Question 1/01 :









2 points

In which cases is flotation chosen as a better particle separation technology for waste water treatment than sedimentation! Show two different possibilities to create small bubbles, please!

Question 2/01 :









2 points 

Design a typical rake to be found at the influent of a municipal waste water treatment plant! Describe the way, how to clean it automatically?

Question 3/01 :









3 points 

Draw a diagram for the dependency of the drag coefficient for sphere particles from Reynolds number! Which interval is valid for waste water treatment? Give an expression for the drag coefficient in this region of velocities

Question 4/01 :









3 points 

Describe a method how to check the order of a chemical reaction in a batch process! Show the characteristic diagrams for zero, first and second order reaction, please!

Question 5/01 :









2 points 

What is the definition of the logarithmic temperature difference in a heat exchanger and what is a NTU?

Question 6/01 :









3 points 

Design a cyclone for waste air treatment! What is the difference between the estimation of the effective separation size and the calculation of the efficiency (e.g. plug flow mixing model)?

Question 7/01 :









2 points

Sketch the temperature during compost formation as a function of time! Describe the method, how to keep the system in function!

Question 8/01 :









3 points 

Design a typical sedimentation basin to be found at the effluent side of a municipal waste water treatment plant! Describe some common problems with this technology and the way, how to clean the basin automatically!

Question 9/01 :









3 points 

Draw a diagram for the dependency of the drag coefficient for sphere particles from Reynolds number! Which interval is valid even for rising bubbles? Where are the differences between rising bubbles and sinking particles?

Question 10/01 :









3 points 

Describe a method to check, if the order of a chemical reaction in a batch process is second order! Show the characteristic diagrams for the second order reaction A + A ( A2  and A + B ( AB , please!

Question 11/01 :









2 points 

What is the definition of the logarithmic temperature difference in a condenser and in an evaporator?

Question 12/01 :









2 points 

Sketch a block type flow scheme for waste air treatment by absorption! Which contaminants are typically reduced by this process?

Question 13/01 :









2 points

Sketch the difference between surface filtration, cross flow filtration  and deep end filtration!

Question 14/01 :









3 points

Design a typical industrial waste water treatment plant with a neutralisation, a biological treatment (activated sludge system) and a flocculation/sedimentation! Describe which part of the system reduces inorganic particles carbon hydrates and toxic acids!

Question 15/01 :









3 points

Draw a diagram for the concentration of the components A, B and C for the batch reaction A + A ( B ( C as a function of time! What happens, if the second reaction from B to C is very fast or very slow? (different diagrams!)

Question 16/01 :









3 points

Describe a method to estimate non steady state heat and mass transfer in sphere particles, please! Show roughly, how to work with the diagrams from VDI-Wärmeatlas!

Question 17/01 :









2 points

What is the definition of the reflux ratio in a distillation column?

Question 18/01 :









2 points

Sketch a block type flow scheme for waste air treatment by adsorption (two adsorbers)! Which contaminants are typically reduced by this process?

Question 1/02 :









2 points

Sketch the typical process of deep end and cross flow filtration! What are the advantages and disadvantages of a cross flow filtration?

Question 2/02 :









3 points

Design a typical cyclone for waste air treatment! What are the influences of viscosity, inlet cross sectional area and radius of the cyclone to the effective separation size?

Question 3/02 :









3 points

Sketch a flow sheet for the catalytic oxidation process of hydrocarbons in waste air? Draw additionally a diagram with the temperature function inside the heat exchanger! Do you expect a problem, if the area of the heat exchanger is too high?

Question 4/02 :









3 points

Describe a method to check, if the order of a chemical reaction in a batch process is zero order! Please show the characteristic diagrams for the zero order reaction A ( B  and A ( B + C! When does a zero order reaction occur?

Question 5/02 :









2 points

What is the definition and the function of the three-way catalyst?

Question 6/02 :









2 points

Sketch the movement of the gaseous phase in a rising bubble! What are the differences between rising bubbles and sinking particles in a liquid?

Question 7/02 :









2 points

Sketch the typical process for heat recovery in a heat regenerator! What are the advantages and disadvantages of a heat regenerator in relation to a heat recuperator?

Question 8/02 :









3 points

Give the equation for the Langmuir isotherm and develop a linearised form to determine the coefficients KL and Qmax!

Question 9/02 :









3 points

Sketch a diagram for the estimation of non steady state heat transfer in a sphere particle! What is the definition of the Fourier number and the Biot number? Give the definition in words! What is the difference between the Biot number and the Nusselt number?

Question 10/02 :









3 points

Sketch the typical flow sheet of a biological waste water treatment! Which differences do you expect between the reduction of a mono substrate and a multi substrate in an activated sludge system? Give the equations for the prediction of the residence time in the basin for both cases!

