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Course 4 of 4: Central Plant Design, Geothermal & Other Technologies

1. For the purpose of Life Cycle cost analyses, well-maintained packaged DX equipment is expected to last how many
years?

 a. 10 
 b. 15 
 c. 20 
 d. 25 

2. Understanding DX and Chilled Water equipment and system components allow the HVAC design engineer to
analyze what factors that are associated with Life Cycle cost analyses?

 a. Maintenance Costs and Operating Costs 
 b. Disposal Costs and Replacement Costs 
 c. Energy Consumption during Peak and Off-peak Hours 
 d. First Cost during Construction and Start-up 

3. How often should the exterior Condensing Unit fan be oiled for DX split systems?
 a. Never, the fan should run just fine for the life of the equipment 
 b. Every year during normal Preventive Maintenance activities 
 c. Every five years during normal Preventive Maintenance activities 
 d. Every ten years during normal Preventive Maintenance activities 

4. Why do VAV RTU Systems have higher Preventive Maintenance costs associated with them?
 a. Commercial Clients have more money to spend, so the industry charges more normal PM 
 b. PM’s are more labor intensive due to larger units and more complexity of the system 
 c. Commercial buildings with VAV systems are larger so it takes longer to access equipment 
 d. Fault detection systems and controls allow for remote monitoring of equipment 

5. For closed-loop, chilled water systems, what two aspects of the chemical treatment system must be monitored?
 a. Coupon kits and sample valves 
 b. Chemical costs and costs associated with disposable items 
 c. Call-backs and leaks in the system 
 d. Corrosion and micro-biological growth inhibitors 

6. For large Industrial projects, the complete cost of Preventive Maintenance for the steam boiler system should be
included in the Life Cycle cost analysis when analyzing the building heating system.

 a. True 
 b. False 

7. What are the four basic chiller compressor types discussed in this Course?
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 a. Reciprocating, Magnetic, Screw, Centrifugal 
 b. Reciprocating, Scroll, Screw, Centrifugal 
 c. Scroll, Screw, Hermetic, Semi-Hermetic 
 d. Scroll, Magnetic, Centrifugal, Semi-Hermetic

8. Which market sectors typically size chillers based on a 2/3, 2/3 sizing strategy?
 a. Light Commercial, Commercial, K-12 
 b. Commercial, K-12, Healthcare 
 c. K-12, Higher Education, Pharmaceutical 
 d. K-12, Higher Education, Healthcare 

9. When considering two (2), dual circuit 275 ton chillers sized for 2/3, 2/3 serving a building with nominal 400 tons of
cooling load, what is the minimum number of circuits that would need to fail to create uncomfortable Occupants?

 a. 1 
 b. 2 
 c. 3 
 d. 4 

10. What size range is typical of high mass, steam boilers that would be used in a large-scale Healthcare design
application?

 a. 55K Btuh to 400K Btuh 
 b. 750K Btuh to 6,000K Btuh 
 c. 40 Boiler Horsepower to 150 Boiler Horsepower 
 d. 70 Boiler Horsepower to 400 Boiler Horsepower 

11. Which answer best describes placement of the Air Separation/Control device?
 a. The Air Separator should be placed at the point of lowest temperature and lowest pressure 
 b. The Air Separator should be placed at the point of highest temperature and lowest pressure 
 c. The Air Separator should be placed at the point of lowest temperature and highest pressure 
 d. It doesn’t matter where the Air Separator is placed in the piping system 

12. With Primary/Secondary piping systems with bypass (decoupler) pipes, the Primary Loop piping rate is higher than
the Secondary Loop piping flow rate.

 a. T 
 b. F 

13. Where is the best place to locate the chilled water loop temperature sensor/transmitter to control the chiller
operation?

 a. Upstream of the chillers so the control system can detect return water temperature 
 b. Downstream of the chillers and upstream of the bypass piping loop diverting “T” 
 c. Downstream of the chillers and downstream of the bypass piping loop diverting “T” 
 d. Upstream of the chillers and upstream of the bypass piping loop mixing “T” 

