@’)AI RPAK Euro Series Air Handling Units

Selection Procedures for Dampers Sizing Using Damper Authority

General Notes:

Selecting and sizing dampers to provide linear control action aids proper system operation. With
linear control, a given change in the damper position produces a proportional change in air quantity. If
control is not linear, a given change in control signal might produce a consistent change in damper
position, but a different change in airflow. The result is unstable or inaccurate control.

Selection Procedure:

The resistance of the wide open damper can be expressed as a fraction of the total system resistance.
This fraction is called the Damper Authority.

_ OpenDamper Pr essureDrop
Damper Authority (%) = x 100%

Total SystemPr essureDrop

Note that the Total System Pressure Drop is for the system without the wide open damper.

The Total System Pressure Drop relates only to the part of the system where the damper controls the
flow. It is not the entire system pressure drop or the fan static pressure. The Total System Pressure
Drop is usually the pressure drop from a constant pressure point in the system to the destination for
the air.

The following examples illustrate this point:

. Outside Air Damper — The total system pressure drop for a typical outside air damper is
the pressure difference between the mixing box plenum and the outside, as the damper
only controls the flow through the outside air louvre and the outside air ductwork.

. Exhaust Air Damper — Similarly, the total system pressure drop for a typical exhaust air
damper is the pressure difference between the return/exhaust air branch (typically just
after the return air fan) and the outside, as the damper only controls the flow through the
exhaust air ductwork and the exhaust louvre.

. Return Air Damper — The return air damper just proportions the flow between the exhaust
air duct and the return air duct. The total pressure drop for a typical return air system is
the pressure difference between the discharge of the return air fan and the mixing box
plenum. This total pressure drop is made up of the damper pressure drop +
miscellaneous ductwork pressure drops.

There are two general types of damper arrangements utilised; Parallel Blade Dampers and Opposed
Blade Dampers. From analysis of damper characteristic curves, it can be shown that the best
selection to obtain linear proportional control is as follows:

. Parallel Blade Dampers — Damper authority between 30% to 50%

. Opposed Blade Dampers — Damper authority between 10% to 15%
Note that since the damper authority is defined as the ratio of the damper pressure drop to the system

pressure drop without the damper, the pressure drop through the wide open damper must be added to
the “system pressure drop” when sizing the fan.
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Euro Series Air Handling Units

Opposed Blade and Parallel Blade Damper Selection Chart

Wide Open Damper Characteristic Total System Pressure Drop Versus Damper Authority
(Pa)
Approach Velocity Pressure Opposed Blade Parallel Blade
Velocity Pressure Drop (Pa)

(m/s) (Pa) 10% 15% 30% 50%
1.00 0.6 0.3 3 2 1 1
1.50 1.4 0.7 7 5 2 1
2.00 2.4 1.2 12 8 4 2
2.50 3.8 2.0 20 13 7 4
3.00 5.4 2.8 28 19 9 6
3.50 7.4 3.8 38 25 13 8
4.00 9.6 5.0 50 33 17 10
4.50 12.2 6.3 63 42 21 13
5.00 15.0 7.8 78 52 26 16
5.50 18.2 9.4 94 63 31 19
6.00 21.6 11.2 112 75 37 22
6.50 25.4 13.2 132 88 44 26
7.00 29.4 15.3 153 102 51 31
7.50 33.8 17.6 176 117 59 35
8.00 38.4 20.0 200 133 67 40
8.50 43.4 22.5 225 150 75 45
9.00 48.6 25.3 253 168 84 51
9.50 54.2 28.2 282 188 94 56
10.00 60.0 312 312 208 104 62
10.50 66.2 34.4 344 229 115 69
11.00 72.6 37.8 378 252 126 76
11.50 79.4 41.3 413 275 138 83
12.00 86.4 44.9 449 300 150 90
12.50 93.8 48.8 488 325 163 98
13.00 101.4 52.7 527 352 176 105
13.50 109.4 56.9 569 379 190 114
14.00 117.6 61.2 612 408 204 122
14.50 126.2 65.6 656 437 219 131
15.00 135.0 70.2 702 468 234 140

Note that the above total system pressure drop excludes the damper pressure drop.
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Examples

Euro Series Air Handling Units

The following are examples of damper design for a common airside economiser cycle with return air

fan.

Outside Air Damper

Pressure drop through OA louvre and ductwork (excluding OA damper) is 100Pa.

Total System | Damper Type | Damper Reqd Damper | Damper Pressure in

PD (Pa) Authority PD (Pa) Velocity (m/s) | Mixing Box
(Pa)

100 Opposed 10% 10 5.7 -110

100 Opposed 15% 15 6.9 -115

100 Parallel 30% 30 9.8 -130

100 Parallel 50% 50 12.7 -150

Exhaust Air Damper

Pressure drop through EA louvre and ductwork (excluding EA damper) is 75Pa.

Total System | Damper Type Damper Reqd Damper | Damper

PD (Pa) Authority PD (Pa) Velocity (m/s)
75 Opposed 10% 7.5 4.9

75 Opposed 15% 11.3 6.0

75 Parallel 30% 22.5 8.5

75 Parallel 50% 37.5 10.9

Return Air Damper

From the above two examples, the available pressure from the return air fan must be 175Pa absolute
to overcome the outside air and exhaust air pressure drops.

Therefore the damper pressure drop (DPD) + total system pressure drop (TSPD) = 175Pa
For 15% authority, DPD = 0.15 x TSPD
Substituting this into the first equation, 1.15 TSPD = 175 and TSPD = 152Pa

Total System | Damper Type Damper Reqd Damper | Damper Required Duct

PD (Pa) Authority PD (Pa) Velocity (m/s) | Pressure Loss
(Pa)

175 Opposed 10% 16 7.4 159

175 Opposed 15% 23 8.6 152

175 Parallel 30% 40 114 135

175 Parallel 50% 58 13.6 117

From the above,

it is obvious that careful attention should be paid to the duct design in order to
maintain damper authority, and therefore linear control.

Prepared by Cooke Industries
P:\Technical\Airpak\Knowledge Base\AIRPAKGuidelines_DamperAuthority.doc

Rev A — Dec 2010

Page 3 of 3




	Selection Procedures for Dampers Sizing Using Damper Authority

