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Experimental Study on Horizontal Single Phase Water
Flow Resistance Characteristics Under Unsteady Flow Condition

JIA Hui, TAN Si-chao, GAO Pu-zhen, YAN Chang-qi
(College of Nuclear Science and Technology, Harbin Engineering University, Harbin 150001, China)

Abstract: Experimental studies on single-phase real time flow resistance characteristics
under unsteady flow condition were carried out. The experimental phenomena show
fluctuation changes friction pressure drop characteristics. The friction pressure drop
fluctuates with fluctuation flow and there is phase difference between two fluctuation
signals. Based on analysis, such conclusions can be achieved that the acceleration may
strongly influenced friction pressure drop, and with the same flow rate, the friction
pressure drop is different with different directions of acceleration. When the direction of
acceleration is same as that of flow rate, the friction pressure drop is large, when the ac-
celeration is opposite with flow rate, the friction pressure drop is small. Based on theo-
retical analysis, an empirical correlation was obtained to calculate real time friction pres-
sure drop of fluctuation conditions and calculated results fit well with experimental data.
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Fig. 1 Scheme of experimental loop
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Fig. 2 Results of steady flow experiment
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Fig. 3 Results of oscillation flow experiment
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Fig. 4 Measured total pressure drop and

frictional pressure drop vs. velocity
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Fig. 5 Average frictional pressure drop
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Fig. 6

between average and frictional pressure drop

Acceleration vs. difference
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Fig. 7 Comparison between experimental and

calculated coefficient Ci
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Fig. 8 Comparison between experimental and

calculated coefficient A’
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