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Unsteady Characteristics of Orifices in Decreasing Flows

Masaaklr KAWAMATA , MINORU SUITA and FUMIHIKO HONDA

Abstract:—Orifices have been often used for measuring the rate of flow through a pipe in
steady flows, but recently, the unsteady characteristics of the orifices become problems.

In this paper, influences of decelerations and diameter ratios for discharge coefficients and
loss coefficients of orifices in decreasing flows have been studied experimentally.

The results obtained are as follows:

(1) The discharge coefficients in decreasing flows compared with thatin steady flow, increase
as the flow rate decreases, and these increase as the diameter ratio becomes much smaller or
the deceleration becomes much larger.

(2) The loss coefficients in decreasing flows compared with that in steady flow decrease as’
the flow rate decreases, and these increase as the diameter ratio becomes much smaller or
deceleration becomes much larger.

(3) The empirical equations, in which parameters are the dimensionless velocity, the diameter
ratio, were obtained for the discharge coefficients and the loss coefficients in decreasing flow.

Considerably better agreement between these equations and the experimental results is seen.
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Fig. 1. Definition sketeh for orifice.
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Fig.2. Definition sketch for orifice.
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Fig.3. Schematic diagram of experimental

apparatus.
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Fig. 4. Orifice.
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Fig. 6. Discharge coefficients in the
steady flow.
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Fig. 7. Loss coefficients in the
steady flow.
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Fig. 8 The ratio of discharge coefficients
in decreasing flow to that in steady
flow vs. Reynolds numbers.
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Fig. 9. The ratio of discharge coefficients

in decreasing flow to that in steady
flow vs. Reynolds Sumbers.
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Fig. 10. The ratio of discharge coefficients
in decreasing flow to that in steady
flow vs. Reynolds numbers.
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Fig. 11. The ratio of discharge coefficients
in decreasing flow to that in steady
flow vs. Reynolds numbers .
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Fig. 12. The ratio of discharge coefficients
in decreasing flow to that in steady
flow vs. Reynolds numbers.
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Fig. 13. The ratio of loss coefficients in
decreasing flow to that in steady
flow vs. Reynolds numbers.
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Fig. 14. The ratio of loss coefficients in
decreasing flow to that in steady
flow vs. Reynolds numbers.
1.00
24
o3 2.
095~ 3°=0.223
' 0=4.69x10"
8=6.82x10"
6=9.49x10"
090 6=1.55x10"
I { i 1 | I T A |
10 2 4 6, 8 10°
Re
Fig. 15. The ratio of loss coefficients in
decreasing flow to that in steady
flow vs. Reynolds numbers.
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Fig. 16. The ratio of loss coefficients in
decreasing flow to that in steady
flow vs. Reynolds numbers.
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Fig. 17. The ratio of loss coefficients in
decreasing flow to that in steady
flow vs. Reynolds numbers.
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