Question 11/02 :









2 points

What is the definition of a SCR process? Give an example for a SCR process in environmental technologies!

Question 12/02 :









2 points

What is the meaning and the definition of the logarithmic temperature difference?

Question 1/03 :









2 points

Sketch the typical form of an adsorption isotherm in a diagram load versus concentration! Give the name of two types of equations (isotherms) to fit this curve!

Question 2/03 :









3 points

Give the equation for the volume flow in a non-continuous deep-end-filtration! Depict a diagram with the typical form of this function dependent on time!

Question 3/03 :









3 points

Sketch the concentration profile of oxygen inside the rising air bubble and inside the waste water in an activated sludge system. Why is it useful to have small bubbles? Show the difference between the real case and the assumptions normally made to calculated the mass transfer in waste water treatment!

Question 4/03 :









2 points

Sketch the typical diagram for absorption and stripping processes (load in gaseous phase versus load in liquid phase)! Show the equilibrium line and the two operation curves for absorption and stripping!

Question 5/03 :









3 points

What is the definition of a SCR process? Give the chemical reaction of NO and NO2 inside the catalytic reactor! Is it useful to minimise the amount of NO2 in the flue gas?

Question 6/03 :









2 points

What is the meaning of Henry’s law and the Henry coefficient?

Question 7/03 :









2 points

In which cases is the Dubinin-isotherm a better approximation than the Langmuir-isotherm? Sketch the typical form of an adsorption isotherm in a diagram load versus concentration!

Question 8/03 :









3 points

Sketch the temperature distribution inside a sphere particle in a non-steady-state heat transfer process! Explain the method of working with the diagrams from VDI-Wärmeatlas!

Question 9/03 :









3 points

Sketch the typical form of a Michaelis-Menton-reaction in a diagram concentration versus time! Fill in the curves for the concentration of the microorganism and the substrate in a batch process!

Question 10/03 :









2 points

Sketch a cyclone for waste air treatment! Explain the different possibilities to decrease the effective separation size!

Question 11/03 :









3 points

Give the two equations for the residence time (reaction time) dependent on the concentration of a reactant in the cases of a first order reaction in a batch reactor and a CSTR! Explain the differences in diagrams!

Question 12/03 :









2 points

Explain the difference between a biofilter and a bioreactor (scrubber) in waste air treatment!

Question 01/04 :









4 points

In a municipal wastewater treatment system the reduction of BOD is nearly a first order reaction! At a constant volume flow of 10m³/h the BOD is reduced from 400mg/l to 200mg/l. Which outlet concentration do you expect in the same basin at a constant volume flow of 5m³/h? (two types!)

Question 02/04 :









3 points

Sketch a diagram for the drag coefficient of a sphere particle versus the Reynolds-number due to the sinking velocity! Explain the regions! Which one is valid for the layout of sedimentation processes?

Question 03/04 :









1 points

Sketch the typical diagram for a zero order reaction!

Question 04/04 :









2 points

In which cases can we assume a linear behaviour between the molar fraction in the liquid phase and the molar fraction in the gaseous phase! What is the name of this “law”? Give the relevant processes in environmental engineering!

Question 05/04 :









3 points

Give at least three equations for (bio)chemical reactions in waste water under anaerobe conditions and explain the results!

Question 06/04 :









2 points

Explain the difference between nitrification and dinitrification in a biological wastewater treatment!

Question 07/04 :









4 points

In a municipal wastewater treatment system the reduction of BOD is nearly a first order reaction! At a constant volume flow of 10m³/h the BOD is reduced from 400mg/l to 200mg/l. Which outlet concentration do you expect at a constant volume flow of 5m³/h, if the basin is a CSTR and a PFR?

Question 08/04 :









3 points

Explain a non steady state method for gaining mass transfer coefficients of oxygen from air bubbles into wastewater! Sketch the experiment! What are the disadvantages?

Question 09/04 :









1 points

In which cases is Henry´s law valid?

Question 10/04 :









3 points

Give an example for a first order quasi-homogeneous catalytic reaction in an environmental protection process! Of which order is the SCR-process? Give all reaction equations for both processes!

Question 11/04 :









2 points

Why is it more useful to separate ammonia from wastewater by distillation than to use this process for separating e.g. naphthalene? Sketch the facility to gain back ammonia!

Question 12/04 :









2 points

Explain the words hydrolysis and direct oxidation in treatment of CN--containing wastewater!

Question 1/05 :









3 points

In a municipal wastewater treatment system the reduction of BOD is nearly a first order reaction! Explain the advantages and disadvantages of an activated sludge basin in form of a CSTR and a PFR! Give the general equation for conversion in a CSTR and a PFR!

Question 2/05:









3 points

Sketch the mass transfer of harmful substances in a biofilter from the gaseous bulk flow to the biofilm and explain the problem of humidity in the filter!

