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The Experimental Results on the Head-loss of Marine Suction Bell-Mouth and Strainer

‘ By Shojiro Okada, Member and Yukiharu Nekado, Member

Summary

This paper deals with the results of comparative experiments carried out with models having
several different shapes and sizes of the marine suction bell-mouth and simple strainer for the pur--
pose of examining the head-loss of the bell-mouth and the strainer.

The following points were made clear as this experiments.

(1) The loss coefficient of bell-mouth, at the range higher than about 1-0x 105 Reynolds num-
ber, attains a fixed value unrelated to Reynolds number, and its absolute value is not much aff-
ected by variation in the shape of the open mouth part or in the curvature radius.

(2) However, it is greatly affected by the amount of clearance between the open mouth part of
bell-mouth and the bottom of tank.

(3) As regards the strainer, it was confirmed that its loss coefficient also attains a fixed value
unrelated to Reynolds number, but that its absolute value changes in accordance with the ratio

of clear of the rose plate.
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Table 1 #Rr~=v20EH
OB . % Al ®m A y 7
za|m g B moser | wsre mor | Z 402 A
H DJ. Dl (mm) R (mm) C Fr F’/Fl B
BnEs ‘ . = 5l
(mm) | (mm) | X Y Ry { R, (mm) (cm?) B, 2
11.9 202-8 1-15
17.9 304-9 173
No. 1 400 | 150 550 356 Iy 7S 23 4 150 6
30-4 518.2 2.93
114 146-3 0-83
No. 2 400 | 150 416 246.5 17-8 228-4 1-29 4 115 6
24.8 318-1 1-80
30-8 395.1 2.24
11-1 100-2 0-57
No. 3 400 | 150 295 137 17-4 157-1 0-89 4 67 6
23.9 215.8 1-22
30.1 2718 1.54
121 156-7 0-89
No. 4 400 | 150 420 170 18-4 238-3 1-35 4 115 6
24.0 310-7 1-76
31.9 413-1 2.34
126 163-1 0-92
No. 5 400 | 150 420 324 19-1 247-4 1-40 4 115 6
25.5 330-1 1-87
31.3 405-4 2.30
120 154-1 0-87
No. 6 400 | 150 | 495 | 350 | 181 | 181 17-8 242-9 1-38 418 | 150 6
24.3 326-2 1-85
31.3 4105 2.32
120 157-8 0-89
No. 7 400 | 150 | 215 | 275 — 18-8 247-0 A 24 6
24.3 319-5 1-81
313 4114 2.33
115 97.7 0-55
No. 8 400 | 15 | 300 | 240 | 225 | 180 17-8 151-2 0-86 416 | 6| 6
24.0 204-0 116
30-0 254.9 1.44
116 129-8 0-65
No. 9 400 | 160 | 400 | 300 | 300 | 22 18-1 202.7 1-01 4|60 | 115 6
2.1 269.7 1-34
31.3 350-5 175
131 180-3 0-90
No. 10 400 | 160 | 500 | 350 | 375 | 260 19-1 262-7 1-81 419 | 150] 6
25.9 352-1 1.75
32.1 441.5 2.20
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Fig. 4 (b) The models of bell-mouth (elliptical type and rectangular type)
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Fig. 5 The models of strainer
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Fig. 7 Loss coefficients for bell-mouth (circuler type)
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Fig. 8 Loss coefficients for bell-mouth (elliptical type and rectangular type)
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=]
F’/Fy ¢ t F'/Fy 4 F'/F, ¢ F'/Fy 4 F'/F,y 4
BEES ]
No. 1 1-15 1-56 1-73 0-66 2-36 0-33 2-93 0-25 1-79 0-55
No. 2 0-83 3.05 | '1.29 1-00 1-80 0-52 2-24 0-36 1-36 1-16
No. 3 0-57 5-55 0-89 1-96 1.22 0-88 1-54 0-51 0-74 2-53
No. 4 0-89 2-31 1-35 0-83 1-76 0-50- 2-34 0-34 1-34 1-02
No. 5 0-92 1.97 1-40 0-80 1-87 . 0-48 2-30 0-34 1-34 0-70
No. 6 0-87 2-64 1-38 1-03 1-85 0-53 2-32 0-36 1-36 0-78
No. 7 0-89 3-04 1-40 1.55 1.81 1-08 2-33 0-88 — —_
No. 8 0-55 5.70 0-86 2-05 1-16 0-98 1-44 0-53 0-91 1.49
No. 9 0-65 3-70 1-01 1-39 1.34 0-73 1.75 0-46 1-05 1-16
No. 10 0-90 1-83 1-31 0-75 1.75 0-44 2.20 0-33 1-11 0-84
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Fig. 9 The effect of area ratio to loss coefficients
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Fig. 11 Loss coefficients for bell-mouth at Re=1-57 X 108
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Fig. 16 The effect of longitudinals (with scallops)
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Fig. 18 Loss coefficients for pipe
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Fig. 20 Loss coefficient for pipe type strainer
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