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Abstract

A study on film water flow on steep open channel has been seldom found up to date. There-
fore, this paper dealed with the depth variation of film thickness of water (city supply normal
water) flowing on steep open channel. For this purpose, Experimental apparatus (made of a
normal glass with 160cm of length and 15cm of width) was made and the depths of the water
flowing on the channel were measured experimentally, changing the channel slope angle from
30 to 80degree (5steps) and the flow rate from 0,25 to 10CPM (11 steps).

The results obtained, some characteristics of the film flow on the channel are as follows.

(1) When thin film water flowed on steep open channel, the depths of flow tended to increase
after decreasing and was kept nearly constant in its downstream in case of laminar and
.transitional flow region.

The turning. point of the depths of flow from decrease to increase tended to move downward
with the increase of Reynolds number.

In turbulent flow region, the depths of flow showed reapid decrease in its upper stream,
gradual decrease in its midstream and were kept nearly constant in its downstream.

(2) While the differences between the depths of flow along the channel slope got small in its
upper stream and got large in its downstream in case of laminar flow region, they got very
large in its upper stream and were kept nearly constant in its downstream in case of
transitional and turbulent flow region. And the more flow rate increases, 'the more the

differences between the depths of flow along the channel slope got large in its upper stream.
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Table 1 Theoretical depth of flow on open channel
in laminar flow

Flow-rate | Reynolds | Channel-slope-angle| Depth of
(kg/sec) | No.(Re) (degree) flow (mm)
0.014 84 30 0. 3993

40 03672
50 0. 3464
60 0.3325
70 0. 3236
80 0. 3185
0. 031 186 30 0.5205
40 0.4787
50 0. 4515
60 0.4334
70 0.4217
80 0.4152
0. 069 413 30 0.6796
40 0. 6250
50 0. 5895
60 0. 5659
70 0. 5507
80 0. 5421
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Table 2 Theoretical depth of flow on open channel
in turbulent flow

Flow-rate | Reynolds | Channel-Slope-angle| Depth of
(kg/sec) | No.(Re) (degree) flow(mm)
0.382 2342 30 2.4319

40 2.2554
50 2.1398
60 2. 0624
70 2.0125
80 1.9844
0. 509 3126 30 2.8914
40 2.6815
50 2.5441
60 2.4521
70 2.3928
80 2.3594
0.619 3802 30 3.2515
40 3.0154
50 2.8908
60 2.7575
70 2. 6907
80 2.6532

= OKEE BSR4 Eeluie oml A o8 &wistAl i
B ZAolst WAt = KB EREE oal ¢ 2 Hq)
Al i) zolel = FEhol Eindtel wial og A=
T B Aolvt ALl —ESA #RHE e BN &
Bl A HHlSt] 22 WH ol R LY H— i
B Zole] 27l kol Eingel we}l IR o Ax=
oy epytel,

Fig. 1264 Fig. 17742 & &2 30°014 80°7}x}
(10°Efr), K& MERIEA =& g Aol S48 B
AN Al BRTEY A% Resl 186, ERRH
o B+ Rerb 1163, BT 7%+ Rert 3126
sl Al Ao MEEES REMNe= st BRn
L2 R KB ol ERA A2 HH FolE K
#, BERT Aotk Resl 869 7% KB LA
K-S Be WmEIE A WE 2ol st 28 st
ol (IEE AV Wndte KK BRI A Fid 2
ol7t AL —ESA HRHZ /RS BRKE HEX
ol A k3t B ol HEsSid biiialA v BBl
A & REy Aol st iy B o] ndl HE =u
THlal A= ERA -2 iKEy Zolzk " =),
Rez} 116391 7% FHmAA v B dolvl Aks
BT TRl A = WE dolst AY —EsA #



—ENE AR BIKE LS WEste F4 do| Bk 1T HHM Wi 93

: Experimental depth of flow(0. 031 kg/sec)

: Theoretical depth of flow(0. 031 kg/sec)

: Experimental depth of flow(0. 189 kg/sec)

: Experimental depth of flow(0.509 kg/sec)

: The oretical depth of flow(0.509 kg/sec)
Fig. 12 Comparison of experimental depth of flow
with theoretical depth of flow at 30° of
channel slope angle
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O : Experimental depth of flow(0. 031 kg/sec)
—— : Theoretical depth of flow(0. 031 kg/sec)
/\ : Experimental depth of flow(0. 189 kg/sec)
[ : Experimental depth of flow (0,509 kg/sec)
-« - : Theoretical depth of flow(0, 509 kg/sec)

Fig. 13 Comparison of experimental depth of flow
with theoretical depth of flow at 40° of
channel slope angle
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: Experimental depth of flow(0. 031 kg/sec)
: Theoretical depth of flow (0. 031 kg/sec)
: Experimental depth of flow (0. 189 kg/sec)
: Experimental depth of flow(0. 509 kg/sec)
: Theoretical depth of fiow(0.509 kg/sec)

Fig. 14 Comparison of experimental depth of flow
with theoretical depth of flow at 50° of
channel slope angle
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: Experimental depth of flow(0.031 kg/sec)

: Theoretical depth of flow(0.031 kg/sec)

: Experimental depth of flow(0. 189 kg/seo)

: Experimental depth of flow(0,509 kg/sec)

: Theoretical depth of flow(0. 509 kg/sec)
Fig. 15 Comparison of experimental depth of flow
with theoretical depth of flow at 60° of
channel slope angle
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: Experimental depth of flow(0. 031 kg/sec)

#b

: Theoretical depth of flow(0, 031 kg/sec)

O
A Experimental depth of flow (0. 189 kg/sec)
{1 : Experimental depth of flow (0. 509 kg/sec)

- » - : Theoretical depth of flow(0.509 kg/sec)

Fig. 16 Comparison of experimental depth of flow
with theoretical depth of flow at 70° of

channel slope angle

# =

channel slope angle

Table 8§ Constants of equation, A=Cy--C, X+4-C,X24-C: X3

: Experimental depth of flow (0,031 kg/sec)
: Theoretical depth of flow (0. 031 kg/sec)
: Experimental depth of flow(0. 189 kg/sec)
: Experimental depth of flow (0. 509 kg/sec)
: Theoretical depth of flow(0.509 kg/sec)

Fig. 17 Comparison of experimental depth of flow
with theoretical depth of flow at 80° of

Flow rate

Reynolds No.

Channel slope

(kg/sec) (Re) angle (°) Co = Caxe? Cox10°
0.031 186 30 0.643 0.005 ~2.079
40 0.582 0.008 —2.279
50 0.651 | —0.032 1.796
60 0.630 | —0.026 0.955
70 0.682 |  —53.08 3.395
80 0.723 | —71.311 5.179
0.189 1163 30 2.726 | —0.157 6. 148
40 2.521 | —0.143 5.075
50 2.342 | —0.126 4.844
60 2.289 | —0.143 6.012
70 2.203 | —131.336 5.088
80 2.107 | —125.184 5.03
0.509 3126 30 6.326 | —0.371 14.338
40 5.97 —0.37 14. 194
50 5.26 —0.317 12. 167
60 5146 | —0.321 12. 491
70 5.201 | —351.747 13.765
80 4.743 | —299.066 11.659
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