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Figure 1

To properly compare various methods of
volume control, you need to look further
than just brake horsepower savings.Own-
ers do not pay for brake horsepower, they
pay for electricity consumed (input power).
Inefficiencies in powered equipment
should be included in any comparison of
volume control methods. Figure 1 depicts
the power consumption of various types
of volume control apparatus applied to a
fan operating on a normal system curve
where the required pressure varies as the
square of the volume of air). The blue line
depicts the system brake horsepower re-
quirements as a percentage of the full
load requirement. The other lines depict
the input power requirements for the var-
ious types of volume control when applied
to this system in conjunction with a 90%
efficient motor.

1. The green line indicates the input
power required for a controllable pitch
VAV Vane axial fan. Note at full load,
since we are using a 90% efficient
motor, the input power requirement is
greater than 100%.

2. The orange line indicates the input
power required when applying an ad-
justable frequency speed controller to
the same fan (published data from
manufacturer of adjustable frequency
speed controller). Note at full load, the
input power requirement is greater
due to inefficiencies in both motor and
speed controller.

3.The red line depicts the input power re-
quired for the same fan utilizing an
inlet vane control damper.

Note that until you exceed 50% turn-
down, the Controllable Pitch fan requires
less power than the adjustable frequency
speed controller. This is due to the
inefficiencies in the frequency control
apparatus.

At 80% of full load flow, the controllable
pitch fan consumes 15% less power than
the adjustable frequency and 39% less
than a variable inlet vane control.

At 70% of full load, the controllable pitch
fan consumes 10% less power than the
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Figure 2

Figure 3

Figure 4

adjustable frequency and even as low as
60% of full load, the savings is 5%.

It should be noted that since most vari-
able volume systems operate at their de-
sign point only a few hours per year,it is
common, and good practice to select the
controllable pitch fan to the right of its
most efficient operating area. As the sys-
tem turns down, the fan will run in the nor-
mal system operating range at a high
efficiency level.

Also, most variable volume systems have
fixed resistances that do not vary with the
volume of air being supplied. When the
system requires a high turn down, care
must be taken in fan selection when ad-
justable speed control is used so the fan
is not forced into an unstable operating
point at low air flow.

The most common use of the controllable
pitch fan is on the system curve where the
system pressure varies as the square of
the volume. Figure 2 indicates such a sys-
tem. The orange line indicates horse-
power consumed as the fan operates
along the system. Note the selection was
made so the design point is to the right of
the most efficient operating area so that
even at 75% of flow, the fan will operate at
equal or higher efficiency than it does at
the design flow.

With a controllable pitch fan, you are not
limited to operating on the system as
noted above. Figure 3 indicates the oper-
ation of controllable pitch fan constant
static pressure system. With the fan de-
picted, you can operate on a constant
static pressure down to 25% of the design
flow. Since the system pressure remains
constant, the horsepower savings are not
as great as for Figure 2, but still amount to
a substantial energy savings.

You can also apply the controllable pitch
fan to a system when a constant volume
of air is required at varying pressures. Fig-
ure 4 is representative of this type of sys-
tem and indicates the energy that can be
saved by using the controllable pitch fan.
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Adjustable Pitch Vane Axial Fan Arrangement 4
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Controllable Pitch Vane Axial Fan Arrangement 4
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Accessories Vane Axial Fan Arrangement 4

Horizontal - Floor Mounted Mounting Feet

Horizontal - Lug Mounted

Vertical - Lug Mounted

Inlet/Outlet Cone

Inlet Bell Casing
Extension
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