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Thesis overview

The aim of this master thesis is the implementation of a two-equations RANS based turbulence 
model into an existing ADGFEM code. Author describes the equations, summarizes some of its 
basic properties, gives a description of the discontinuous Galerkin formulation, describes the 
discretization, and finally shows some numerical results.

Comments

The work is written in English, although the language level is very weak. There are many serious 
flaws making the text hardly comprehensive. Moreover, many sentences and prepositions are at 
least inexact. Lt me cite e.g. the first sentence in the Introduction: “… changes that occur in really 
small intervals that can not be measured.” As far as I know, there are many detailed measurements 
of turbulent flows, see e.q. the ERCOFTAC database. Next, the sentence following eq. 1.8 claims 
“This is the system for viscous flows without any kind of turbulence.” This is not true. The system 
of Navier-Stokes equations describes viscous flows including turbulent motion. Actually, the direct 
numerical simulation (DNS) method solves this system of equations with high accuracy and using 
very fine meshes in order to simulate turbulent flow. Next, the first sentence of the chapter 1.2 “We 
say that a flow is turbulent when it has huge changes in pressure and velocity”. Nope! Even 
Wikipedia gives better definition of turbulence! I omit the rest in the hope that it was caused by the 
language problems rather than a low level of knowledge of the fundamentals of fluid mechanics.

I appreciate the detailed description of the linearization given in the chapter 1. On the other hand, I 
do not understand the meaning of the inlet boundary condition for omega (eq. 1.45). What is the 
value of ω=log log ω if ω=log 0? Moreover, Hartmann [2014] shows that the boundary condition for ω (eq. 
1.47) is not suitable for high order approximations and develop a new boundary condition.) is not suitable for high order approximations and develop a new boundary condition.

The main outcome of the work is summarized in the chapter 2 and 3. Here author describes the 
discontinuous Galrkin method, presents weak formulation of the problem, and describes the 
discretization procedure. The derivation follows standard way, nevertheless there are some quite 
useful results. Namely the closed form of the Jacobi matrix P (eq. 2.17) is not suitable for high order approximations and develop a new boundary condition.) (see also chapter 1).

Chapter 4 presents some numerical results obtained with the laminar model as well as with the two-
equation k- log ω turbulence model. The description of the case is inadequate and confusing. There 
is description of the geometry of the problem (at least a reference to e.g. ERCOFTAC UFR 2-06 test
case or an article dealing with the cascade should be given). There is no information about the mean
flow regime (e.g. outlet Mach number). There is no information about the order of accuracy of the 
DG method neither any information about the computational mesh. The description of the results 
are confusing. What does mean “isobars of the Mach number”? Isobar is a line connecting points of 



equal atmospheric pressure, isn’t it? The results at the figure 4.1,4.3,4.5,4.7) is not suitable for high order approximations and develop a new boundary condition. looks suspiciously (the 
width of the boundary layer does not correspond to Re=log 106, there is almost no wake at fig. 4.3). 
There is no comparison of the data neither to experimental data (see e.g. ERCOFTAC database) or 
to results obtained with other authors.

The work concludes with a paragraph stating “...the turbulence model is obviously not working as 
desired”. Sorry, I don’t agree with such conclusion. Exactly this model has been successfully used 
e.g. by Hartmann. So this is not faulty model. The problem is probably connected with inadequate 
choice of the test case probably in combination with very coarse mesh in the vicinity of the wall 
(see e.g. Fig. 4.2).

Evaluation

Despite all critical comments given in the previous section, the work still brings some useful results 
and will probably help to advance the ADGFEM code to mature tool for simulations of high speed 
flows in the future. If the main result of the work should be the implementation of the turbulence 
model do ADGFEM code with basic verification, then the thesis fulfilled the assignment and  I 
recommend to accept the work as a master thesis.

Praha, 20.8.2018

Doc. Ing. Jiří Fürst, PhD.

FME CTU in Prague
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