
 

 

                                      Air Volume Control Dampers 

I get asked this question all the time – “are air volume control dampers really needed?”. Yes is the 

answer as shown in the code adopted reference standard ACCA Manual D duct design. Section 8 shows “This 

means that a properly designed duct system will not be self-balancing. Therefore, a balancing damper must be 

installed in each branch duct.  Section 8-2 “Balancing Dampers Are Required”,  Florida mechanical code “ducts 

must be designed in accordance with ACCA Manual D per FMC603.2”. ACCA Manual D further clarifies that the 

air volume control damper is located at the branch to trunk connection allowing most of the air balancing to 

occur in the branch duct while the remaining 10% of air adjustment is accomplished at the air device. Typically 

EVERY duct shown on the hvac drawing is oversized due to the compromise between what manufactured duct 

size is available to install and what duct size is mathematically needed to deliver the correct room air flow.  

Every building with ductwork requires an air flow test and balance as shown in the Florida energy code 

adopted reference standard ACCA Manuals J,D,T,ZR. Page 99 section 10-8 Manual J v2.5 shows the home must 

be air flow tested and balanced per ANSI/ACCA 5 QI-2015 standard.  The duct air balance will achieve 

comfortable  temperature in each room and/or each thermal zone to maximize energy efficiency. 

Modern CAD  duct design tools including ACCA Graphic Manual D uses flexible duct design velocities 

that range from 600 to 700 feet per minute. These design velocities used in the Manual D duct design tool will 

consistently produce the maximum velocity at the branch to trunk connection and size the branch duct based 

on the actual velocity required to produce the cfm value required to neutralize that room’s demand. Ducts 

divide the total equipment capacity (tons of air conditioning) into capacities suitable for each room’s specific 

heat load demands. Notice in the sample home below the wide range of velocities required for each room, the 

air volume control damper located at the branch to trunk connection is used to set the actual duct size needed 

for that room. The example below shows the master bedroom air device requires 641.7 fpm velocity to deliver 

the 126 cfm required to maintain a comfortable room temperature while the master walk in closet requires 

only 68.8 fpm velocity to deliver the 6 cfm required. Duct manufacturers offer a limited selection of flexible 

ducts that will not cover any duct size require by the Manual D duct design or any similar duct design method, 

the example here is that the master walk in closet requires only 6 cfm of air flow – this is  less than a .7” flex 

duct, the smallest duct manufactured is 4” capable of delivering about 10 times the air flow needed. Duct 

installers use a 4” duct equipped with an air volume control damper that is mostly closed to avoid over-spilling 

and over-throwing the air flow for that tiny room that has a very low heat load demand and requires a very 

short air throw of only 6 cfm to avoid overcooling the room. This “2 ½ ton” home example with missing  air 

control dampers overspills a little over “½” ton near the thermostat leaving the master suite warm. 

Missing this critical item means the duct system airflow will naturally follow the path of least resistance 

and overspill air flow nearest to the air handling equipment and thermostat while shorting air flow to the 

more restrictive ducts that usually account for the furthest duct routes. Below shows a duct system missing 

the volume dampers, cool air overspills into the main living area and quickly triggers the thermostat to turn 

the hvac unit off while the distant master bedroom was shorted airflow and remained too warm.  The goal is 

to achieve about equal temperature in each room before the thermostat turns the hvac system off, easily 

accomplished by delivering the correct airflows to each room. 





SIZE AVAILABLE " SIZE REQUIRED " CFM VD OPEN AREA SF VEL FPM SIZE AVAILABLE " SIZE REQUIRED " CFM VD OPEN AREA SF VEL FPM SIZE AVAILABLE " SIZE REQUIRED " CFM VD OPEN AREA SF VEL FPM

4 1.14 5 8% 0.007 700 9 8.01 245 79% 0.350 700 16 14.01 749 77% 1.070 700

4 1.62 10 16% 0.014 700 9 8.09 250 81% 0.357 700 16 14.20 770 79% 1.100 700

4 1.98 15 25% 0.021 700 9 8.17 255 83% 0.364 700 16 14.38 790 81% 1.129 700

4 2.29 20 33% 0.029 700 9 8.25 260 84% 0.371 700 16 14.57 810 83% 1.157 700

4 2.56 25 41% 0.036 700 9 8.33 265 86% 0.379 700 16 14.74 830 85% 1.186 700

4 3.03 35 57% 0.050 700 9 8.41 270 87% 0.386 700 16 14.92 850 87% 1.214 700

4 3.24 40 66% 0.057 700 9 8.49 275 89% 0.393 700 16 15.10 870 89% 1.243 700

4 3.43 45 74% 0.064 700 9 8.56 280 91% 0.400 700 16 15.27 890 91% 1.271 700

4 3.62 50 82% 0.071 700 9 8.64 285 92% 0.407 700 16 15.44 910 93% 1.300 700

4 3.80 55 90% 0.079 700 9 8.72 290 94% 0.414 700 16 15.61 930 95% 1.329 700

4 3.96 60 98% 0.086 700 9 8.79 295 95% 0.421 700 16 15.77 950 97% 1.357 700

����4" FLEX 4.00 61 100% 0.087 700 9 8.86 300 97% 0.429 700 ����16" FLEX 16.00 977 100% 1.396 700

9 8.94 305 99% 0.436 700

����5" FLEX ����9" FLEX 9.00 309 100% 0.441 700

SIZE AVAILABLE " SIZE REQUIRED " CFM VD OPEN AREA SF VEL FPM

18 16.01 978 79% 1.397 700

SIZE AVAILABLE " SIZE REQUIRED " CFM VD OPEN AREA SF VEL FPM SIZE AVAILABLE " SIZE REQUIRED " CFM VD OPEN AREA SF VEL FPM 18 16.22 1005 81% 1.436 700

