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HVAC Layout and Design: 

Course 3 of 4, Zoning, Layout & DX System Control

1. Which statement best describes an HVAC zone?
 a. A distinctive space, or group of spaces, that have different design conditions 
 b. A group of offices with different internal and external load profiles 
 c. A space, or group of spaces, that have similar design conditions with a single thermostat 
 d. A specific area in any building where Occupants go to think and cool off 

2. Why do the corner offices in Figure 1 each have their own zone?
 a. It is driven by internal loads such as number of occupants, lighting, etc. 
 b. Each corner office experiences unique load profiles throughout the day 
 c. The managers sit in corner offices and should have their own control 
 d. The load profile is similar to south, east, west and north facing zones 

3. Which answer only includes examples of special use spaces?
 a. Conference/Meeting Rooms, Break Rooms, Lobby, Reception 
 b. South facing Offices, Internal Core area, Break-out Conference Room, Lobby, Reception 
 c. North facing Offices, Conference/Meeting Rooms, Break Rooms, Janitor Closet 
 d. Internal Core area, Storage Room, Electrical Room, Restrooms 

4. It would make perfect financial sense to apply VAV air terminals with hot water reheat to a 3,000s.f. office building
when I intend to sell the building in three years.

 a. True 
 b. False 

5. What is the average zone size for a large scale Commercial office building utilizing VAV air terminal units?
 a. ~250s.f./VAV box 
 b. ~500s.f./VAV box 
 c. ~1,000s.f./VAV box 
 d. ~2,000s.f./VAV box 

6. What are some good reasons why Healthcare projects typically have more zoning requirements in patient areas?
 a. To avoid occupant/patient complaints and increase airflow 
 b. To maintain pressurization and avoid occupant/patient complaints 
 c. To increase airflow and maintain ACH requirements 
 d. To maintain pressurization and ACH requirements 

7. What is typical CFM that can be transferred under a door with standard undercut in Healthcare design?
 a. ~50-75CFM 
 b. ~100-150CFM 
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 c. ~200-250CFM 
 d. ~300-350CFM 

8. For large-scale Healthcare projects, the MEPFP costs can make up what percentage of total project cost?
 a. 15% 
 b. 25% 
 c. 40% 
 d. 50% 

9. For a Pharmaceutical facility, why would we design for separate HVAC zones for two, relatively small, Grade C
spaces that are adjacent to each other?

 a. Each space may have different temperature, humidity and/or pressure requirements 
 b. To provide for product segregation in case of product release 
 c. To avoid product contamination between two processes 
 d. All of the above 

10. When describing Airlocks in the Pharmaceutical market sector, which airlock design is simplest and best to
maintain an Aseptic environment in the Process area provided there is no product containment requirement within the
Process space?

 a. Cascade Airlock 
 b. Bubble Airlock 
 c. Sink/Bubble Airlock 
 d. Bubble/Sink Airlock 

11. How much minimum glass area would be required to consider the use of slot diffusers?
 a. >10% 
 b. >20% 
 c. >30% 
 d. >40% 

12. For ceiling applications, at what Air Device air velocity is the jet throw independent of room temperature?
 a. ~50fpm 
 b. ~100fpm 
 c. ~150fpm 
 d. ~200fpm 

13. Which style air diffusers are commonly used with VAV applications?
 a. Perforated diffusers 
 b. Plaque Style diffusers 
 c. Slot diffusers 
 d. Both b. and c. 

14. HEPA filters for Pharmaceutical design applications are typically selected at what velocity?
 a. ~35fpm 
 b. ~50fpm 
 c. ~70fpm 
 d. ~85fpm 

15. What SMACNA ductwork seal class is typical of low pressure ductwork manufactured at 2" W.G. pressure used in
Light Commercial and Commercial buildings?
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 a. D 
 b. C 
 c. B 
 d. A 

16. What duct sizing methodology is by far the most common design/sizing technique used in the HVAC industry?
 a. Equal friction  
 b. Static regain 
 c. Extended plenum 
 d. Velocity based 

17. Why should the HVAC design engineer spend time getting the ductwork symbols to match industry standards?
 a. To make the Sheet Metal drawings look nice 
 b. To properly communicate the HVAC design to the installing contractor 
 c. It is fun to aggravate the BIM manager 
 d. To drive project design costs up 

18. Laying out and locating the ductwork above the ceiling has more importance than laying out the sloped, plumbing
waste piping.

 a. True 
 b. False 

19. With regards to Fan Law, what is the relationship between brake-horsepower (BHp) and fan wheel RPM?
 a. If RPM is decreased by 10%, the BHp will also be decreased by ~10% (1 to 1 ratio) 
 b. If RPM is decreased by 10%, the BHp will be decreased by ~20% (square of RPM change) 
 c. If RPM is decreased by 10%, the BHp will be decreased by ~30% (cube of RPM change) 
 d. There is no relationship between BHp and RPM 

20. What statement best describes a reverse-return piping loop design?
 a. The first piece of equipment served is the first piece of equipment returned 
 b. The first piece of equipment served is the last piece of equipment returned 
 c. The first piece of equipment served never gets returned 
 d. The system is very difficult to balance 

21. What is the typical dead-band temperature between heating and cooling temperature set points described in this
Course?

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

22. What is the primary difference between a thermostat and thermostatic sensor?
 a. A thermostat can be electro-mechanical or digital 
 b. Both thermostats and thermostatic sensors can include space temperature displays 
 c. Electro-mechanical or digital thermostats can be provided with local time-clocks 
 d. A thermostat makes the heating/cooling decision, and the sensor does not 

23. Supply Air Temperature (SAT) reset is a Code requirement for DX RTU's serving multiple VAV boxes with reheat.
 a. True 
 b. False 

24. What is the best definition of a Graphical User Interface (GUI)?
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 a. A graphics package that shows the HVAC system 
 b. A way the User can add HVAC equipment to the building 
 c. A graphical way of seeing the equipment in the building 
 d. A graphical way of interacting with the HVAC system controls that can be accessed via computer or mobile

device 

25. What are two common communication protocols used with HVAC system controls?
 a. LonTalk and BacNet 
 b. Ethernet/IP and SCADA 
 c. SCADA and BacNet 
 d. ModBus RTU and Ethernet/IP 
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