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The Study of the Absolute Roughness Change in Water
Running Through a Pipeline over a Number of Years.

Toyoho YOSHIDA
Takashi OKUMURA

This study reported the absolute roughness inside the pipeline wall of our Institute
Hydralics Laboratory.

Having studied the absolute roughness (on average) the water always flows into the
pipeline.

The experiment was carried out for twenty days every year for a time period of 22 years.
Ten days in first term and ten days in second term.

The water was only left running for twenty days of every year so as we could calculate

the absolute change of roughness inside the hydralic pipe for our study.
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O ICEKBE OBEEBHA KO ERAZBBL TV S, COXRDBLOFEEFEHEy ExxLFE -2
DEL I DEZEH O THEPHEIC D WTEHBERITHE S, SHEICEROAREHV 3, EKBOHA
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* B % EKEE D BEFHE KK D K ER 10-1
* B H Hmeo&E 12 H10 1 ZHim | 13°C | kil | 12°C
* L7 & FAE # # | K&
HEAN® D =3inch = 7.62cm Wi A = 45.58 cm®
v/ A=y —HREEE L =440cm
Il 1 2 3 4 5 6 7
gg 1 67.5 | 51.3 | 336 | 28.8 | 21.8 | 17.0 | 13.2

o 2 67.4 51.2 34.0 29.2 22.2 16.8 134
F (50,000 cm® (sec)

i SEO¥g | 67.45 | 51.25 33.8 29.0 22.0 16.9 13.3
ORE &= Q cem?®/s 741 976 1,479 | 1,724 | 2,273 | 2,959 | 3,759
@| F B W o v=Q/A cm/s 16.26 | 21.41 | 32.45 | 37.82 | 49.87 | 64.92 | 82.47
@ # E Kk v/2g cm | 0.1349 | 0.2339 | 0.5372 | 0.7298 | 1.269 | 2.150 | 3.470
@ Kk H t°C 12 12 12 12 12 12 12

® | KOBKE MR v cm’/s | 0.0124 | 0.0124 | 0.0124 | 0.0124 | 0.0124 | 0.0124 | 0.0124
® 14 /7 v X R. 9,992 | 13,157 | 19,941 | 23,241 | 30,646 | 39,894 | 50,679
@ i cm 83.3 83.2 82.5 82.1 81.3 79.7 77.5

RS RA—= =5
ha cm 82.6 82.0 80.1 78.9 76.0 70.3 064.4

v/ A=y —EE h—h: cm 0.7 1.2 2.4 3.2 5.3 9.4 14.1

B %k Kk HH hy cm 0.7 1.2 2.4 3.2 5.3 9.4 14.1

TANF-CTHE [=h/L (X107%) | 1.591 | 2.727 | 5455 | 7.273 | 12.05 | 21.36 | 32.05

® L Rk B f=2gID/V? 0.090 | 0.090 | 0.077 | 0.076 | 0.072 | 0.076 | 0.070

N 0.300 | 0.300 | 0.278 | 0.275 | 0.269 | 0.275 | 0.265

D)) C=\/§§/\/IT 295 295 319 322 329 322 334

mz/s

N D/4 ms | 0.5168 | 0.5168 | 0.5168 | 0.5168 | 0.5168 | 0.5168 | 0.5168

v v = v 5y n=6G/@ 0.0018 | 0.0018 | 0.0016 | 0.0016 | 0.0016 | 0.0016 | 00015

mi/s
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v =16.26 cm/sec=0.1626 m/sec, d =7.62cm=0.0762m, [=1.591x107% y =164
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_ v _ 0.1626 B
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BOTH 5%,
#£—-2 F—-10C & ks OER{E & HEiRME y =164F
% B 0 B A1 604E 12 4 10 B
g 2 3 4 5 6 7
vem/s | 16.26 | 2141 | 3245 | 37.82 | 49.87 | 64.92 | 82.47
1(x10%) | 1.591 | 2727 | 5.455 | 7.273 | 12.05 | 21.36 | 32.05 | Vi
K| C | T30 | Tal2 | T15 | TT.09 | 7739 | 7396 | 7546 | 7580
f | ksom | 0.045 | 0.0463 | 0.0429 | 0.0431 | 0.0428 | 0.0465 | 0.0448 | 0.0445
B C 87.25
@
fE | kscm 0.0343
#£-3 EEINCLS C & ks O
fEHF () | S.44 | S.46 | S.48 | S.51 | S.54 | S.57 | S.60 | S.63 | H.3
EHCED |0 2 4 7 0 | 13 16 | 19 | 22
x| C o4 | 8 | 79 | 76 | 72 | 70
| ksem 0.0298 | 0.036 | 0.0416 | 0.0445 | 0.0489 | 0.0515
B C | 130 | 14 | 107 | 101 | 9% | 91 | 8 | 8 | 81
Al
f | kscem | 0.0164 | 0.0209 | 0.0235 | 0.0261 | 0.0293 | 0.0317 | 0.0343 | 0.0368 | 0.0394
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