6 4.03 62 45% 0.089 700 10 9.01 310 81% 0.443 700 18 16.43 1030 83% 1.471 700

6 4.28 70 51% 0.100 700 10 9.16 320 84% 0.457 700 18 16.62 1055 85% 1.507 700

6 4.43 75 55% 0.107 700 10 9.30 330 86% 0.471 700 18 16.82 1080 87% 1.543 700

6 4.58 80 58% 0.114 700 10 9.44 340 89% 0.486 700 18 17.01 1105 89% 1.579 700

6 4.72 85 62% 0.121 700 10 9.57 350 92% 0.500 700 18 17.20 1130 91% 1.614 700

6 4.86 90 66% 0.129 700 10 9.71 360 94% 0.514 700 18 17.39 1155 93% 1.650 700

6 4.99 95 69% 0.136 700 10 9.84 370 97% 0.529 700 18 17.58 1180 95% 1.686 700

6 5.12 100 73% 0.143 700 10 9.98 380 99% 0.543 700 18 17.77 1205 97% 1.721 700

6 5.24 105 77% 0.150 700 ����10" FLEX 10.00 382 100% 0.546 700 18 17.95 1230 99% 1.757 700

6 5.37 110 80% 0.157 700 ����18" FLEX 18.00 1237 100% 1.767 700

6 5.49 115 84% 0.164 700

6 5.61 120 88% 0.171 700

6 5.72 125 91% 0.179 700 SIZE AVAILABLE " SIZE REQUIRED " CFM VD OPEN AREA SF VEL FPM

6 5.84 130 95% 0.186 700 12 10.02 383 70% 0.547 700 SIZE AVAILABLE " SIZE REQUIRED " CFM VD OPEN AREA SF VEL FPM

����6" FLEX 6.00 137 100% 0.196 700 12 10.24 400 73% 0.571 700 20 18.01 1238 81% 1.769 700

12 10.49 420 76% 0.600 700 20 18.20 1265 83% 1.807 700

12 10.74 440 80% 0.629 700 20 18.38 1290 84% 1.843 700

12 10.98 460 84% 0.657 700 20 18.56 1315 86% 1.879 700

SIZE AVAILABLE " SIZE REQUIRED " CFM VD OPEN AREA SF VEL FPM 12 11.21 480 87% 0.686 700 20 18.73 1340 88% 1.914 700

7 6.01 138 74% 0.197 700 12 11.44 500 91% 0.714 700 20 18.91 1365 89% 1.950 700

7 6.06 140 75% 0.200 700 12 11.67 520 95% 0.743 700 20 19.08 1390 91% 1.986 700

7 6.16 145 78% 0.207 700 ����12" FLEX 12.00 550 100% 0.786 700 20 19.25 1415 93% 2.021 700

7 6.27 150 80% 0.214 700 20 19.42 1440 94% 2.057 700

7 6.37 155 83% 0.221 700 20 19.59 1465 96% 2.093 700

7 6.47 160 86% 0.229 700 20 19.76 1490 98% 2.129 700

7 6.57 165 88% 0.236 700 SIZE AVAILABLE " SIZE REQUIRED " CFM VD OPEN AREA SF VEL FPM 20 19.92 1515 99% 2.164 700

7 6.67 170 91% 0.243 700 14 12.01 551 74% 0.787 700 ����20" FLEX 20.00 1527 100% 2.181 700

7 6.77 175 94% 0.250 700 14 12.33 580 78% 0.829 700

7 6.87 180 96% 0.257 700 14 12.54 600 80% 0.857 700

����7" FLEX 7.00 187 100% 0.267 700 14 12.74 620 83% 0.886 700

14 12.95 640 86% 0.914 700

14 13.15 660 88% 0.943 700

14 13.35 680 91% 0.971 700

SIZE AVAILABLE " SIZE REQUIRED " CFM VD OPEN AREA SF VEL FPM 14 13.54 700 94% 1.000 700

8 7.02 188 77% 0.269 700 14 13.73 720 96% 1.029 700

8 7.05 190 78% 0.271 700 14 13.92 740 99% 1.057 700

8 7.15 195 80% 0.279 700 ����14" FLEX 14.00 748 100% 1.069 700

8 7.24 200 82% 0.286 700

8 7.33 205 84% 0.293 700

8 7.42 210 86% 0.300 700

8 7.50 215 88% 0.307 700

8 7.59 220 90% 0.314 700

8 7.68 225 92% 0.321 700

8 7.76 230 94% 0.329 700

8 7.85 235 96% 0.336 700

����8" FLEX 8.00 244 100% 0.349 700
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Manual D duct fitting 

required for airflow 

adjustment
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