
 

HVAC Engineer Aptitude Exam 
 
 
1. How many BTU’s are in one ton of air conditioning? 
 

a.      500 
b. 12,000 
c. 15,000 
d.   3,412 

 
 

2. What is the cfm required for a 20 ∆T and a sensible load of 60,000 btu/hr? 
 

a. 1,250 
b.    500 
c. 2,730 
d. 5,460 

 

Psychometric Chart attached for questions 3, 4, and 5. 
 

3. What is the dew point for a dry bulb temperature of 89°F and a wet bulb temperature of 67°F? 
 

a. 55° 

b. 62° 

c. 50° 

d. 58° 
 
 

4. What is the relative humidity of air at 72°F db and 60°F wb? 
 

a. 40% 
b. 30% 
c. 50% 
d. 25% 

 
 
5. What is the sensible heat ratio (SHR) for a total heat load of 7.5 ton and a latent heat load of 1 

ton? 
 

a. 0.87 
b. 0.13 
c. 1.15 
d. 0.50 

 
 
6. What is a typical velocity across a cooling coil? 
 

a.    750 FPM 
b.    300 FPM 
c.    500 FPM 
d. 1,000 FPM 
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A higher airflow increases pressure drop- using more
energy, using up filters more, and there is the risk of
water carryover off the coil. A lower airflow and you don't
achieve the proper cooling and dehumidification.

cfm = room sensible load / (1.08 x ΔT)



 

7. What is a typical velocity across an exterior intake air louver? 
 

a.    500 FPM 
b. 2,000 FPM 
c. 1,000 FPM 
d.      50 FPM 

 
 
8. What is a typical btu per square foot of heating load for an office building? 
 

a.   15 
b. 200 
c.   50 
d.     1 

 
 
9. Packaged air conditioning units have nominal flow rates (cfm) per ton of: 
 

a.      50 cfm/ton 
b.    400 cfm/ton 
c. 1,000 cfm/ton 
d.    250 cfm/ton 

 
 
10. Supply air duct sized using the equal friction method uses which pressure drop factor? 
 

a. 1.05”/100’ 
b.   0.1”/100’ 
c.   0.2”/100” 
d. 1.00”/100’ 

 
 
11. A typical design noise level for an office space would be: 
 

a. NC-5 
b. NC-50 
c. NC-30 
d. NC-0 

 
 
12. Water piping for HVAC use is sized using which pressure drop factor? 
 

a.   1 ft hd/100’ 
b. 10 ft hd/100’ 
c. 20 ft hd/100’ 
d.   4 ft hd/100’ 

 
 
13. What do HVAC Title 24 calculations show compliance for? 
 

a. Energy Usage 
b. Seismic Restraint 
c. Water Meter Data 
d. Vibration Isolation 

 

Higher airflow and you
can have water intrusion

+/-5%

NC-30 to NC-40. Noise Criteria (NC) curves are
primarily used to rate indoor noise levels. The
lower the NC value the quieter the room and the
more expensive the room will be.

The manufacturer Carrier
recommends a friction factor for
chilled water pipe not more than 10'
of water loss per 100' of equivalent
pipe length.



 

 

14. What would the flow of chilled water be for a coil that had a ∆T of 12º and a load of 36,000 BTU? 
 

a.   1 gpm 
b. 10 gpm 
c.   6 gpm 
d. 18 gpm 

 
 

15. What would the btu output of a hot water coil if the flow were 10 gpm with a ∆T of 30º? 
 

a. 150,000 
b. 100,000 
c.     5,000 
d. 500,000 

 
 
16. Match the symbol with the device name: 
 

 a. Control Valve 

 b. Ball Valve 

 c. Strainer 

 d. Gate Valve 

 e. Check Valve 
 
 
17. What do these abbreviations stand for? 
 

a. PRV   

b. CWS   

c. HHW   

d. VAV   

e. SAG   

f. CHW   

g. RPBP   
 
 
18. Refer to the attached fan curve for the Model SWB-20 fan.  What is the preferred selection point 
 for the most future flexibility? 
 

  
 
 
19. Refer to the attached pump curve for the 4BC pump.  If the flow was increased to 840 gpm, (from 

pt. 1 to pt. 2) with no change in RPM, what would the 
 resultant discharge head be? 
 

a. 60 
b. 52 

 

Refer to the attached fan model comparison curves for the same duty.  Which fan would you consider to
be the best model for the most future flexibility?

Q = (8.33 lb x gpm x 60) x 1.0 x ΔT

Q = 500 x gpm x ΔT

pressure reducing valve

cold water supply

heating hot water

variable air volume

reduced pressure backflow prevention

chilled water
supply air grill

feet

E



 

c. 30 
d. 65 

20. What information is required for HVAC load calculations for glazing? 
 

a. U Value 
b. R Value 
c. Transmisivity 
d. Shading Coefficient (SC) 
e. A & D 

 
 
21. What does the transfer function method pertain to? 
 

a. Duct Sizing 
b. Pipe Sizing 
c. Building Load Analysis 
d. Title 24 

 
 
22. At what slope should steam supply piping be run? 
 

a. 1/16” per foot 
b. ½” per foot 
c. no slope 
d. ¼” per foot 

 
 
23. What pipe is appropriate for steam condensate piping? 
 

a. Type M Copper 
b. Schedule 10 Steel 
c. Schedule 80 Steel 
d. 316 Stainless 

 
 
