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Course Data Sheet  
Course Title: Transport of Hydrocarbons 

Instructor: Dr. Zoltán TURZÓ associate 

professor 

László KIS assistant lecturer 

Code: MFKOT730036 

Responsible department/institute: 

DPE/IPNG (OMTSZ/KFGI) 

Course Element: Compulsory 

Position in curriculum* 

(which semester):    2 

(1) 

Pre-requisites (if any): no 

No. of contact hours per week (lecture 

+ seminar): 0+2 

Type of Assessment (examination / 

practical mark / other): practical mark 

Credits: 2 Course: full time 

Course Description: 

1. Hydraulics: Pressure drop in liquid. 

2. Hydraulics: Pressure drop in liquid. 

3. Hydraulics: gas carrying pipelines.  

4. Hydraulics: gas carrying pipelines.  

5. Thermodynamics: Temperature of oil in buried pipeline.  

6. Pressure loss calculation.  

7. Pipeline engineering: Determination of pipe diameters and thickness.  

8. Parallel lines, booster pumps.  

9. Pipeline construction.  

10. Centrifugal pumps and gas compressors: Series and parallel pumps. 

11. Centrifugal pumps and gas compressors: characteristic curves, control.  

12. Instrumentation: Pipeline and metering station instrumentation.  

13. Maintenance: Pipeline inspection and repairs, limits of imperfection.  

14. MAOP calculation. 

 

Competencies to evolve: 

Knowledge: T1, T4, T5, T9, T10, T11 

Ability: K1, K9, K10, K11 

Attitude: 

Autonomy and responsibility: F1, F5, F6, F7 

Assessment and grading: 

Students will be assessed with using the 

following elements.  

Attendance: 5 % 

Homework 10 % 

Midterm exam 40 % 

Final exam  45 % 

Total 100% 

 

Grading scale: 

% value Grade 

90 -100% 
5 

(excellent) 

80 – 89% 4 (good) 

70 - 79% 

3 

(satisfactory

) 

60 - 69% 2 (pass) 

0 - 59% 1 (failed) 
 



Compulsory or recommended literature resources: 

 Szilas, A.P.: Production and Transport of Oil and Gas. Part A., Akadémiai Kiadó, Budapest, 

1986., ISBN 963-05-3363-4 

 Szilas, A.P.: Production and Transport of Oil and Gas. Part B., Akadémiai Kiadó, Budapest, 

1986., ISBN 963-05-3938-1 

 Kennedy, J. L.: Oil and Gas Pipeline Fundamentals, 1993. Penn Well Books. ISBN 0-87814-

390-4 

 J. N. H. Tiratsoo: Pipeline Pigging Technology, 1998. Gulf Professional Publishing ISBN 0-

87201-426-6 

 E. L. Upp: Fluid Flow Measurement, 1993. Gulf Professional Publishing ISBN 0-88415-017-8 

 

  



Course Schedule for 2017/18 school year 

 

Date Topic 

02.12 Hydraulics: Pressure drop in liquid. 

02.19. Hydraulics: Pressure drop in liquid. 

02.26. Hydraulics: gas carrying pipelines.  

03.05. Hydraulics: gas carrying pipelines.  

03.12. Thermodynamics: Temperature of oil in buried pipeline.  

03.19. Pressure loss calculation. Pipeline engineering: Determination of pipe 

diameters and thickness.  

03.26. Test writing. 

04.02. Parallel lines, booster pumps.  

04.09. Pipeline construction.  

04.16. Centrifugal pumps and gas compressors: Series and parallel pumps. 

04.23. Centrifugal pumps and gas compressors: characteristic curves, control.  

04.30. Instrumentation: Pipeline and metering station instrumentation.  

05.07. Maintenance: Pipeline inspection and repairs, limits of imperfection. 

MAOP calculation. 

05.14. Test writing. 

 

 

  



Test Example  

OPEN BOOK 
 

NAME of STUDENT:  _________________________     ID 

No.:_______________ 

 

1. Indicate the correctness of the following statements. 

 TRUE FALSE 

The flow is laminar if Reynolds-number is greater than 2300.   

The friction factor is independent of Reynolds number if the flow 

is fully laminar. 

  

Definition of the Reynolds-number is : 𝑅𝑒 =
𝑉 𝑑

𝜈
  

where:  V – velocity, d – inner diameter of pipe, ν – dynamic 

viscosity of flowing liquid. 

  

The following equation to calculate friction loss is valid for single 

phase gas flow as well. Δ𝑃𝑓 = 𝜆
𝑣2 𝜌 𝑙

2 𝑑
 

  

 

2. Single phase liquid flow is situated in a pipe line. Calculate the friction factor if the 

following parameters are given: 

 

Flow Rate «Q» m3/h 

Diameter of pipe «ID» mm 

Dynamic viscosity of liquid 

at flow pressure and 

temperature 

«mu» cP 

Density of liquid at flow 

pressure and temperature 

«ro»  kg/m3 

Absolut roughness of pipe «k» m 

 

 

Solution: 

 

Velocity 
 m/s 

Reynolds number 
 - 

Friction Factor 
 - 

“I pledge that I have neither given nor received 

any unauthorized assistance on this quiz.” 

 

Student’s Signature: _______________________ 

  



 

Examination review questions 
Final Exam 

CLOSED BOOK 
 

NAME of STUDENT:  _________________________     ID 

No.:_______________ 

 

 
 

Three curves are numbered on the chart above. Give the number of the friction factor 

curve for: 

1. smooth pipe.  

