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Continuing Education Course #311 
Counterflow Natural Draft Cooling Towers 

For Electric Power Generating Plants

1. Most counterflow natural draft cooling towers in U.S. power plants are designed using technology developed in what
country?

 a. Germany 
 b. Belgium 
 c. England 

2. 54 of the 61 counterflow natural draft cooling towers constructed in U.S. Power plants by Research Cottrell were
designed with fill, lateral distribution piping, and drift eliminators made from what material?

 a. PVC (Polyvinyl chloride) 
 b. Fiberglass 
 c. Asbestos-Cement 

3. The designs of the Hamon/Research Cottrell natural draft cooling towers constructed in the United States in the
1970s and 1980s differed from the designs developed in the 1960s. What did the cooling tower design changes include?

 a. The concrete shells in the 1970s and 1980s designs were in the shape of a hyperboloid. 
 b. The water distribution flumes in the 1970s and 1980s designs were wider and shallower. 
 c. The drift eliminators in the 1970s and 1980s designs were comprised of cellular-type PVC panels. 

4. The asbestos-cement drift eliminators installed in natural draft cooling towers are fabricated from what raw material?
 a. Flat sheets of one-quarter-inch thick Transite 
 b. C-shaped asbestos cement slats custom-manufactured for cooling tower usage 
 c. Standard corrugated European roofing panels 

5. Why was the usage of asbestos-cement so commonplace in natural draft cooling towers servicing U.S. power plants?
 a. Because of its durability, wettability, and resistance to freeze-thaw damage 
 b. Because of its low cost and domestic availability 
 c. Because of its relatively low cost, its non-combustibility and its durability 

6. The Langelier Saturation Index provides a measure of what property of cooling tower water?
 a. scaling tendency 
 b. turbidity 
 c. acidity 

7. GAF asbestos-cement fill sheets have experienced catastrophic delamination failure in a number of counterflow
natural draft cooling towers. What is the source of the stress that gives rise to fill sheet delamination?

 a. Poorly wetted fill sheets and freeze-thaw cycles 
 b. Age and excessive foot traffic 
 c. Low pH water 
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8. Why do the tubular plastic struts, used to maintain equal spacing between asbestos-cement fill sheets in the bottom
fill tier, punch holes in the sheets resulting in pairing-off of the sheets?

 a. Age-related degradation of the struts 
 b. Improper installation of the bottom tier of fill sheets 
 c. Flow-induced vibration 

9. When the bottom tier of fill sheets falls out of the cooling tower, why does the second tier of fill sheets also usually
fall out?

 a. Because the plastic spacer combs between the fill sheet layers are usually broken 
 b. Because the second tier of fill sheets is supported by the bottom tier of sheets 
 c. Because the second tier of fill sheets becomes exposed to the ambient environment 

10. Why are precast concrete fill support beams at the cooling tower perimeter subject to structural failure?
 a. Ice loading during cold weather operation 
 b. Flow-induced vibration 
 c. Thermal expansion and contraction between the shell and the interior precast concrete structure 

11. How can a cooling tower inspector or maintenance worker determine for certain whether he is crawling over an
"interior" fill bay or a "perimeter" fill bay?

 a. By estimating his distance from the cooling tower shell 
 b. By observing whether the fill bay he is on top of is bounded by four columns 
 c. By observing how many tiers of fill sheets are underneath him 

12. When replacing missing fill sheets with PVC fill modules at the cooling tower perimeter, why is PVC fill
installation workmanship so important?

 a. Because gaps between the fill and the shell allow ambient air into the exit airstream, reducing thermal
performance efficiency 

 b. Because poor workmanship at the perimeter is easily seen from ground level by quality control and management
personnel 

 c. Workmanship standards in nuclear power plants are especially rigorous 

13. Why is fill sheet bowing, leaning, and warpage so common in counterflow natural draft cooling towers?
 a. Poor installation workmanship 
 b. Asbestos-cement fill sheets tend to deform with age 
 c. Excessive foot traffic 

14. When inspecting a cooling tower for plugged spray nozzles, what is the recommended procedure for the inspector
to follow when a plugged nozzle is found?

 a. Remove the nozzle, clean it, and reinstall it 
 b. Mark the location of the nozzle with a brightly colored spray paint 
 c. Hang a brightly colored flagging ribbon on the nozzle and mark its location on a plan view drawing 

15. Why is it sometimes desirable to extend the lengths of some Transite pipes in counterflow natural draft cooling
towers?

 a. To accommodate new nozzle positions 
 b. To facilitate addition of new pipe end caps 
 c. To facilitate repair of broken Transite pipe sections 

16. Why have most umbrella nozzles in counterflow natural draft cooling towers been replaced with yoke nozzles?
 a. To improve water distribution 
 b. Because the splash-plate attachment of the yoke nozzle is more secure 
 c. Because the yoke nozzle is less susceptible to nozzle pluggage 
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17. Why is it a good idea to replace any existing SFF nozzles with French Sprayers?
 a. French Sprayer splash-plates are more securely attached and they produce better spray patterns 
 b. French Sprayers are less expensive and they are available domestically 
 c. French Sprayers are easier to attach and remove from the lateral water distribution pipes 

18. Why is it easier to access the interior of water distribution flumes of counterflow natural draft cooling towers
constructed in the 1960s than in designs constructed in the 1970s and 1980s?

 a. The earlier water distribution flume design was an open trough 
 b. The earlier water distribution flume design included a stand pipe at the end of the flume 
 c. The earlier water distribution flume design included multiple access hatches 

19. Why is it important to replace missing flume vent tubes?
 a. Missing flume vent tubes adversely impact thermal performance 
 b. Missing flume vent tubes are a safety hazard 
 c. Missing flume vent tubes allow air to be sucked into the flumes 

20. When the 52-year old counterflow natural draft cooling towers at the Keystone Generating Station were recently
renovated, how was the new PVC fill system bottom-supported?

 a. On new pultruded composite fiberglass-reinforced polyester beams 
 b. On new 304 stainless-steel beams 
 c. On new reinforced precast concrete beams 
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