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Doug Garrett,Doug Garrett, CEMCEM
Building Performance & Comfort, Inc.Building Performance & Comfort, Inc.

•• Administered Intl. Energy Code for 8 years Administered Intl. Energy Code for 8 years 
•• Association of Energy Engineers, Certified Association of Energy Engineers, Certified 

Energy Manager (CEM) Energy Manager (CEM) 
•• Green Building Program staff for five yearsGreen Building Program staff for five years
•• Air Conditioning Contractors of America Air Conditioning Contractors of America 

(ACCA) Certified Instructor for A/C & Furnace (ACCA) Certified Instructor for A/C & Furnace 
sizing, Duct Design and Equipment Selectionsizing, Duct Design and Equipment Selection

•• Indoor Air Quality CertificationsIndoor Air Quality Certifications
•• Former Builder and Remodeler Former Builder and Remodeler 
•• Home Performance Consulting and TrainingHome Performance Consulting and Training

•• www.bldgperformance.comwww.bldgperformance.com



Keys to Successful HVAC Keys to Successful HVAC 
InstallationsInstallations

•• HVAC Sized CorrectlyHVAC Sized Correctly
•• DehumidificationDehumidification
•• Properly Sized Ducts Properly Sized Ducts 
•• Air Tight Ducts Air Tight Ducts 
•• Pressure Balanced RoomsPressure Balanced Rooms



Biggest Contributors to Biggest Contributors to 
Cooling LoadsCooling Loads

Wall/Roof
17%

Glazing
46%

Infiltration
8%

Internal
7%

Ducts
22%

•• New home in San Antonio with aluminum New home in San Antonio with aluminum 
windows and dual pane clear glass.windows and dual pane clear glass.

Manual J Calculation

Note: Ducts + 
Windows = 
68% of Total 
Load!





Impact of Low E Windows on Impact of Low E Windows on 
HVAC Cooling LoadsHVAC Cooling Loads

•• The U. S. Department of Energy has The U. S. Department of Energy has 
calculated that installing Low E calculated that installing Low E 
windows instead of double pane windows instead of double pane 
clear windows reduces what was a clear windows reduces what was a 
5.0 Ton5.0 Ton load down to a load down to a 3.5 Ton3.5 Ton load!load!

•• They will always be there.They will always be there.



Low E 
Window 
Energy 
Savings 
%

39% 
Savings



Sizing of 
Residential 
Return Air 
Grilles



Return Air Grilles Sizing:Return Air Grilles Sizing:

•• 2,000 CFM Divided by 200 CFM per 2,000 CFM Divided by 200 CFM per 
gross SF of area =  10 SF of face gross SF of area =  10 SF of face 
area!area!

•• 2,000 CFM Divided by 300 CFM per 2,000 CFM Divided by 300 CFM per 
gross SF of area =  6.6 SF of face gross SF of area =  6.6 SF of face 
area!area!



Return Air Grille Effects:Return Air Grille Effects:



IAQ IAQ –– The Building Performance The Building Performance 
Approach for Texas HomesApproach for Texas Homes

•• HVAC Role:HVAC Role:
•• Design to ACCA Manual DDesign to ACCA Manual D
•• Return Grilles Return Grilles –– 200/300 CFM/SF 200/300 CFM/SF 

grille areagrille area
•• NonNon--Filter Grilles = 3.3 SF/1,000 CFMFilter Grilles = 3.3 SF/1,000 CFM
-- Filter Grilles = 5.0 SF/1,000 CFMFilter Grilles = 5.0 SF/1,000 CFM

•• Supply Ducts Equivalent Length = Supply Ducts Equivalent Length = 
LongLong--0.060.06”” or less, Med.or less, Med.--0.080.08””, Short, Short--
0.100.10”” W.C. W.C. 



Air Tight DuctsAir Tight Ducts
•• Amount of Duct Leakage Amount of Duct Leakage 
•• Impacts of Duct Leakage on Impacts of Duct Leakage on 

EER and CapacityEER and Capacity
•• Impacts of Duct Leakage on Impacts of Duct Leakage on 

Moisture and IAQMoisture and IAQ
•• Safety Concerns Related to Safety Concerns Related to 

Duct LeakageDuct Leakage



How Much Do Ducts Leak?How Much Do Ducts Leak?

•• Studies by Texas utilities, cities and Studies by Texas utilities, cities and 
universities found leakage averaging universities found leakage averaging 
30% of rated airflow!30% of rated airflow!

