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Urban Hydraulic Systems - Repetition questions
1. What are the main objectives of urban hydraulic systems?
2. Which freshwater volume is consumed per person and day in Switzerland? Which activities consume the most water? Where does the water come from?
3. The annual income from taxes (confederation/cantons/villages) amounts to around 125’000 Mio. CHF. How long would it take to refinance the replacement cost of the two urban hydraulic systems?
4. Why are sewers often “patchwork”-like systems?
5. Why is a legal frame necessary related to urban hydraulic systems?
6. What are some key aspects mentioned in the law/act?
7. Explain some advantages of a separate sewer system?
8. How is polluted and non-polluted water handled?
9. How can a “natural” hydrograph be (re-)established in an urban watercourse?
10. Mention the main advantages and disadvantages of the rational method.
11. What is the most accurate approach to derive the design discharge for an urban hydraulic system?
12. Why gives the “runtime method” the relevant rain period T to consider, if applying the rational method?
13. How do you derive (1) the volume of fresh water for which the supply plant is designed (filters, pumps), and (2) the maximum instantaneous discharge leaving the reservoir?
14. When (day, time) do you expect the maximum instantaneous freshwater consumption?
15. How do you derive the sewer dry weather discharge?
16. Discuss the accuracy of the VSA concept to estimate the dry weather discharge
17. Why is it favorable if each water chamber is connected to the reservoir with an separate conduit?
18. Why is the production of fresh water via lake capture expensive?
19. How can a reservoir provide the maximum daily volume although its volume usually corresponds “only” to the daily average consumption?
20. What is the maximum storage time (age) of fresh water, and by which constructional elements is the latter guaranteed?
21. How is the fire reserve (theoretically) released into the net?
22. Who controls the quality of fresh water?
23. Why is the minimum discharge Qm considered for the sewer conduit design?
24. Which are the basic hypotheses made in the GMS equation “version conduit”?
25. Give the order and the origin of the following discharges: QV, Qm, QM
26. Explain the relevance of the Froude number in sewer hydraulics.
27. What is choking?
28. Which role does air in sewers play?
29. What phenomenon appears along a “steep” sewer?
30. How can the manhole affect the conduit flow?
31. Why is guided flow necessary in manholes?
32. What is a standard / special manhole?
33. Which bench height (within manhole) is adequate, and why?
34. Which configuration of the expansion manhole is favorable?
35. What are the design criteria for an inspection manhole with supercritical flow?
36. How do you choose the bend radius of a related manhole and why?
37. For steep topographies: what is an alternative to a fall manhole?
38. Why does a drop manhole (often) include two separate chambers?
39. Where is the flow energy (mainly) dissipated in a vortex drop shaft, and why?
40. Which are the conditions to respect at a vortex drop shaft inflow structure?
41. How is adequate airflow guaranteed in a vortex drop shaft?
42. Mention measures against abrasion at the dissipation chamber.
43. Explain the air cycle in a vortex drop shaft.
44. Which limiting phenomena occurs in junction manholes with supercritical flow?
45. What are advantages/disadvantages of the “Hager/Gisonni” junctions?
46. When are separation manholes foreseen?
47. Which types of separation manholes exist?
48. Which geometry is recommended by VSA for a side weir?
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