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introduction

Alr balancing is the essential final step in providing tota} comfort
and it can be an important part of troubleshooting a system. A
balanced air distribution system delivers the proper volume of air,
expressed in cubic feet per minute (cfin), to each room in a
building to maintain the desired temperature in each room. It is
extremely difficult and normally impractical to design a systemn
which is so perfect that it requires no air balancing. An air volume

control damper should be installed in each branch duct leading to a

supply outlet. These are the dampers used to balance the system.

They should be installed as close to the supply trunk as possible for

best control. Generally, there is also a damper in each supply air
outlet diffuser. The diffuser damper is useful to stop the air supply
to a room that is not in use, such as a spare bedroom. However, if
system balancing is done with the diffuser dampers, irritating air
noise may oceur at some of the diffusers.

Balancing is achieved when air volume is reduced (the velocity at
the outlet is lowered) in areas where there is too much heat or too

much cooling. As the volume is cut down from one outlet, more air
wiil automatically be pushed through other runs in the building that

have dampers in the open position.

Floor diffuser has lever-controfled damper.

Adjusting damper in supply air duct

IMPORTANT
Where dampers are in supply
ducts, adjust them; leave diffuser
dampers wide open. If there are
na dampers in the ducts, adjust
the dampers in the diffusers,

Before attempting to balance the system of air distribution,
consider the foilowing;

Damper Adjustment - A damper may have to be almost closed
before it cuts off enough air to affect the rest of the system.

Ajr Movement — With the same blower speed, more air will
move through a short, straight duct than through a longer duct
with an elbow or two.

Thermostat Location — First of all, remember that the
thermostat is boss of the system. If the thermostat in a particular
location is satisfied with the temperature at that particular
location, it wili stop the heating or cooling unit. Other rooms in
the building may not be equally as comfortable. Proper balance
and blower speed adjustment may be a simple solution, or the
answer may be to pick a better thermostat location,

As a general rule, locate the thermostat in a room or area that has
the fastest rate of heat loss and/or heat gain. Most frequently in
the residential job this means the better location is in the living
or dining area. The best possible control should be applied to the
rooms which are most critical or the most used.

A CAUTION

A small central hall is not a good location unless it
includes a central return air grille, so that an average
temperature is obtained. Many times a central hall with
no return has little or no heat loss or gain and, there-
fore, becomes a poor location.

No

Choeose a focation that will not have false heat applied to it such
as lights, TV, radio, or other sources of heat. Do not locate the
thermostat so that radiation from the sun can strike it. Do not
mount the thermostat on a wall that has a chimney or flue
running through it or behind it, as it will not allow the thermostat
to contro] properly.
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Be sure to plug the hole In the wall where wires come into the
thermostat's subbase.

When a number of rooms are heated and cooled by one
thermostat, locate the thermostat in a return duct fairly close to
the unit to better control temperature, As the return air travels
back to the unit, it is thoroughly mixed and the thermostat will
then operate on the basis of this mixed air temperature instead of




only the temperature of one room. This procedure may not always
be practical, but it may be constdered in some cases.

The thermostat should normally be mounted at a seated person's
breathing level. This is usually around 42-inches to 48-inches
above tbe floor. If the thermostat is mounted too low, smalt
children may tamper with it.

Balancing Air Distribution

When a system is balanced, the blower should be running
continuously. It is impossible to do a proper bajancing job with the
blower running intermittently. Place the fan switch in continuous
operation. If there is no fan switch on the thermostat or the fumace,
then adjust the “fan control” on the furnace down to its minimum
setting, This will cause the blower to run constantly. Reset the
summer switch or fan control to its original setting after completing
the balancing job.

Various methods are used to balance a system; however, two
methods are commonty used for the average residential job. They
are the thermometer method and the thermometer and velocity
meter method.

Thermometer Method

To balance the system using thermometers only, open all diffusers
or volutme dampers to their wide open position. Commeon sense
dictates that certain outlets should be partially closed to begin with,
such as extremely small bathrooms, etc. The next step is to lay all
of the thermometers that are to be used for balancing purposes in
one location. They should be left long enough so that the
thermometers have ail equalized or their readings have become
stable. Check the readings on each thermometer to have some
assurance that they will read the same. If there are several
thermometers that have different readings, make a notation of these
readings then make adjustments to even out the readings as you
proceed to balance the system.

