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On the Loss at Compounding of Two Confined Streams

of Water (Case of Larger Water Quantity)

Shinzaburo SANO
Hiroshi YAMAGUCHI
Ryoji ISHIGURO
Tadashi MURAYAMA

Abstract

This paper includes the results of our experiment on the loss of energy at impact
of two confined streams of water. Some of us, recently contributed a report on the
same theme. And we now present the results of our experiment with the same
apparatus by a larger water gquantity.

The results of this and the previous tests coincide very good in the shapes of the
curves. (compounding loss vs water quantity ratio)

However, the absolute values of the loss factors are about ten times larger if the
total water quantity is increased to two times.
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&IV TET b,

PO THRUHRR B R Dtk (1) KL b (2)(3) () ROFEETNFERLNS,
CDOEYHERE IR L, £ 75,
2T (2) K, (8) KOMEARD B ICHLEEHERI A Rabiuiis b,
C OFEROEE T Reynolds #r B=Vd/v=16970~16,8700 Tk D7zn>& Stanton ©
Bk b =002 L 5Ewic,
Fiz Ifd=25(80 mm x 60 mm B OEE) ik
Yd=38.3B0mmx30mm EEoFEs) /b,
K (4) MOEEYHH DI, FIHED Q.==0 L LAPED Q==101tr./sec I THHL
T DfESRE
hoy —hy= 1180 em

e _ 172
47»2»;/34,—:157.1 —49=1522 em

4/LOTC. 1D W2,
152.2-118.0=384.2cm
Fiz Q=10ltr./sec IR 5 Q@M D&KL
342 kg-cm/sec.
Lleh Q=101ltr./sec OIFOOGMDOENIEKILE 2 325 b T8.55kg-em/fsec TH D7
Fe>T@@H D E)FHRKIL
E,_ =842 -78.55==263.45 kg-cm/sec

ETe B,
X CHRUEREATIN L, TARFIOE@ CHReo T BIERE N vy @V 29 L D% p

LT, AU OBRBERHEST S

)_/@"Vn Fag (5)
B 1 ok HE kB o B BE

m= /s ; Q:/Q. Vi¥/2g[em] ‘ Va2 /2g{em] (Vi2—V®)/2g [em] ’ (V2 ViH2¢g [em]

0 157.1 0 1522 —49

0.1 1975 18 1925 3.4

0.2 100.5 6.3 95.6 1.3

03 768 141 71.9 9.1

0.4 56.5 95.1 51.6 20.2

1 0.5 39.1 89.1 34.2 342
0.6 25.1 56.6 20.2 51.6

07 14.1 %8 9.1 © 719
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M= a1/Qs l QufCs Vi%/2g [em] ] Va¥2glem] | (Vi2—V %) /2g[em] (V- Vi)/2¢g [em]

0.8 6.3 100.5 1.3 95.6

0.9 1.6 1275 —84 122.6

1.0 0 157.1 —49 152.2

0 157.1 0 152.2 —4.9

0.1 127.5 6.3 122.6 13

0.2 1005 25.1 95.6 202

03 76.8 56.6 719 516

04 56.6 100.6 51.6 95.6

2 05 39.1 157.1 34.2 152.2
0.6 95.1 226.3 20.2 221.3

07 14.1 307.3 9.1 302.4

0.8 6.3 402.0 13 397.1

09 1.6 510.0 —84 505.1

1.0 0 628.4 —49 6235

7720 Vi2/2g=1572em, V,/2¢=4.9cm T FHOEAIC L —EThHD,

#B 2 E BHEHEZOMNEM

M=y je Q1/Q: /04 V229 Tem] i /I'(% 12/5 [em] j T.Q/I-% —%[kg—cm/sec]

0 1.0 157.1 7.86 786
0.1 09 1975 6.88 57.4
02 0.8 1005 5.08 | 40.2
0.3 0.1 6.8 3.84 | 26.9
1 0.4 0.6 56.6 2.83 17.0
05 05 39.1 , 1.96 9.8
0.6 0.4 25.1 1.26 5.0
0.7 0.3 141 | 070 2.1
058 0.2 6.3 0.51 0.6