2. border curve between the turbulent and fully turbulent flow.  

3. laminar flow.  

 
Given the equation above. There are three individual terms in the denominator (1st, 2nd, 3rd 

). Give the number for the term describing the thermal resistance of: 

4. insulation  

5. internal convection  

6. soil  

 

Give the number(s) of the correct statements related to the equation above. 

7. 1. k is the overall heat transfer coefficient for an insulated pipe, buried in the 

ground 

2. the heat resistance of pipe wall is included in the equation 

 



3. the heat resistance of pipe wall is neglected, so it is not included in the 

equation 

4. the temperature at the pipe wall is considered to be the same as at the center 

of the pipe in case of laminar flow 

5. the temperature at the pipe wall is considered to be the same as at the center 

of the pipe in case of turbulent flow 

 
 

Give the correct answer(s) related the chart above. 

8. 1. The curve shows the pressure travers curve (pressure – pipe length) for an 

isothermal pipe in which incompressible fluid is flowing. 

2. The curve shows the pressure travers curve (pressure – pipe length) for an 

isothermal pipe in which compressible fluid is flowing. 

3. The average pressure of the pipe can be approximated by 2 (p1+p2)/3. Where 

p1 and p2 are the pressure at the beginning and at the end of the pipe 

respectively. 

4. The average pressure of the pipe can be approximated by 2 

(p1+(p2)2/(p1+p2))/3. Where p1 and p2 are the pressure at the beginning and at 

the end of the pipe respectively. 

 

 

 
The curve shown on the chart above are the performance curve for a centrifugal pump. 

Give the number for the: 

9. efficiency  

10. pump head  

11. pump power  



Give the correct answer(s) related the chart above. 

12. 1. The vertical dashed line is drawn through flow rate belongs to the smallest 

required energy. 

2. The vertical dashed line is drawn through the best head point. 

3. The vertical dashed line is drawn through the best efficiency point. 

4. The head curve shows the pumping speed towards the head of the pump. 

5. The performance curves for centrifugal pumps are usually taken (measured) 

using water. 

6. the pumping speed does not affect the efficiency curve. 

7. the pump curves must be corrected if the viscosity of the transported liquid 

is considerably higher than of the water. 

 

d
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2
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Given the equation above. Give the number(s) of the correct statements. 

13. This is the equation of 

1. kinetic energy loss in horizontal pipe flow 

2. acceleration energy loss in a pipe on hilly terrain 

3. frictional energy loss for incompressible fluid flow in a pipe on hilly terrain. 

4. frictional energy loss for incompressible fluid flow in a horizontal pipe. 

 

14. In the equation 

1. l is the length of pipe diameter 

2. v is the kinematic viscosity of fluid 

3. v is the volume of the pipe segment 

4. λ is the friction loss frequency 

5. d is the outer diameter of pipe 

6. d is the inner diameter of pipe 

 

15.  The consistent units of the parameters in the equation are: 

1. v[m/s]; λ[-]; d [in]; l [m];ρ [kg/m3] 

2. v[m/s]; λ[-]; d [m]; l [m];ρ [kg/m3] 

3. v[m/s]; λ[-]; d [m]; l [km];ρ [kg/m3] 

4.  v[m/s]; λ[-]; d [m]; l [m];ρ [g/dm3] 

 

 

 
 



The chart above are related to the connection of two identical centrifugal pumps. Give the 

number for the: 

16. head curve for one pump  

17. friction head for pipe line  

18. head curve for the connected  

Give the correct answer(s) related the chart above. 

19. 1. The pumps are serially connected. 

2. The pumps are connected parallel. 

3. The intersectional point of the curve 1 and 2 shows the operational point of 

the pipeline and the connected pumps. 

4. The intersectional point of the curve 1 and 3 shows the operational point of 

the pipeline and the connected pumps. 

5. The intersectional point of the curve 2 and 3 shows the operational point of 

the pipeline and the connected pumps. 

6. The intersectional point of the curve 1 and 2 shows the operational point of 

the pipeline and one pumps. 

 

 
The chart above shows the flow curves for different fluids. Give the letter for the: 

20. Plastic  

21. Pseudo-plastic  

22. Newtonian  

23. Dilatant  

 

Give the correct answer(s) related the chart above. 

24. 1. The τ is the shear rate. 

2. The τ is the shear stress. 

3. D (parameter for horizontal axis) is the diameter of the pipe. 

4. D (parameter for horizontal axis) is the shear rate. 

5. The plastic fluids have a yield stress. 

6. The dilatant fluids have a yield stress. 

7. The viscosity of the pseudo-plastic fluid is independent of shear rate. 

8. The viscosity of Newtonian fluid is independent of shear rate. 

 

 



 
Give the number of correct answer(s) related the chart above. 

25. 1. The chart shows the effect of the flow rate on the pressure loss for pipelines 

with different length if the flow is isothermal. 

2. The pressure loss is smaller in case of higher flow rate because the smaller 

average pipe line temperature. 

3. The pressure loss is smaller in case of higher flow rate because the higher 

average pipe line temperature. 

4. The shape of the curve is similar independent of the liquid viscosity. 

 

 

“I pledge that I have neither given nor received 

any unauthorized assistance on this Exam.” 

Student’s Signature: _______________________ 
 


