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1.  Introduction

The diffusion of impinging jets in confined spaces is always accompanied by high energy dissipation,
so this phenomenon is widely used in many industrial applications such as reducing flow energy in
water and wastewater networks and urban drainage systems.

Energy dissipation due to jets has been extensively explored in the literature. Albertson et al. (1948),
Cola (1965) conducted extensive experiments on impinging jets and reported a proposed diversion
angle of the jet and air entrainment rate in a fully developed regime that can lead to optimum energy
dissipation. Camino et al. (2011) investigated the performance of a novel stacked drop manhole. The
energy dissipation rate of the stacked drop manhole was 50-90% under various flow conditions. The
experiment conducted by Rajaratnam et al. (1993) on a vertical shaft jet showed that a jet diverted
through a circular wall would develop like an unsymmetrical jet in a confined space. In this research,
to achieve further information on the energy dissipation procedure by focusing on effective parameters
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for energy dissipation, a series of numerical simulations of the flow of impinging jets has been carried
out.

2.  Materials and Methods

In this research, numerical simulation of the flow of impinging jets has been carried out by Flow 3D,
which is a sophisticated tool that provides insight into complex hydraulic problems that would be
difficult to visualize and illustrate or quantify with other software. To validate the numerical results,
(Camino et al. 2009) velocity distribution laboratory data were used. The most common turbulence
models such as LES, RNG, and K-¢ were explored to detect the best model for the main simulations.
subsequence achieving the optimum model to simulate, parameters such as the position of the jet, the
diameter, and the height of the jet entering the chamber have been investigated on the amount of energy
dissipation. To investigate the position of the jet, the inlet jet to the chamber is placed in 4 different
positions. Also, the effect of the height of the inlet jet to the chamber, and the diameter of the inlet pipe
on the parameters of the jet velocity in the axis of the turbulent kinetic energy and the amount of energy
loss has been investigated. In these simulations, the inlet jet to the waste chamber has been investigated
at 4 different depths and with 4 different nozzle diameters.

3. Results

In this paper, a series of numerical simulations of the flow of impinging jets has been carried out to
detect effective parameters on energy dissipation. The results show that the energy dissipation rate
ascends significantly by reducing the diameter of the inlet pipe. However, by shrinking the diameter of
the inlet pipe extremely, the chamber performance would face a decline rate in energy dissipation.
According to the above results, the ratio L/D=3.7, where L is the dimensions of the waste chamber and
D is the diameter of the inlet pipe (equal to 102 mm), is recommended. Also, the energy dissipation rate
goes through up with the increase in the depth of the foundation. However, with an excessive increase,
no noticeable change in energy dissipation can be observed. For Yt/L=2.44, where Yt indicates the
depth of the footing, the loss chamber has optimal performance. The results of investigating the position
effect also showed that the highest energy loss is related to the placement of the jet tube in the tank
adjacent to the outlet tube of the waste chamber.

4. Discussion and Conclusion

According to results illustrated by the software, it can be concluded that once the jet stream enters the
chamber, two velocity regions of the potential core and the radial decrease of the velocity are formed.
This phenomenon plays an important role in the energy dissipation mechanism. Another important thing
is worth mentioning, By pondering the result, it could be figured out, Simultaneous while the
dimensions of the jet and chamber have an undeniable effect on energy dissipation, it could not claim
there is a continuous trend in their effect on energy dissipation, so the excessive increase of chamber
dimensions or Yt can lead to conflict results, therefore it seems to be essential optimizing the parameter
values to achieve a more accurate result
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