•• U.S. Dept. of Energy research found U.S. Dept. of Energy research found 
the same leakage across the nation.the same leakage across the nation.

•• This costs us all a fortune, as in This costs us all a fortune, as in 
Billions of dollars each year!Billions of dollars each year!



What Are the Impacts of Duct What Are the Impacts of Duct 
Leakage?Leakage?

•• Forces contractor to increase Forces contractor to increase 
tonnage to compensate for unknown tonnage to compensate for unknown 
loss of capacity.loss of capacity.

•• Slashes efficiency of equipment!Slashes efficiency of equipment!
•• Costs builders, home owners billions.Costs builders, home owners billions.
•• Increases peak demand for Increases peak demand for 

electricity.electricity.
•• Worst impacts when conditions are Worst impacts when conditions are 

worst!worst!







Latent And Sensible Loads for Latent And Sensible Loads for 
Hot Ventilation AirHot Ventilation Air

•• OutsideOutside= = 9595 @ 45%R.H.(76WB/70dp) 110 @ 45%R.H.(76WB/70dp) 110 
grains per Cubic Foot.grains per Cubic Foot.

•• InsideInside==7575 @ 50%RH (63WB/54dp)64grs.@ 50%RH (63WB/54dp)64grs.
•• Qs=1.1 x TD x 50 CFMQs=1.1 x TD x 50 CFM
•• QlQl=0.68 x =0.68 x GrsGrs. D x 50 CFM. D x 50 CFM
•• Qs= Qs= 935935 BTUBTU’’s Sensible Loads Sensible Load
•• QlQl= = 1,5641,564 BTUBTU’’s Latent Load!s Latent Load!
•• 60%Latent / 40%Sensible60%Latent / 40%Sensible



Latent And Sensible Loads for Latent And Sensible Loads for 
Night/Morning Ventilation AirNight/Morning Ventilation Air

•• OutsideOutside = = 8585 @ 60%RH (74WB/70dp) @ 60%RH (74WB/70dp) 
110Gr.110Gr.

•• Inside Inside ==7575 @ 50%RH (63WB/54dp) @ 50%RH (63WB/54dp) 
64g64g

•• 50 CFM50 CFM
•• Qs= Qs= 550550 BTUBTU’’s Sensible Loads Sensible Load
•• QlQl= = 1,5641,564 BTUBTU’’s Latent Load!s Latent Load!
•• 75%Latent / 25%Sensible!!75%Latent / 25%Sensible!!



HVAC PerformanceHVAC Performance

•• Measuring Static Pressure:Measuring Static Pressure:
•• HVAC Equipment is designed for a HVAC Equipment is designed for a 

maximum of 0.50maximum of 0.50”” static pressure.static pressure.
•• Most HVAC systems work against 0.80Most HVAC systems work against 0.80””

of static pressure.of static pressure.
•• Why?  The Return and Supply ducts and Why?  The Return and Supply ducts and 

plenums are too small and starve the plenums are too small and starve the 
system on one end and give it asthma system on one end and give it asthma 
at the other!at the other!



Measuring Static PressureMeasuring Static Pressure



HVAC PerformanceHVAC Performance

•• High static pressure can tell you that High static pressure can tell you that 
the coil is dirty.the coil is dirty.

•• It can tell you that the ducts (Return It can tell you that the ducts (Return 
or Supply) are undersized.or Supply) are undersized.

•• It can explain why there is poor It can explain why there is poor 
comfort due to insufficient airflow.comfort due to insufficient airflow.



HVAC PerformanceHVAC Performance

•• Things to Measure:Things to Measure:
•• Airflow at all supply and return Airflow at all supply and return 

grilles =/grilles =/--10% ACCA Manual J10% ACCA Manual J
•• Static Pressure should be less Static Pressure should be less 

than 0.50than 0.50””..
•• Temperature Drop across the coil Temperature Drop across the coil 

should be between 17 and 20 should be between 17 and 20 
degrees. (if you can measure RH degrees. (if you can measure RH 
too and calc capacity, great)too and calc capacity, great)



HVAC PerformanceHVAC Performance

•• Things to Measure:Things to Measure:
•• Pressure in closed rooms with A/C Pressure in closed rooms with A/C 

on should be less than 3 Pascals.on should be less than 3 Pascals.
•• Return grille sizing should meet Return grille sizing should meet 

ACCA guidelines.ACCA guidelines.
•• Duct Leakage should be less than Duct Leakage should be less than 

10% and tighter is better!10% and tighter is better!
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