A8 W4shs] st

Runge-Kutta® & =3}

_dh _ i,7i (3)

A7 A ANUAFALE A o E5 R vnfRAFE FAstAor HEd A (DE ®575HE AYdFH
ol el mEA G A A Feolu g avte] 2HOR HEF ZEEAS UEhWuAk )
Fourth-Order Runge-Kutta Method? 7}&x+= &3 2}

k1=f(xi,hi)
Ky=f(x+ & L
o =f 0+ 5 A hy 2k1AX)
. . 4)
k3=f(xi+§AX,hi+§k2AX)

k,=f(x;+ Ax,h;+ k ;A%)
2 (D] 7hEAE ALtetar AgkE 7heRE A (Bl disiste] the Tl A Y s AR A g

sy =h ot 25 O+ 2kt 2k k) )

3. 48 AEe] 24

A7 9 cm, 4o] 550 cm~600 cm®] &9 olaEF, HEYA 2 mm, 4 mmel ZHE F2Ete] A|7kR] =
S sk, 24 2% 27vkt £ 0.0019, 0.0023, 0.0027, 0.0029, 0.0034 m’/sE T 714 35S %3}
ok 7 f-3ebeh 0.01428, 0.01642, 0.01857%5 37F4 AALZ WEA71HA 10 cm (FA o2 F4E =
fEA o o}a™ $2i 0.0034 m’/se] el 0.01857¢] AL, 2 mm = 0.0034 m?/s9] el 0.01642
o] AAL 4 mm FEE 0.0023 m¥/se] 2ol 0.016429] AALA #Z8 FAANEE FARF o7 FA G
Az} vlast A3yt a9 16 BAIE itk 57 A A (Runge-Kutta®) S o] &3te] 18 1o A9} 2o
v g E 24 #5849 th%ﬂ QA7 74 FAL Aol ARHER NS as FH3)
Varwick(1945)¢] A5 25 F T=&d 4429 a9 Runge-Kutta¥& A& H5/ W4e &3t SH—]?'&
A%2 F49 vdds oF Hlﬂﬂcﬁ 2o AlA sk T

;&
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