14. When applying Variable Speed Drives to chilled water/hot water piping loops, what controls the speed of the pump?
 a. Differential pressure between the supply and return header 
 b. Pressure in the supply header 
 c. Pressure in the return header 
 d. Pump speed 

15. Why did the Course recommend maintaining constant flow rate through the boilers associated with hot water
systems?
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 a. Boilers have minimum flow rates they must maintain, or they will trip off on low flow alarm 
 b. During light load conditions, low flow rates may cause a high limit safety alarm to trip 
 c. Boilers have to have constant flow rate to function properly 
 d. To keep the burners on-line during light load conditions 

16. What three reasons are given in the Course to utilize a Primary/Secondary with Tertiary Hybrid pumping strategy
within a building?

 a. To zone chilled water/hot water users from a control or hydronic balancing standpoint 
 b. It is good to add as many pumps to the system as possible 
 c. This strategy simplifies the controls 
 d. If chilled water/hot water users are far from the main loop, if remote equipment has been added to existing loops

or if some equipment is experiencing deficient flow rate 

17. In Vari-Prime piping systems, how is the minimum bypass loop sized?
 a. Based upon full flow rate through both chillers 
 b. Based upon minimum flow rate through the largest chiller 
 c. Based upon minimum flow rate through the smallest chiller 
 d. None of the above 

18. Can reverse flow in the bypass piping loop occur with Vari-Prime systems?
 a. Yes 
 b. No 

19. For a K-12 project utilizing five modular boilers delivering 140F water with a 20F delta T, how many Condensing
Boilers would be recommended to maintain some level of redundancy for the Condensing Boilers?

 a. 0 
 b. 1 
 c. 2 
 d. 3 

20. When is it beneficial to recommend the use of ground-source or water-source geothermal heat pumps?
 a. When the building will experience simultaneous need for heating and cooling most of the year 
 b. When the Client is only interested in lowering project first cost 
 c. In warm climates where the building will require cooling for all zones most of the year 
 d. When it is clear supplemental boilers will be required for several months out of the year 

21. How can implementing a Dedicated Outdoor Air System save project cost?
 a. Outside air quantities can be measured and tracked better 
 b. Better control of zone humidity 
 c. Although equipment and ductwork are being added, terminal unit horsepower may be reduced 
 d. For systems that must utilize heat reclaim, having a central system decreases system complexity and reduces cost 

22. When designing radiant cooling systems, what determines the chilled water set point temperature serving the
radiant cooling equipment?

 a. The number of radiant cooling panels, chilled beams, etc. 
 b. The dewpoint temperature in the space and where the coils are located 
 c. The dry bulb temperature in the space and where the coils are located 
 d. The location of radiant cooling equipment in the space 

23. How can Warehouse spaces heated with radiant heating systems quickly recover when doors are opened and closed
in cold climates.



Course 438 - Page 4 of 4

 a. Because the doors are only described to be open for short periods of time 
 b. Because the set point temperatures are lower, cold ambient air does not seem as cold 
 c. Radiant heating systems can heat outside air very efficiently 
 d. Since the concrete floor, tools, equipment and steel are all heated to design set point temperature 

24. With Underfloor Air Distribution Systems, why is it important to maintain equalized and consistent underfloor
pressure?

 a. Pressure is required to distribute airflow to the occupied spaces 
 b. To maintain consistent leakage through the floor panels 
 c. To promote equalized, consistent distribution of air 
 d. To starve perimeter zones of airflow 

25. What is the most frequently used Chilled Water plant design used in comfort HVAC applications?
 a. Primary/Secondary with Bypass 
 b. Constant Speed without Bypass 
 c. Primary/Secondary with Tertiary 
 d. Variable -Primary (Vari-Prime) with Minimum Flow Bypass 
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