Note: If doors to certain rooms are normally kept closed, they
should also be in the ¢losed position during this balancing
period. If they are normally in the open position, they should
be left in the open position during the balancing process.

The next step is to locate a thermometer somewhere near the center
of the room at appreximately 30-inches to 36-inches above the
floor. Pick neutral locations (away from lamps, TV, etc.). With the

building in normal use and with the thermostat properly adjusted,
allow the system 1o operate normally for 30 minutes or more.

Adfter the system has operated for about 20 minutes, check the
temperature at each thermometer. Make notations of these
readings. After reading the temperatures in all rooms and finding
that some rooms are overheated or temperatures are higher than
desired for that particular room, proceed to close the volume
damper in the branch duct feeding that diffuser, or at the diffuser.
(Normally, a volume control must be turned toward the closed
position about 70% to 80% of its tota] range before it actually
begins to reduce the amount of air volume through that run.)

As the air volume is slightly reduced to that room which is
overheating, air will be delivered to other rooms which may have
been underheated. After making an attempt at rebalancing the
system by cutting down air volumes to most of the rooms that were
overheating, allow the system to operate normally. This waiting
period shouid be long enough so that all temperatures again
stabilize within the building. If certain rooms are still underheated,
cut down the air volumme to the rooms that are being overheated
untit a balance has been achieved.

Remember that air follows the path of least resistance, Even though
air volume is cut down in a room that is seriously overheating, this
doesn't mean that additional air will necessarily go to the room that
is underheating. The air might go to some other room that is of
proper temperature or also overheating, Therefore, continuous
checks of temperature must be made in all rooms of the building to
be certain that the air is actually pushed to the areas where it is
most required,

Thermometer and Air Velocity Meter

When balancing the system with a velocity meter, start out in the
same manner as ouilined earlier; completely open dampers in
branch ducts and diffusers, calibrate thermometers and locate them
in each roorm. While waiting for the temperatures to level off or
stabilize in the building, take several readings of the air velocity
from each supply outlet in the building. Make a rough sketch of the
building and locate each supply outlet on the sketch. As readings
are takern, write them down on the sketch. Indicate the velocity
readings at each diffuser and the section of the diffuser that gave
this reading. Each time thereafter when taking readings, be sure to
take the readings in the same location.
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Using the velocity \‘\ j
meter ~

After the temperatures have stabilized within the building, take a
check again to see which rooms may be overheating and which
rooms are underheating. Again proceed in the same manner as
outlined earlier in the “thermostat method” by reducing the volume
of air at the cutlets which are overheating.

Using the velocity meter makes it much easier to know exactly how
much the air volume has been reduced from that particular cutlet,




Refer to the sketch for the reading at the beginning of the operation,
Reduce the air velocity and, therefore, reduce the volume at the
supply outlet for the rcoms that are overheating. Close the volume
dampers about 70% to 80% in duets to all of the overheated rooms,

A check of each supply outlet velocity determines just where the air
is going. The veloeity meter only gives an indication as to what 1s
happening at each outiet. Normally, little attention is paid to the
actual velocity readings.

Example of Air Balancing Heating System

Desired temp Desired femp
68° F B64° F +
Actual 70°F Actual 64° F

I ——

Desired temp

Desired temp 64°F
+ 68°F +
Actual 61°F
Actual 66° F

1. Take initia] temperature readings with all dampers open.

Desired temp Desired temp
Damper 68° F G4°F
g | Actual 68° F Actual 65¢ F {

Branch Duct #1

U . Branch Duct #2
b o ]

d Desired temp

Desired temp 64°F
+ GB° F {, Actual 63° F
Actuat 70° F
Branch Duct #3 Branch Duct #4

2. Adjust dampers toward closed position in ducts leading to
overheated rooms. See duct #1 above. Take second reading after
about 20 minutes.

Desired temp Desired temp
|esoE 64° F
Damper 1| Actuat 68° F Actual 640 F x

Branch Duct #1

“ Branch Duct #2
B S/ M

Desired ternp

Desired temp G4°F

68°F Actual 64° F
Actual 68° F +

Branch Duct #3 Branch Duct #4

3, After a second temperature reading has been taken, “fine
tuning”” may be necessary for desired balance. Sec damper
adjustment in duets #2 and #3 above.
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