The XXXVIII International School of Hydraulics, 21-24 May 2019, tack, Poland

Study on flow below sluice gate in irrigation systems

Marcin KRUKOWSKI, Elzbieta KUBRAK, Janusz KUBRAK, Adam KOZIOL., Adam KICZKO and
Piotr SIWICKI

Faculty of Civil and Environmental Engineering, Warsaw University of Life Sciences - SGGW
ul. Nowoursynowska 159, 02-776 Warsaw, Poland
email: marcin_krukowski@sggw.pl, elzbieta_kubrak@sggw.pl, janusz_kubrak@sggw.pl, ad-
am_koziol@sggw.pl, adam_kiczko@sggw.pl, piotr_siwicki@sggw.pl

ABSTRACT

Vertical sluice gates are often used in irrigation systems. Flow conditions below such gates are however different from those for a
typical sluice gate, analysed in various hydraulic studies, because of a side contraction, non-uniform roughness and seasonal chang-
es in the conductivity of the channel at the inflow and outflow. Using such devices to control a flow rate, requires additional anal-
yses of methods and location points for water level measurements below the gate and also assessing its discharge characteristic.
Flow conditions upstream and downstream the irrigation sluice gate were analysed using physical and numerical modelling. The
second approach was based on the Computational Fluid Dynamics (CFD) with Reynold Averaged Navier-Stokes equations (RANS)
(Fig.1). Such models allow to simulate a turbulent flow in channels of a complex geometry. Obtained numerical results were com-
pared with laboratory measurement.

e 1s varied (flow velocities reach 0.9 m/s)

The CFD results are very similar to measured values

Fig. 1. Flow field visualization for Qui, = 0.0149 m%s.



