Question 1/01 :









2 points

Sketch a diagram that shows the temperature dependence of the viscosity of a gas and a liquid!

Question 2/01 :









3 points 

Sketch a pressure-volume-diagram for an ideal gas, draw two ideal gas isotherms at T1 and T2, a cooling process at constant pressure from T2 to T1 and a heating process at constant volume from T1 to T2! Which process contains the smaller heat flow!

Question 3/01 :









3 points 

Draw a diagram T = const for the ideal mixture vapour liquid equilibrium of two components! Indicate all boiling temperatures and explain the curvature of the lines between them!

Question 4/01 :









3 points 

Draw a pressure-volume-diagram for a real gas and indicate the isotherm at the critical temperature!

Question 5/01 :









2 points 

Sketch a diagram that shows the temperature dependence of the heat capacity of a noble gas and a hydrocarbon!

Question 6/01 :









2 points 

Which dimension is reported for the real transport coefficients for mass, momentum and energy?

Question 1/02 :









2 points

Sketch a diagram that shows the temperature dependence of the heat capacity of a pure component (total range from solid over the liquid form to the gaseous one)!

Question 2/02 :









3 points 

Sketch a pressure-volume-diagram for an ideal gas and draw two ideal gas isotherms at temperatures T1 and T2! Indicate now a heating process at constant pressure from T1 to T2 and a cooling process at constant volume from T2 to  T1! Which process contains the smaller heat flow!

Question 3/02 :









3 points 

Draw the vapour liquid equilibrium in a p = const-diagram for the ideal mixture of two components! Indicate the boiling temperatures of the pure components and explain the curvature of the lines between them! Give a comment about the difference between the curvature of these lines in a T=const-diagram and a p=const-diagram!

Question 4/02 :









3 points 

Draw a pressure-temperature-diagram for a pure component and indicate an isothermal evaporation process! Is this an expansion or a compression? Draw the same process in a pressure-volume-diagram!

Question 5/02 :









2 points 

Sketch a diagram that shows the temperature dependence of the viscosity of an aqueous solution in a linearised form!

Question 6/02 :









2 points 

Give two examples for measuring the viscosities of liquids!

Question 7/02 :









2 points

Sketch a diagram that shows the temperature dependence of the heat capacity of pure gases (helium, hydrogen, nitrogen, steam, carbon dioxide and propane)!

Question 8/02:









3 points 

Sketch a pressure-volume-diagram for an ideal gas and draw two ideal gas isotherms at temperatures T1 and T2! Indicate now an isothermal compression and an isotropic expansion! Which process requires the smaller heat flow!

Question 9/02:









3 points 

Draw the vapour liquid equilibrium in a p = const-diagram for the real mixture of two components with an azeotropic point! Indicate the boiling temperatures of the pure components! Repeat the drawing for the T=const-diagram of the same mixture!

Question 10/02:









3 points 

Draw a pressure-temperature-diagram for a pure component and indicate an isothermal evaporation process from point 1 in the liquid region to point 2 in the gaseous! Draw the same process in a pressure-volume-diagram! Indicate the difference in volume and pressure!

Question 11/02:









2 points 

Sketch a diagram that shows the temperature dependence of the density of water and of an aqueous solution of sugar in a region from 0°C to 60°C!

Question 12/02:









2 points 

Give four different adequate algorithms (name only) for the van Laar method!

Question 1/03 :









2 points

Explain, why the molar heat capacity of carbon dioxide in the gaseous phase is higher than the heat capacity of nitrogen! Why is the mass specific heat capacity of hydrogen so high related to nitrogen?

Question 2/03:









3 points 

Sketch a Mollier-diagram for wet air and draw in the heating at constant load and the cooling at constant load! What happens, if during the cooling process the relative humidity of 100% is passed? Show, how to take the enthalpy for both processes from the diagram!

Question 3/03:









3 points 

Draw the vapour liquid equilibrium in a p = const-diagram for the real mixture of two components with an azeotropic point! Indicate the boiling temperatures of the pure components! Transfer the data to an x/y-diagram of the same mixture!

Question 4/03:









3 points 

Draw a pressure-temperature-diagram for a pure component and indicate an evaporation process at constant pressure from point 1 in the liquid region to point 2 in the gaseous! Draw the same process in a pressure-volume-diagram! Repeat the procedure for sublimation at constant pressure!

Question 5/03:









2 points 

Sketch a diagram that shows the temperature dependence of the viscosity of liquids and gases in a region from 0°C to 60°C!

Question 6/03:









2 points 

Draw a diagram for the surface tension of aqueous solutions of ethanol versus the molar fraction!

Question 7/03 :









2 points

Explain, why the molar heat capacity of hydrogen in the gaseous phase is higher than the heat capacity of helium! Why is the mass specific heat capacity of hydrogen lower than that of helium?

Question 8/03:









3 points 

Sketch a Mollier-diagram for wet air and draw in the mixing of two streams of air (25% air with low temperature and load and 75% air with high temperature and high load)! What happens, if two streams of 100% humidity and different temperatures are mixed!

Question 9/03:









3 points 

Draw the vapour liquid equilibrium in a T = const-diagram for the real mixture of two components for at least three different temperatures T1, T2 and T3! Choose one specific pressure in the T = const-diagram and transfer the data to a p = const-diagram of the same mixture! Indicate T1, T2 and T3 in the p = const-diagram!

Question 10/03:









2 points 

Draw a diagram of the logarithmic pressure versus the reciprocal temperature for the equilibrium between gaseous and liquid phase of a pure component and indicate the critical point and the triple point!

Question 11/03:









3 points 

Sketch a diagram that shows the temperature dependence of the viscosity of liquids and gases in a region from 0°C to 60°C! Give a two-coefficient equation for each of the curves!