Question 3/05:









2 points

What is “cross-flow” in case of filtration and in case of heat exchange? Is cross-flow in both cases reasonable?

Question 4/05:









3 points

Draw the required processes for exhaust fumes treatment of Diesel-type motor power plants! Why is the three-way-catalyst not suitable?

Question 5/05:









2 points

Explain the advantages and disadvantages of the NTU-method in the layout of absorption processes!

Question 6/05:









2 points

Explain the words recuperator and regenerator in heat recovery processes!

Question 7/05:









3 points

For the layout of a sedimentation-basin the reduction of particles is calculated either with the effective-separation-size-model or with a PFR-model! In which cases would you prefer the PFR-model? Show in a diagram the efficiency versus ratio of residence-times!

Question 8/05:









3 points

Sketch a typical absorption process in a packed column with regeneration in form of a stripping! Draw the equilibrium line and the operation lines of absorption and stripping into an X-Y-diagram! Which other form of regeneration is useful e.g. for ammonia?

Question 9/05:









2 points

Explain the following abbreviations: TOC, BOD5, AOX and COD

Question 10/05:









3 points

Sketch a process with heat recovery by vapour compression! What is the disadvantage in comparison with a normal heating system with steam?

Question 11/05:









2 points

Which of the following gaseous phase emissions: SO2, volatile organic compounds, NO and CO could be treated best by the following processes: absorption, adsorption, catalytic oxidation and selective catalytic reduction!

Question 12/05:









2 points

Explain the words nitrification and dinitrification in treatment of wastewater!

Question 1/06:









3 points

Describe two different common methods to reduce the pressure drop of a huge cyclone for waste air treatment (height: 2m, diameter: 2m) by reconstruction! Draw the proposals!

Question 2/06:









3 points

Sketch a typical distillation process for wastewater! In which cases is a distillation useful? Draw the equilibrium line and the operation lines into an X-Y-diagram! What happens, if the inlet flow is not liquid at saturation temperature?

Question 3/06:









2 points

Explain the following compounds and their roles in the SCR-process: NO, NO2, NOx and NH3
Question 4/06:









3 points

Sketch a process with heat recovery by vapour compression! What is the disadvantage in comparison to a normal heating system with steam?

Question 5/06:









2 points

Which of the following chemical reactions: Michaelis-Menton-kinetics, Eley-Rideal-mechanism, quasi-first-order-equilibrium-reaction and quasi-homogeneous-first-order- reaction can be related best to the following processes: SCR- NOx -reduction, activated sludge system in municipal wastewater treatment, catalytic oxidation of CO and enzyme processes!

Question 6/06:









2 points

Explain the expressions “effective-separation-size-model” and “plug-flow-model” in sedimentation processes!

Question 7/06:









3 points

Explain the difference between heat recovery in a recuperator and in a regenerator! Sketch both systems! Sum up advantages and disadvantages of both systems!

Question 8/06:









3 points

Sketch a typical absorption process in a packed column with regeneration in form of a stripping! Draw the equilibrium line and the operation lines of absorption and stripping into an X-Y-diagram! Explain the difference between distillation and stripping!

Question 9/06:









2 points

Explain the following abbreviations: TOC, BOD5, AOX and COD

Question 10/06:









3 points

Sketch a process with heat recovery by vapour compression! Show how the invest increases and the operation cost decrease while lowering the temperature difference in the heat exchanger!

Question 11/06:









2 points

Which of the following gaseous phase emissions: SO2, volatile organic compounds, NO and CO is to be expected from the following processes: coal-power-plants, cars (without catalysts), paint shops and wastewater treatment!

Question 12/06:









2 points

Explain the expressions “sequential batch reactor (SBR)” and “biological oxygen demand BOD5 “ in treatment of wastewater!

Question 1/07:









3 points

Sketch the concentration of NOx and ammonia versus length of the catalyst in a SCR-reactor with four layers of honeycomb-structured monoliths!

Question 2/07:









3 points

Sketch a typical distillation process in a packed column with partial condensation and an external boiler! Draw the equilibrium line and the operation lines into an X-Y-diagram (NTU-method)! Explain the advantage of a partial condensation!

Question 3/07:









2 points

Explain the following abbreviations: SCR and SNCR (process description)!

Question 4/07:









3 points

Sketch a process for heat recovery by regenerators! What is the advantage and disadvantage in comparison with a normal recuperator?

Question 5/07:









2 points

Which of the following gaseous phase emissions: SO2, volatile organic compounds, NO, BTX (benzene, toluene, xylene), CO and ammonia could be separated from waste air by absorption with a sufficient efficiency!

Question 6/07:









2 points

Explain the words nitrification and dinitrification in wastewater treatment with change of the oxidation level for nitrogen!