09 0.1 16 0.08 0.07

0.1 6.3 | 0.42 i 0.42

0.2 925.1 1.68 3.35

0.3 56.6 877 11.81
0.4 100.6 6.70 26.8
2 05 1571 1047 52.4
0.6 226.3 15.09 90.5
07 307.3 20.49 148.4
08 402.0 26.80 214.4
0.9 510.0 34.00 306.0
f 1.0 628.4 | 41.89 4189
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I ve 10 ve 10 V= _ %
A gy =N ey =T gy =100,
. t ve g
iz m=2 DHPE{D (8) MERT B /\71“’ 9y DfEL
L ve_,10 V= Ve’ o
kﬁc"lm 2 =A3 29 Cf 29 SRR
¥ 3 & o OFEM (0=60°, m=1 OfH
; VeV V-V | g $ L,
Qs | Tk TQX{(n,l 1 S Rt JQ{ i L A G
[kg-cm/sec] [kg-em/sec] fem] | /sec]
0
0.1 —45.0 698.0 —45.0 —48.36 57.4 549.9 35
0.2 45.0 11245 45.0 92.7 40,9 | 1117.1 7.1
0.3 79.0 1056.1 85.5 283.8 29.0 | 1241.0 79
04 915 858.8 97.0 468.8 22.0-| 12294 7.8
05 104.0 691.0 107.0 706.0 19.6 | 1229.0 3.3
0.6 128.0 572.8 118.0 1017.8 22.0 | 14924 95
0.7 147.0 468.3 1835 1437.6 29.0 { 1807.¢ | 115
0.8 168.5 339.7 153.0 19885 | 40.9 | 22281 | 14.2
0.9 178.0 127.6 166.0 2597.0 574 | 26779 | 17.0
1.0 171.0 161.0
8B 4 F p O (0=60°, m=2 OHsH
Ve=ve i bod ey Y =VE B d L,
QuQu | ks TQ‘{(}“ )t g JL e {(h" fua) 2r/ f| 7 # |[kg-em | o
- [kg-cm/sec] [kg-em/sec] [ em] Jsec]
0 786
01 | —640 527.1 ~14.0 —127 578 | 1931 12
0.2 50.0 1164.5 40.0 120.4 43.6 977.9 6.2
0.3 80.0 1063.1 70.0 364.9 98.2 | 1126.3 7.2
0.4 110.0 969.8 97.0 T770.2 43.8 | 1437.8 9.2
05 151.0 926.0 127.0 1102.4 62.2 1 17028 { 10.8
0.6 195.0 360.8 170.0 2347.8 95.5 | 2849.6 | 18.1
07 223.0 726.8 214.0 3614.8 1456 | 3932.2 | 25.0
0.8 262.0 526.7 240.0 5096.6 215.0 | 5144.8 | 827
0.9 235.0 291.6 267.0 6948.5 306.0 | 6670.7 | 424
1.0 300.0 272.0 418.9
¥ 5 #F o OEMME (0=245°, m=1 OHH
VeoVe) oy Yo VAL B g L,
(/@4 h’[‘c;fi’* Q) m—ha+ 29 J h[gcm']l“1 TQ“'{(}LPM) " ey }L Jdc B |[kg-em| o
[kg-em/sec] [kg-em/sec] [em] | /sec]
0 . 78.6
0.1 —18.0 941.0 —14.0 —174 57.4 602.8 3.8
0.2 23.0 948.5 29.5 61.7 40.9 705.8 45
0.3 44.0 811.1 52.5 184.8 29.0 7085 4.47
0.4 57.0 651.9 64.0 337.0 22.0 703.5 4.47
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Q:/Q Ry — by \7Qy (Ry— g +M} ho—hy TQ&{(hz—hQ + V= Vi‘} 7 Lo -
2/ W4 [em] 29 [em] 7 B |[kg-cm 4
[kg-em/sec] [kg-em/sec] [em] | /sec]
05 715 5286 745 548.5 19.6 788.9 5.02
0.6 86.5 426.8 86.0 825.8 22.0 967.1 6.15
0,7 100.0 327.3 95.5 1171.6 29.0 | 12065 7.68
