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. 5 1.04 1.03 1.02 1.067 0.97
T 15 1.04 1.03 1.02 1.067 0.97
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10 3.6 3 1.2 4.2 -1.6
5 3.6 3 1.2 4.2 -1.6
S 15 3.6 3 12 4.2 16
20 3.6 3 1.2 4.2 -1.6
10 4 3 2 6.7 -3
. 5 4 3 2 6.7 -3
el 15 4 3 2 6.7 3
20 4 3 2 6.7 -3
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15 0.36 0.35 0.33 0.36 0.245
20 0.36 0.35 0.33 0.36 0.245
10 0.67 0.66 0.64 0.7 0.53
. 5 0.67 0.66 0.64 0.7 0.53
A
15 0.67 0.66 0.64 0.7 0.53
20 0.67 0.66 0.64 0.7 0.53
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cm k-¢ k-w
standard rng realizable | standard Sst
10 20 | 16.6666667 10 20 | -18.333333
5 20 | 16.6666667 10 20 | -18.333333
M 15 20 | 16.6666667 10 20 | -18.333333
20 20 | 16.6666667 10 20 | -18.333333
10 11.667 10.000 6.667 | 16.667 | -11.667
, 5 11.667 10.000 6.667 | 16.667 | -11.667
il 15 11.667 10.000 6.667 | 16.667 | -11.667
20 11.667 10.000 6.667 | 16.667 | -11.667
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10 0.259 0.257 0.255 0259 | 0.242
5 0.259 0.257 0.255 0259 | 0.242
S0 15 0.259 0.257 0.255 0.259 0.242
20 0.259 0.257 0.255 0259 | 0.242
10 0.511 0.509 0.507 0.511 0.49
. 5 0.511 0.509 0.507 0.511 0.49
el 15 0511 | 0.509 0.507 0.511 0.49
20 0.511 0.509 0.507 0.511 0.49
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cm k-€ k-w
standard rng | realizable standard Sst
10 3.6 2.8 2 3.6 3.2
5 3.6 2.8 2 3.6 3.2
S0 15 3.6 2.8 2 3.6 3.2
20 36 2.8 2 3.6 3.2
10 2.2 1.8 1.4 2.2 2
, 5 2.2 1.8 1.4 2.2 2
el 15 2.2 1.8 1.4 2.2 2
20 2.2 1.8 1.4 2.2 2
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o, llas ;08 jlade K-W SSt gl 5 Cel VIV 5l >9,5 oby> 0 k-w standard L
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cm k-g k-w
standard rng realizable standard Sst
10 0.22 0.217 0.213 0224 | 0.182
5 0.22 0.217 0.213 0224 | 0.182
S0 15 0.22 0.217 0.213 0.224 0.182
20 0.22 0.217 0.213 0224 | 0.182
10 0.47 0.46 0.42 0.49 0.34
. 5 0.47 0.46 0.42 0.49 0.34
el 15 0.47 0.46 0.42 0.49 0.34
20 0.47 0.46 0.42 0.49 0.34
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cm k-¢ k-w
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10 10 8.5 6.5 12 9
5 10 8.5 6.5 12 9
M 15 10 8.5 6.5 12 9
20 10 8.5 6.5 12 9
10 17.5 15 5 225 15
, 5 17.5 15 5 225 15
e 15 17.5 15 5 225 15
20 17.5 15 5 225 15
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cm k-¢ k-w
standard rng realizable standard Sst

10 0.11 0.106 0.105 0.109 0.092
5 0.11 0.106 0.105 0.109 0.092
S0 15 0.11 0.106 0.105 0.109 0.092
20 0.11 0.106 0.105 0.109 0.092
10 0.22 0.217 0.213 0.219 0.186
. 5 0.22 0.217 0.213 0.219 0.186
el 15 0.22 0.217 0.213 0219 | 0.186
20 0.22 0.217 0.213 0.219 0.186
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Abstract

The revision of energy loss coefficients in entrance and outlet of a culvert
was done experimentally in the past. Related experts were defined factors
such as the culvert’s geo-formation and the outlet and entrance transition
types, which are efficient on energy loss coefficients amount. In fact, in
order to estimate the local energy loss coefficients, pressure gauges, are
utilized on both sides of the culvert. Based on the difference of the two
pressure amounts surveyed, and based on Bernoulli equations, the energy
loss is calculated and the loss coefficients are obtained alternatively.
Technically, the goal in this research is to process the methods using
numerical simulations.

The numerical simulations used for culverts with different transitions are
defined with various turbulence models and in comparison with
experimental data, the most proper turbulence model is possessed. Due to
the research, the numerical simulation ability is estimated for culverts. It is
obvious that the variety in turbulence simulations may affect the results in
different manners. The first step is to specify the suitable simulation for the
culvert model.

The Fluent software is utilized to numerically model the culvert. Based on
the significance of a fluid flow manner, some efforts are conducted to
familiarize the readers with turbulent flows along with dominated
equations and the past methods. The simulations for rectangular box
culverts and circular culverts are done in four section modes and in each
mode, the energy loss coefficients for the entrance and outlet of the culvert
with different turbulences are calculated. After the simulations are done
using various turbulence models for culvert entrance and outlet and with
different transitions in Fluent software, and in comparison with the results
obtained from experiments, the k € realizable model is suggested as the
most suitable turbulence model.

Keywords: culvert, conduit, energy loss, coefficient loss, fluid dynamics,
Fluent, turbulence model.



»* »

%9 LZ}"? s
Shahrood University of Technology

Faculty of Civil Engineering

M.Sc. Thesis in water engineering and hydraulic structures

Determination of loss coefficients underpass (Culvert) using
appropriate turbulence model

By: seyed bahman jia

Supervisor:

Dr. Ramin Amini

Jaunary 2018



