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Art restoration: More art, less science 
HVAC design: More science, less art 



Agenda 
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• Basics of Manual J, S, & D – the Cliff Notes version. 
• Top 10 most common HVAC problems: 

• Greg Cobb – President of iEngineer and Sonoran Air Consulting 
• Ted Konechne – Vice President Tempo Mechanical 

• How Raters play a critical role in successful HVAC design. 
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Basics of 
Manual J, S, & D 



Basics of Manual J, S, & D 
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• The three steps of Steps of HVAC design 
– Step 1: Calculate heating & cooling loads 
– Step 2: Select equipment 
– Step 3: Design ductwork 

Step 1 Step 2 Step 3  
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Step 1: Calculate heating & cooling loads 
 

Step 1 



Step 1:  
Calculate heating & cooling loads 
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• Structural Load: The weight that must be supported by a 
foundation at any particular time.  

TOTAL LOAD (LBS) 



Step 1:  
Calculate heating & cooling loads 
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• Structural load measured in pounds of weight..  
   ..Cooling load measured in btu’s of energy.  
• 1 btu has about the same energy as 1 match.  
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Step 1:  
Calculate heating & cooling loads 

• Think of heating & cooling equipment as just “BTU machines”. 

You, sir, look uncomfortable 
– can I interest you in a  
 BTU machine? Furnace? 



Step 1:  
Calculate heating & cooling loads 
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Step 1. Gather inputs 

Step 2. Calculate rating 

Step 3. Verify inputs 

Load Calculation Process 

Step 1. Gather inputs 

Step 2. Calculate load 

Step 3. Verify inputs? 

HVAC Designer       HERS Rater 
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Step 2: Select Equipment 
 

Step 1 Step 2 



Step 2: 
Select Equipment 
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Super-Simple Equipment Selection Goal 

Capacity 
(in BTU’s per hour) 

Load 
(in BTU’s per hour) 

Step 2 Step 1 



OFF 

• Heating and cooling equipment generally has just two modes – 
on & off. 

• It is NOT the same as selecting a cooling setting for your car: 

LO 

HI 

MED 

Step 2: 
Select Equipment 



Step 2: 
Select Equipment 
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• “Nominal capacity” means “in name only”. 
• Nominal capacity is not relevant to the ENERGY STAR program 

or to code compliance. 
 

1.5 tons 3 tons 5 tons 
18 kBTU/hr 36 kBTU/hr 60 kBTU/hr 

Nominal 
Capacity 
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Step 2: 
Select Equipment 

• Design capacity depends on design conditions. 
• Does this equipment meet the calculated load of 33 kBTU/h at 

each of these locations? 

36 kBTU/h 36 kBTU/h 36 kBTU/h 
Georgia 

95 F 
Arizona 

105 F 
New York 

85 F 

33.2 kBTU/h 31.4 kBTU/h 34.8 kBTU/h 
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Step 3: Design Ductwork 
 

Step 1 Step 2 Step 3  



• Driver must meet a ‘budget’ in dollars ($). 
 
 
 
 
 
 
 
 
 

$10 

Step 3: 
Design Ductwork 
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$15 

$15 

$10 
Total: $50 



Step 3: 
Design Ductwork 
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• Designer must meet a ‘budget’ in static pressure (IWC). 
 
 
 
 
 
 
 

0.10 
IWC 

0.15 
IWC 

0.15 
IWC 

0.10 
IWC 

Total: 0.5 IWC 

Duct 
Runs 

Duct 
Turns 
and 

Kinks 

Grilles 

Filter  



Step 3: 
Design Ductwork 
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Summary 
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• The three steps of Steps of HVAC design 
– Step 1: Calculate heating & cooling loads 
– Step 2: Select equipment 
– Step 3: Design ductwork 

•  We also have extended recorded versions of our J/S/D 
webinars 

Step 1 Step 2 Step 3  



• Live Demo! 
 
 
 
 
 
 
 

Step 3: 
Design Ductwork 

21 



22 

Top 10 HVAC Problems 



Top 10 HVAC Problems  

1. Rule of thumb of 400 sq. ft. per ton, isn’t that 
good enough? 
 

2. Manual J design temperatures – it gets 
hotter (or colder) than that here. I need to 
adjust my design temperature to have it 
work. 



Top 10 HVAC Problems  

3. I don’t need to calculate the exact capacity 
for a piece of equipment. Can’t I just back off 
of the AHRI value by 30%? 
 

4. I don’t need a duct design, I can figure it out 
in the field, right? 



Top 10 HVAC Problems  

5. I started using Manual J and I had comfort 
problems.  It clearly doesn’t work.  I should 
go back to my tried and true rule of thumb, 
correct? 
 

6. Lot specific design is too complex and 
doesn’t provide any benefits.  Isn’t a basic 
worst case design good enough? 



Top 10 HVAC Problems  

7. Expired AHRI equals bad equipment selection 
 

8. Manual J Design values not matching the 
energy star checklist (we design to 75@100 
because the ASHRAE tables are too low)  
 



Top 10 HVAC Problems  

9. Fresh air compliance methods how are they 
designed and how do they work?  
 

10.Static Pressure in system design is one inch 
of static really the number?   
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Raters’ Role in HVAC Design 



HVAC-related Rater tasks 
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1. Check key load calculation inputs. 
2. Check HVAC system size relative to load calculation. 
3. Assess duct installation, insulation, leakage, & pressure 

balancing. 
 
 



What we’re doing to help 
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1. Working on standard design reports 
2. Clarifying our policy like design temp guidance 
3. Providing free webinars - let us know if you want the record 

version of our J/S/D webinars. 
4. Producing new training videos that will help you understand 

the concept of static pressure and how to determine airflow 
using it 

 
 



What you can do 
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1. Continue to learn:  
– Come see our presentation on Rev 08,  
– Take J/S/D classes to better understand what the design process 

2. Help educate builders and contractors about the importance 
of proper HVAC design and how you help deliver that with ES. 

3. Get the key efficiency parameters from your projected rating 
into the hands of the designer. 

 
 



ENERGY STAR Certified Homes  

Web: 
Main:  www.energystar.gov/newhomespartners  
Technical:  www.energystar.gov/newhomesguidelines 
Training:  www.energystar.gov/newhomestraining 
HVAC:  www.energystar.gov/newhomesHVAC 

 
Email: 
energystarhomes@energystar.gov  

 
Social Media: 
 
 
 
 
 
 
 
 

@energystarhomes 
 
 
 
facebook.com/energystar 
 
 
 
 
 
 
 

Contacts: 
Dean Gamble 
US EPA 
Technical Manager 
ENERGY STAR Certified Homes 
gamble.dean@epa.gov 

 
Charlie Haack 
ICF International 
Technical Support 
ENERGY STAR Certified Homes 
Charlie.haack@icfi.com 
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