
 

What to Look for Series 

Commercial HVAC  

Sizing Calculations 

Are calculations required? 

What are the critical design parameters? 

Does the number of people matter? 



 

Requirements 

Mechanical Load Calculations 

C103.2 Information on construction documents 

• Construction documents shall be drawn to scale on suitable 

material.  

• Electronic media documents are permitted to be submitted where 

approved by the code official.  

• Construction documents shall be of sufficient clarity to indicate the 

location, nature and extent of the work proposed, and show in 

sufficient detail pertinent data and features of the building, systems 

and equipment as herein governed.  

• Details shall include, but are not limited to, the following as 

applicable: 

 5. Mechanical system design criteria 

C403.1.1 Calculation of heating and cooling loads 

• Design loads associated with heating, ventilating and air 

conditioning of the building shall be determined in accordance with 

ANSI/ASHRAE/ACCA Standard 183 or by an approved equivalent 

computational procedure using the design parameters specified in 

Chapter 3. 

• Heating and cooling loads shall be adjusted to account for load 

reductions that are achieved where energy recovery systems are 

utilized in the HVAC system in accordance with the ASHRAE 

HVAC Systems and Equipment Handbook by an approved 

equivalent computational procedure. 



 

Review 

Many of us reviewing commercial HVAC calculations 

are not mechanical engineers. Without a deep dive we 

can verify several important design parameters.  

 

• Summer outside design Dry Bulb and Wet Bulb 

Temperatures 

• Winter outside design dry bulb Temperatures 

• Winter and Summer inside design dry Bulb Temperatures  

• Thermal Envelope Values used in the design 

 

Two of the common Design software programs we see 

are: 

• Trane Trace  (Trace 700 is being phased out to Trace 3D 

Plus) 

• Carrier HAP 

Both of these programs are ANSI/ASHRAE/ACCA 

Standard 183 compliant.   

 



 

 Plan Review 

Trane Trace  

Air 

Handling 

Unit 

First Floor  

Will include the area 

loads and design for 

the entire first floor 

System Checksums is a sum-

mary of the of the loads and 

design parameters 

COOLING COIL PEAK 

 Peaked at Time:  Mo/Hr: 7 / 17  Means the highest load was in  

 July  at 5:00 pm 

 Outside Air: OADB/WB/HR  88 / 59 / 45 

  OADB 88: Outside air Dry Bulb is 88°.  

   This should be your adopted summer outside design  

  WB 59: Outside air Wet Bulb 

   This is typically around 59 degrees for Colorado 

  HR 45: Design Relative Humidity 

CLG SPACE PEAK: Just showing the room with the largest cooling load 

HEATING COIL PEAK 

OADB 1: Outside air Dry Bulb is 1°.  

   This should be your adopted winter outside design  



 

 Plan Review 

Trane Trace  

 
 

If design parameters are 

correct the loads will be 

correct. Need to look for 

loads that are missing or 

not detailed.  

This miscellaneous load 

seems very high. A 

comment asking the 

designer what is included 

in this load would be a 

good one.  

Seems odd that an above 

grade story has no 

infiltration loads. A 

comments asking the 

designer why would be a 

good one  



 

 Plan Review 

Trane Trace  

 As you can see the number 

of people can have a large 

effect on the cooling load. 

The number of people used 

in the calculation can found 

in the ENGINEERING CKS 

Box.  

A quick calculation shows 

about 521 Btu’s per person.  

452,436/867=521 

Typically we see about 250 

Btu’s per person.  

Need to verify that the 

number of people 

(occupant load) is correct. 

A good comment would be 

to ask why 521 Btu’s per 

person was used.  



 

 Plan Review 

Trane Trace  

The other item that is a 

little odd is the ft²/ton at 

290 s.f.  

The square feet per ton 

of air conditioning is 

generally around 500—

1000 s.f. per ton. The use 

of the space will also 

plays a part. An active 

space (like a gymnasium) 

will be on the lower side 

and office spaces (low 

activity) will be on the 

higher side.  

A good comment would 

be to simply say that the 

s.f per ton at 290 seems 

low for this occupancy. 

Please review and 

comment.  



 

 Plan Review 

Trane Trace  

 

The ENTERED VALUES ROOM BY ROOM report gives you the 

thermal envelope vales used in the calculation.  

The bottom part of the report provides a description and U-factor 

values. Compare the assemblies shown in the calculation with 

those shown in the construction plans.  



 

 Plan Review 

Carrier HAP 

The formatting for the Carrier HAP reports is different but provides 

the information needed for review. The above is just one of several 

reports that can be requested.  



 

 Plan Review 

HVAC Calculations 

Take aways: 

• Require calculations for review 

• Verify design temperatures 

• Verify Thermal envelope values 

• Now that the heat gains (air conditioning load) and heat losses 

(heating loads) have been verified, we can determine if the 

proposed heating and cooling appliances are properly sized. Not 

oversized 

 

Do not hesitate to ask questions/make comments. Many of us are 

not mechanical engineers, but we can certainly verify the design 

parameters and make comments when  loads seem out of the 

norm. Or the appliances are oversized.  


