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ASHRAE Standard 120 CFD Modelling



Darcy Equation Colebrook Equation



ADI and ASHRAE Duct Size Calculators



Big Whoop



Darcy Equation Colebrook Equation
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Sheet Metal Duct Flexible Duct



TEST 1

5% LESS +  BEST METAL .34” wc TESP, High Fan Speed vs

OPERATING * BEST FLEX .44” wc TESP, High Fan Speed

COST

o SHEET METAL DUCT HOUSE USED 5% LESS HVAC ENERGY
* 75° Inside, 80° Outside




Contracting Business — February 10, 2016



2018 National Comfort Institute
Total External Static Pressure
Study

*500 Homes across USA
*Flex duct and metal duct
* Average TESP was .82" wc



TEST 2

149% LESS +  BEST METAL .34” wc TESP, High Fan Speed vs

OPERATING * BAD FLEX 1.0” wc TESP, High Fan Speed

COST

» SHEET METAL DUCT HOUSE USED 14% LESS HVAC ENERGY
* 75° Inside, 80° Outside




How do you screw up
a good flex duct system ?

* Add more than minimum length required
* Add more turns and restrictions
*Create more sag and linier compression



Test 3 - Added Flex Duct to Produce .82" TESP

Test 3
T&B Flex Diameter Test 1 length Add for Test 3 Notes Total Length
Trunk + 30%
T-1 18" 219" 66" measured total at install 285"
T-2 16" 300" 90" used full 25 ft length 390"
T-3 14" 124" 37" 161"
643" / 53.6 ft 193" / 16 ft 836" / 69.7 ft
Branch + 50%
B-1 8" 173" 87" 260"
B-2 9" 221" 111" 332"
B-3 6" 131" 67" 198"
B-4 8" 121" 61" 182"
B-5 10" 164" 82" 246"
B-6 4" 80" 40" 120"
B-7 8" 192" 96" 288"
B-8 6" 159" 80" 239"
1,241" / 103.4 ft 624" / 52 ft 1,865" / 155.4 ft
157 total feet 68 total feet 225.1 total feet

Adding 68 feet of duct total (43% more)




TEST 3

90/0 LESS * BEST METAL .34” wc TESP, High Fan Speed vs

OPERATING * AVERAGE FLEX .82” wc TESP, High Fan Speed

COST

e SHEET METAL DUCT HOUSE USED 9% LESS HVAC ENERGY
 ANUALIZED




Peak Cooling Power Use During Hot Summer
Period 4:15 pm —5:45 pm

- eeeeeeeeeeeeeeeeeee
Delta flex- metal (kW)

Delta flex- metal (%) 50.5% 4.7% 9.4%

0.134 0.110 0.244



Big Whoop



Does Anyone Care ?

o

2







“Don’t Do Stupid Stuff”



R-6 Duct Wrap Installed Thickness =1 5/8”

Turns Out, This Stuff Really Matters




What’s the worst thing that can happen ?



CALCULATED

17% LESS « BEST METAL .34" wc TESP, High Fan Speed vs

OPERATING - AVERAGE FLEX .82" wc TESP, High Fan Speed

COST

* SHEET METAL DUCT HOUSE MAY HAVE USED 17% LESS
HVAC ENERGY IF THE DUCTS WERE INSULATED WITH R-6
INSTEAD OF R2.5 (RESULT OF OVER-COMPRESSED WRAP)










Questions ?

Thank you
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