Question 12/03:









2 points 

Draw a diagram for the surface tension of aqueous solutions of an organic substance versus the molar fraction! Give a reason for the curvature!

Question 1/04:









2 points

Explain the definitions of a “regular” solution (mixture of liquids) and an “athermal” solution! Is the mixture of ethanol and water a regular or an athermal solution? Why or why not?

Question 2/04:









3 points 

Sketch a typical enthalpy-molar fraction-diagram for a mixture of two liquids! Explain the construction of the equilibrium between liquid phase and gaseous phase in the wet vapour region!

Question 3/04:









4 points 

Draw the vapour liquid equilibrium in a p = const-diagram for the real mixture of two components with an azeotropic point! Indicate the boiling temperatures of the pure components! Transfer the data to a T = const-diagram and an x/y-diagram of the same mixture!

Question 4/04:









3 points 

Draw a typical diagram for the determination of van-Laar-coefficients by linear regression! How do you get the Gibbs excess enthalpy form equilibrium data x, y and ptotal?

Question 5/04:









2 points 

Sketch a diagram that shows the temperature-dependence of the enthalpy of a pure substance in solid, liquid and gaseous state! Indicate also the pressure-dependence!

Question 6/04:









1 points 

Which difference do you expect in the heat of solution between completely dried NaSO4 and the decahydrate NaSO4*10H2O?

Question 7/04:









2 points

Explain the influence of the molecule structure on the heat capacity of gases (translation, rotation and oscillation…)! Why is the mass specific heat capacity of hydrogen lower than that of helium?

Question 8/04:









3 points 

Describe the three main components of wood (name and structure) and give the range of heat of combustion for each of these components!

Question 9/04:









4 points 

Draw the vapour liquid equilibrium in a T = const-diagram for the real mixture of two components with an azeotropic point for at least three different temperatures T1, T2 and T3! Choose one specific pressure in the T = const-diagram and transfer the data to a p = const-diagram of the same mixture! Indicate T1, T2 and T3 in the p = const-diagram!

Question 10/04:









2 points 

Draw a diagram of the logarithmic pressure versus the reciprocal temperature for the equilibrium between gaseous and liquid phase of a pure component and indicate the critical point and the triple point!

Question 11/04:









2 points 

Explain the words “fugacity” and “excess enthalpy”!

Question 12/04:









2 points 

Draw a typical diagram indicating the load of carbondioxide versus pressure of the same pure component in gaseous phase! Why does the potential theory describe the curvature of the isotherm better than the Langmuir-equation!

Question 1/05:









2 points

Explain the real gas factor and the theory of corresponding states. Which gases can be described by the real gas factor in a sufficient manner?

Question 2/05:









3 points 

Sketch a diagram for a property of a mixture versus molar fraction and explain the words “excess property” and “partial molar property”!

Question 3/05:









4 points 

Draw the vapour liquid equilibrium in a T = const-diagram for the real mixture of two components with an azeotropic point for at least three different temperatures T1, T2 and T3! Choose one specific pressure in the T = const-diagram and transfer the data to a p = const-diagram of the same mixture! Indicate T1, T2 and T3 in the p = const-diagram!

Question 4/05:









2 points 

Draw a diagram of the heat of evaporation versus temperature and indicate the critical point and the triple point! Explain the influence of pressure!

Question 5/05:









2 points 

Show the entropy of an ideal mixture of two ideal gases versus molar fraction!

Question 6/05:









2 points 

Explain the influence of temperature on the transport coefficients regarding the kinetic theory of gases!

Question 1/06:









2 points

Explain the real gas factor Z and the theory of corresponding states. Which gases can be described by Z in a sufficient manner?

Question 2/06:









3 points 

Sketch a diagram for Gibbs energy G of a mixture versus molar fraction and explain the meaning of “excess Gibbs energy GE” and “partial molar Gibbs energy”!

Question 3/06:









3 points 

Draw the vapour liquid equilibrium in a p = const-diagram with enthalpy versus molar fraction for the real mixture of two components for at least three different pressures p1, p2 and p3! In which cases should the separation of liquids be determined by construction in this type of diagram (instead of McCabe-Thiele-x-y-diagram)?

Question 4/06:









3 points 

Draw a diagram showing the heat of evaporation versus temperature and indicate the critical point and the triple point! Explain the influence of pressure!

Question 5/06:









2 points 

Show the heat capacity of a mono-atomic ideal gas and the heat capacity of two gaseous hydrocarbons with different molar mass versus temperature!

Question 6/06:









2 points 

Explain the transport coefficients regarding mass, momentum and energy transport! Discuss the dimensions!

Question 7/06:









2 points

Explain the theory of corresponding states. Which properties are usually determined by corresponding-states-calculations?

Question 8/06:









3 points 

Sketch a diagram for the molar volume of a mixture versus molar fraction and explain the words “excess volume” and “partial molar volume”!

Question 9/06:









4 points 

Draw the vapour liquid equilibrium in a T = const-diagram for the real mixture of two components with an azeotropic point for at least three different temperatures T1, T2 and T3! Choose one specific pressure in the T = const-diagram and transfer the data to a p = const-diagram of the same mixture! Indicate T1, T2 and T3 in the p = const-diagram!

Question 10/06:









2 points 

Draw a T = const boiling diagram of an ideal mixture of two liquid substances and of a real mixture of two liquid substances! Indicate the important difference!

Question 11/06:









2 points 

What is the similarity of the following properties: viscosity, diffusion coefficient and thermal conductivity? What are the dimensions?

Question 12/06:









2 points 

Explain the abbreviation VLE! Give different methods for calculation of VLE-data from pure components!