24. What material ductwork is appropriate for fume hood exhaust? 
 

a. Aluminum 
b. Ductboard 
c. Stainless 
d. Copper 

 
 
25. What do the following acronyms stand for? 
 

a. DDC   

b. BMS   

c. Di   

d. Ao   

e. PLC   

f. ASC   

g. LAN   

1/4" per 10 ft

For corrosion & chemical resistance

direct digital control

building management system
digital input

programmable logic controller

analog output

The slope should be not < 1:40.
1/2" per foot is 1:24, so this works.

application specific controller
local area network



 

 
 
26. What type of signal is required for the following devices:  Choose from : Ai, Ao,  Di, Do 
 

Temp. Sensor  _______ 

Smoke Detector  _______ 

Control Valve  _______ 

Cooling Stage I  _______ 

 
 

27. What is the best level of control referred to as? 
 

a. P 
b. PID 
c. PD 
d. Digital 
e. Pneumatic 

 
 
28. How many btu’s are in a boiler horsepower? 
 

a.   33,500 
b.     3,412 
c.        550 
d. 150,000 

 
 

29. What does the equation 4.5 x cfm x ∆h result in? 
 

a. Sensible Load 
b. Latent Load 
c. Total Load 
d. Entropy 
e. Enthalpy 

 
 
30. Using UPC Table 12-5 (attached) for medium pressure natural gas attached, how long can a 2” 

pipe delivering a load of 5,000 cfh run? 
 

a.    600 feet 
b.    700 feet 
c.    650 feet 
d. 1,500 feet 

 
 
31. Using UPC Table 6-4 (attached) for water over 60 psi, how many fixture units can a 1 ½” meter 

on a 2” supply system deliver at a distance of 600 feet? 
 

a. 187 
b.   51 
c.   26 
d.   64 

 

800

A programmable controller will have this type of signal to connect with the following devices. 
Choose from Ai, Ao, Di, Do

1215.2(5)

610.4

Ai
Di

Do

Di

1 boiler horsepower = 33,471.40 btu/h



 

 
 
 
32. What happens when a pump does not have enough NPSH? 
 

a. Over Pumping 
b. Laminar Flow 
c. Cavitation 
d. Not Pumping So Hard 

 
 
33. What do SMACNA standards govern? 
 

a. Piping 
b. Sheet Metal 
c. Seismic Restraint 
d. Plumbing 
e. B & C 

 
 
34. Name a manufacturer for the following equipment: 
 

a. Rooftop Package AC Unit   

b. Air Handler   

c. Water Closet   

d. Roof Drains   

e. VAV Box   

f. Air Diffuser   

g. DDC Control System   

 
35. What is the AutoCAD command for drawing text? 
 

  
 
 
36. What are OSNAPS for in AutoCAD? 
 
   
 
 
 
37. What are x references for in AutoCAD? 
 
   
 
 
 
38. What two components do you typically find in closed hydronic systems (CHW, HHW) that you do 

not find in an open system (CDW)? 
 
   
 

DT for single-line text
MT for multiline text

A drawing tool that allows you to snap to a
specified object location; i.e. center, tangent,
midpoint, etc. by toggling on different snap options.

An external reference, like a .dwg or .png, that you
attach/insert into a .dwg.

Goodman, AAON, York, Trane, Carrier, McQuayPackaged

Kohler, American Standard, Rohl,

An open system doesn't have a PRV and air vent.

Goodman, AAON, York, Trane, Carrier, McQuay
www.thomasnet.com/articles/top-supplie
rs/toilet-manufacturers-and-companies

JR Smith, Zurn
Price, Titus
Price, Titus

Johnson Controls, Trane, Honeywell, Phoenix, Siemens

www.mpofcinci.com/blog/top-co
mmercial-hvac-manufacturers/#
:~:text=Top%2025%20Commer
cial%20HVAC%20Manufacturer
s.%201%201.%20AAON,Stand
ard%20Heating%20and%20Air
%20Conditioning.%20%40AS_
HVAC.%20More%20items www.roofdrains.com

www.thomasnet.com/products/air-diffusers-23181407-1.html

www.highperformancehvac.co
m/direct-digital-controls-ddc/#:~
:text=Some%20DDC%20Contr
ol%20manufacturers%20includ
e%20Siemens%2C%20Honey
well%2C%20Automated,buildin
gs%20saving%20energy%20by
%20making%20everything%20
energy%20efficient.



 

   
 
39. What is the maximum relative humidity you should have in a duct system to avoid condensation? 
 

a. 50% 
b. 70% 
c. 85% 
d. 95% 

 
 
40. What is the typical depth of a thermal zone (from the perimeter wall) in an open area? 
 

a.   5 feet 
b. 12 feet 
c. 18 feet 
d. 24 feet 

Point #1

Point #2

Pump curve for Question #19

The ideal indoor humidity levels vary around 40% and 60%.
Maintaining this perfect humidity level is important for preventing
ductwork sweating and for your health and comfort.

15 feet
Most of the effect of solar radiation in summer and winter is
within a 15 feet perimeter zone. 12 feet was used by some
designers in the past before the 15 feet rule was introduced.
This thermal perimeter zone includes solar and internal loads
and is also affected by day-lighting.


