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Yoshihiko Kopama and Shigeru Minecisul : Coefficient of Friction

on the Rigid Vinyl Chloride Pipe
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H OB K B
BElEk I i 13 mm &

hm i—h/e ! g i Qui/s | Vm/S=~§_ log V
0.100 0. 0506 —1.2959 70.0% 106 0.534 —0. 27246
0.157 0.0795 —1.0900 91.7% » 0. 700 0. 15490
0.262 0.1328 —0.8766 121.9% » 0.930 0. 03151
0.436 0.2217 —0.6542 163.7% » 1.250 0. 09691
0.672 0.3405 0. 4680 209.0% 2 1.600 0. 20412
0. 904 0. 4592 ~0.3380 249.0% 2 1,900 0. 27875
1.481 0.7517 —0.1240 331.5% # 2.530 0. 40312
2.310 1.1700 —0.0320 374.5% 4 2.860 0. 45637
2.735 1.3870 0.1420 472.0% » 3.600 0.55630
4.175 2.1190 0.3260 599.5% 4 4.580 0. 66039
5.920 3.0000 0. 4771 41.0% 5.700 0. 75587

% hm: “HERIOKIAIESR, £ S Ao, Qr/s: g, Vm/s: FNofnE, dm o @
b = = VEDONEE, an : SoRiER, ¢ =1.972m, d=12.925x10-3m, a—131x10-6

3//
HoR MR i e (e
hm i—h/e { log i | Quss ‘ Vm/’s=% l log V
|
| |
0.090 0. 0450 1 —1.3439 210.5x10-6 ! 0.679 —0.16813
0.140 0.0704 | —1.1522 271.0x » ‘ 0.875 —0,05799
0.208 0. 1046 ! —0.9804 340.5x =» 1.100 0.04139
0.316 0.1591 { —0.7985 433.5X # 1.400 0.14613
0.463 0.2334 —0.6310 542.0x » 1.750 0.24304
0.699 0.3069 —0.5130 635.0x ~ } 2.050 0.31170
0.985 0. 4966 —0.3040 836.0x ~ | 2.700 0.43136
1.621 0.8166 —0.088%0 o 1111.0x » | 3.600 0.55630
2.490 1.2540 ; 0.0980 1425.0x ~» 4.606 0.66276
3.580 1.8120 0.2580 1766.0x » 5.700 0.75587
6. 460 3.2590 “ 0.5130 2480.0x » 8.000 0.90309
¢ =1.986m, d=19,837 x10-3m, 2=2309.2x 10—6u
3R OME W 1
hm i=h/ i o0 3 ‘ 5 ‘\ n/ Q :
i=h/¢ | log i Qm/s I Vm/s=_>_ i log V

| : a |

| | \ |
0.761 ‘ 0.0383 { —1.4164 462.0x10—6 ! 0.760 ; —0.11919
0.122 ‘ 0.0617 —1.2100 604.2x & i 1.000 0.00000
0.292 0.1469 -—0.8330 1000.0x » i 1.650 0.21748
0.480 0.2416 —0.6169 1330.0x ~ { 2.200 0.34242
0.821 0.4134 : —0.3836 1815.0x » 3.000 0.47712
1.439 0.7253 —0.1395 2520.0x » 4,150 0.61805
1.983 1.0000 0.0000 3025.0x » 5.000 0.69897
3.210 1.6196 0.2094 3990.0x =~ 6.060 0.81954
5.590 2.7715 0.4427 5440.0x =~ 9.000 ! 0.95424

£=1.983m, d=27.725x10-3m, a=604.2x 106
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Ky =—1.2827c%.
EXDk®DEKy=—1.21 TH L0504 OFRE IS D Ticd BN EEHEIC
L¥zav, KT, ZoEREoRROEEHIEY = - VS 2T L CTEFEOEZEOBEIELE = — 155
D, v OFFRERD L T EBAHES, iR TES (1) o, f, ¢ OEFARATHRE

v 1.732
i=0. OOO?OMW ................................. {10

TCIVWIHEIELE = — AV EDAGEIRRO—BRTI 5 5,
—HFAEBEEOKER RO TR IS,

£ v2
e )
h Ad o {11

X=ZER LT

h 1 v2 h .
I B R

MR D X S FITin b,

i

R

i

i=1- B B (117)

. 2g
A=i.d- B SRR (11

A1) i @ ZRATE

v 1. 732 Zg
1=0. 00070474;1_1234 .d. —0. 0007047 x v1.732~2x d1~1.234 » 19, 6
' ‘ 0.0
0, 01381212y—0.268 5 q—0.234 — 0 OL3BI2L2 1)

v0.268 x (0.234

R RLHEEIELE = — VEOBERKTH S,
3. £RENELOEERME

I hkpi-doTdE

WHIELY = —VEOREBRHZORTHELLZLD L, FF A, i, BROESLIRERODLIHEY

B b b LS 2, HEROEAASCIE LB R s R T 5 2 & LT 5, BERoME
BRI BT A AR E/S SV O TR R DR & BN 5RO L5 T vZOARNAHEHT 5.
H T AE, R, MEROEDLIEDY
0.0018
Jy=0.0124 22 S~ 00 (1 T/ﬁ,)
HUHWET b LW
0. 0018 1 9
ha=0.02— 10“)(ﬂH—v/a{,)

BL A1 RO Az IEEEGRE, v EARE (m/s), d i 3EDORE (m)

HAR E o B OB B K Kk &

an | owms |2 | d %
0.70 |00M1’0ﬂw1r0ﬁ@o\l= 1 @p4 ﬁﬁ)
B = 1,000 "/ vd
12.925%10-3 | 2.54 | 0.0231 0.0320 ~ 0.0298 . 5
! 0= 20 e )
5.70 | 0.0193 |- 0.0274 \ 0. 0240 | Ao 1,000 ( + Vv




dm § vais | b | s 2 fig %
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Gibson, Hydraulic and its Apptication.

J. Nikuradse, V. D. 1. Forsh-heft 356 (1932)
Lamb, H., Hydrodynamics.
Dryden-Murnaghan-Bateman, Hydrodynamics.

Ramsey, A. S., Treatise on Hydromechanics, Part .
Summary

We have cbtained the following relation by our measurments of the coefficient of frictonal
resistance for a rigid vinyl chloride pipe.
If we write a coefficient of frictional resistance of a vinyl pipe A, velocity of water in a pipe
v, and inner diameter of a pipe d, then we have
A=0.01381212v—0.268 x d-0.234
These relation is derived from

, £ v2
he -« —
Ad 2g

Where h is the head loss of a pipe, £is the length of a pipe and g is the acceleration of gravity.

Cosificients of frictional resistance for different pipes are calculated from Rang’s formula and
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their values are shown in the 4th table.

1f we compared the value of coefficient of frictional resistance for rigid vinyl chloride pipe
with that of other pipes, the value of coefficient for a rigid vinyl chloride pipe is less than that
of rough pipes such as new cast iron pipe etc, while it is bigger than that of smooth pipes made

of glass, lead and zinc etc.