0.8 111.0 224.7 108.0 1588.5 40.9 | 1508.8 9.60
0.9 107.0 103.7 95.0 1958.0 57.4 | 17197 | 10.90
1.0 . 788
B 6 F& o O (0=45°, m=2 DHE
e |l 0o B e oo PR R R
, : [kg-cm/sec) [kg-cm/sec] [em] | [sec]
0 78.6
0.1 —2.0 1085.0 —87.0 —85.7 57.8 728.1 4.63
0.2 41.5 1096.5 4.0 484 43.9 837.9 5.33
0.3 62.0 987.1 23.0 241.9 28.2 877.3 5.58
04 84.0 813.8 60.0 622.2 438 | 11288 7.18
0.5 98.0 661.0 76.5 12435 62.2 | 1578.9 | 10.05
0.6 118.0 532.8 98.0 1915.8 95.5 | 2082.6 | 18.30
07 150.0 477.3 1805 3030.3 1455 | 3098.7 | 19.72
0.8 192.0 386.7 184.0 4648.56 215.0 | 45655.8 | 29.00
0.9 202.0 198.6 198.0 6291.5 306.0 | 5920.7 | 87.68
1.0 196.0 206.0 418.9
B T & o OofMEE (0=225°, m=1 DHE)
00, | Tu=he 1@ =R+ KL‘E_«YL} Fa—hs ETQJ (ha—hg)+ K—;—Y-L} - 6{ pem| o
[em] ) 9 fem] | U o
[kg-em/sec] , [kg-cm/sec] fem] | /sec]
0
0,1 5.0 1148.0 8.0 5.4 57.4 882.5 5.29
0.2 5.0 804.5 10.0 22.7 40.9 522.8 3.32
0.3 4.0 531.1 8.0 51.3 29.0 290.0 184
04 1.0 315.8 50 100.8 22.0 181.0 0.83
0.5 —T7.0 136.0 —3.0 166.0 19.6 2.0 0.06
0.6 —4.0 64.8 5.0 339.8 22.6 119.0 0.75
07 —8.0 —3.3 —8.0 447.1 29.0 151.8 0.96
0.8 —20.0 —37.3 —16.0 636.5 40.9 294.8 1.87
0.9 —22.0 —25.538 —13.0 941.0 57.4 594.8 3.78
1.0 —30.0 —25.0 78.6
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B 8 FH o OFNME (0=225° m=2 OHE)
- Ve-ve V=V g 9 L
Qe/Q h[lc;g‘ TQ}{(]LI—}L'I) + 29 } h&;{? TQQ{(ILZM}Q) * 2¢ Jl7k B [lgg-cm [
[ke-cm/sec) [kg-cimn/sec) [em] | /sec]
0
0.1 —5.0 1058.0 6.0 —4.9 57.8 732.1 4.65
0.2 —6.0 716.5 +1.0 +42.4 43.6 451.9 2.87
0.3 —33.0 272.1 —21.0 91.9 38.2 62.3 0.40
0.4 —33.0 1118 —-15.0 322.2 43.8 126.8 0.80
0.5 ~12.0 111.0 +5.0 7856.0 62.2 571.4 3.63
0.6 —6.0 58.8 -+18.0 1433.8 955 | 1188.6 721
0.7 —16.0 —20.97 +12.0 2200.8 1455 | 1770.8 | 11.26
0.8 —45.0 —87.3 —12.0 3080.6 216.0 | 25148 | 16.00
0.9 306.0
1.0 418.9
3. BEOER
BUHRERY p & Qff
Qs & ORI AYEA 0 K /WW‘
ORI m % parameter Pao
. 45 s oun Tes%
A e G . ;
& UTH ZEICR L, e e Gibsts forimalic
T OREEIIFTICHE L
jzo Qs=bltr./sec D4 /
20
&R oM EE L S BB L
60° M=

TWabo

Z OFIFENCEIA L
7z Gibson OS>
WThWWEB, LinL p
DEFETHRO LT LT
KESIOFFEEE T e DT B

TiehbKER 211
foto DIAUEEI N #4010
e Dl DTH B,

KR OMTMD Iz b

Pl X B IRALAEE L < B

FAERMY, T R T L EEENRSD Dbl QyQ DEOER /I WHE CIRIE
TEBEC 4D OARREEST B0, L LABORBRI kOB RS AR LTS,



