Original Paper
a9 dx.doi.org/10.22093/ww;j.2020.238900.3047

Journal of Water and Wastewater, Vol. 32, No.2, pp: 91-102

Experimental Study of Geometrical Characteristics of

Free and Boundary-Affected 30° Inclined Dense Jets in
Unstratified Stagnant Environments

M. M. Ramezani?, O. Abessi2, A. Rahmani Firoozjaee3

1. MSc Student, School of Civil Engineering, Babol Noshirvani
University of Technology, Babol, Iran

2. Assist. Prof., School of Civil Engineering, Babol Noshirvani
University of Technology, Babol, Iran

(Corresponding Author) oabessi@nit.ac.ir
3. Assist. Prof., School of Civil Engineering, Babol Noshirvani

University of Technology, Babol, Iran

(Received July 10, 2020  Accepted Oct. 14, 2020)

To cite this article:
Ramezani, M. M., Abessi, O., Rahmani Firoozjaee, A. 2021. “Experimental study of geometrical characteristics
of free and boundary-affected 30° inclined dense jets in unstratified stagnant environments”
Journal of Water and Wastewater, 32(2), 91-102. Doi: 10.22093/wwj.2020.238900.3047. (In Persian)

Abstract

Submerged outfalls by discharging buoyant jets in the depth of seawater are widely used for the

disposal of various types of effluents into the marine environment. A 60° inclined jet to the
horizontal is accepted as the optimal angle of inclination for dense flow, but this angle is
comparatively problematic for shallow waters; hence smaller inclination is preferred. The
present paper investigates the geometrical characteristics of free (far from boundaries) and
boundary-affected 30° inclined dense jets in unstratified stagnant ambient using laser-induced
fluorescence technique. The major geometrical characteristics, including the centerline
trajectory, centerline peak, terminal rise height, and horizontal location of return point, were
analyzed by normalized data and plots. The free jets generally follow trends in previous
experimental studies. It was observed that a dramatic reduction in the bed proximity parameter
results in an asymmetry in the centerline trajectory and a decrease in the horizontal distance of
the return point.
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Fig. 1. A view of an inclined dense jet (Abessi and
Roberts, 2015)
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Fig. 3. a) Instantaneous image of flow field captured by CCD camera,
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Table 1. Flow conditions in free and close to bed 30° inclined submerged dense jets

Nozzle Discharge Reynolds Densimetric S B =

Case. Inclined . Distance Ap/pa . y characteristic  proximity

diameter velocity  number Froude
No. angle 6 d (mm) ¥o (Mm) (%) U, (m/s) Re number Fr length scale  parameter
0 ¢ Ly (mm) Yo/Lm

F1 30 3.17 22.30 2.284 0.666 2144 25.0 74.60 0.30
F2 30 3.17 2230 2.284 0.799 2573 30.0 89.52 0.25
F3 30 3.17 2230 2.284 0.999 3216 37.5 111.90 0.20
N1 30 4.40 210 1866  0.457 1810 16.1 66.66 0.03
N2 30 4.40 2.10 1.866  0.685 2716 24.1 99.98 0.02
N3 30 4.40 210 1866 0.913 3621 32.2 133.31 0.02
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