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INSTALLATION, OPERATION AND MAINTENANCE
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request for inspection by the carrier's agent should be 60 et E RS
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STORAGE ! \ ‘cz / v
Cartons should always be stacked on end with the Depth 2.14in / S4mm
arrows on the cartons pointing up. Do not stack
cartons flat on the sides. Excessive weight may cause
damage to the modules. Do not store for prolonged
times at temperatures exceeding 130°F/56°C. PIM Application Setting (see Fig. 8 Wiring Diagram)
Acceptable humidity level 5-95% relative humidity Application | Damper Shaft Rotation | Dip Switch
noncondensing. 2 Setting
Zone Clockwise to open CCW
INSTALLATION PRECAUTIONS Damper Counter clockwise to any
When installing PIM modules make sure construction open
debris does not enter the module, damper or duct Bypass Clockwise to open CW
system. Damper Counter clockwise to CCW
open
PRE INSTALLATION CHECKS Fig. 2 PIM Rotation
Check to see that the PIM is connected correctly for Note: the PIM is configured for a Bypass application. For a
the application. PIMs with factory installed dampers Zone application the dip switch settings and LEDs are
are factory configured for the application. IF FOR reversed.

ANY REASON THE PIM DIRECTION IS WRONG,
SWITCH DIP SWITCH 2 (see Fig. 8 Wiring Diagram). POWER REQUIREMENTS

24+3/4VAC, 5VA max.
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PIM PRESSURE INEDEPENDENCE MODULE

INSTALLATION, OPERATION AND MAINTENANCE

INSTALLATION

1. Inspect the carton for damage before opening.
Notify carrier if external damage exists. Submit all
claims for shipping damage to the carrier.

2. Move PIMs (in cartons) to installation area. Note
unit identification.

3. Remove cardboard box and cardboard insert.
Discard packing material.
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Jackshaft Mount
Fig. 3 Square/Rectangular Damper

Direct Mount Direct Mount

o

Plus 1"
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Size OutsideDIZ;iameter LenC th
Designation in. / mm in./?‘nm
6 57/¢ / 150 18 / 457
8 77/g / 200 18 / 457
10 97/ / 250 20 / 508
12 117/ / 300 20 / 508
14 137/ / 350 22 / 559
16 157/ / 400 22 / 559
*Add 2in / 50mm to outside diameter when insulated

Fig. 4 Round Damper

INSTALL DAMPER

4. Install damper in duct as you would any
conventional damper. Usual methods are to use a
slip connection, flange, ‘spiral mate’, install when
fabricating the duct, or to cut an opening in the
side of an existing duct for sliding in the damper.
Do not interfere with operation of damper blades
— watch length of screws and insulation. When
installing in a transition from medium to low

pressure duct, seal between the damper frame
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and the duct as you would for any medium

pressure ducting.

Locate the static pressure probe in duct ?/3 to 3/,

of the distance between the first and the last

takeoff and after at least 6 diameters of straight

run.

Drill a 3/5" / 9.6mm hole in the duct.

Install the static pressure probe (shipped with the

PIM) pointing into the air flow and fasten in place

using two sheet metal screws.

8. Remove any rubber protection plugs from
transducer and fittings.

9. Run?3/g"/9.5mm (/4" / 6.3mm ID) (plenum rated,

classified for flame and smoke only, NFPA 90A

recommended) pneumatic tubing (supplied by

others) from the static pressure probe fitting to

the 'STATIC' fitting on the PIM (see Fig. 8). Leave

the 'OPEN'’ fitting open to atmosphere. (If the

PIM is in a fan inlet plenum, then run tubing from

'‘OPEN’ fitting to an outside location.)

Connect 24VAC 60Hz or 50Hz to terminals labeled

24VAC'. Power required is 5VA (see Fig. 8).

SEPARATELY SUPPLIED DAMPERS

Damper size must be limited to the 40 in.lbs / 4.52 N-
m torque of the PIM. Where damper torque
requirements are not available use the following
guidelines:

~No

10.

Type Damper Maximum Damper Size

15t / 1.4m?

Opposed blade — no seals

Opposed blade with jamb

2 2
and blade seals 7.5ft* / 0.7m

Fig. 5 Damper Torque Estimate

The PIM is designed to mount on and be supported
by the damper shaft. Separately supplied dampers
should have a '/," / 12.7mm dia. shaft long enough to
extend at least 23/5" / 60mm into the PIM. The exact
shaft length will depend on thickness of ducts
insulation and desired spacing between the damper
and PIM control box.

The damper shaft must be capable of supporting the
PIM which weighs 1 Ib / 0.45 kg. For this reason shafts
attached directly to the damper blade are preferred
over extension shafts.

To mount the PIM on the damper:

1. Determine damper direction of rotation to open.

2. Mark the end of the damper shaft with the
damper position.

3. Loosen the nuts on the PIM V-bolt until the
damper shaft can fit through the collar.



10.

Place the PIM on the damper shaft in the

approximate final position.

Position the PIM loosely against the mounting

surface so that the mounting bushing can float

freely in the mounting tab.

Center the mounting bushing in the slot of the

mounting tab and secure it using a #8 self-

tapping screw (see Fig. 8 Wiring Diagram).

Check that the screw does not interfere with

damper movement.

Manually position the damper in the full open

position.

Adjust the drive hub (see Fig. 6 Drive Hub):

a. If the damper rotates clockwise to open,
depress the gear disengagement button and
rotate the drive hub to the full clockwise
position then release the button.

b. If the damper rotates counter clockwise to
close, depress the gear disengagement button
and rotate the drive hub to the full counter
clockwise position then release the button.

Lock the hub to the shaft by evenly tightening the

V-bolt nuts to 30-35 in.Ibs / 3.39-3.95 n-m.

Hub Fully Clockwise

Fig. 6 Drive Hub

ADJUST SET POINT

1.

2.

Determine the static pressure set point preferably
using the Balancing Procedure below.

Measure the voltage across pads labeled STPT and

GND and adjust the Phillips head screw labeled
ADJ to obtain the voltage corresponding to the
desired static pressure (see Fig. 7 Set Point and
Fig. 8 Wiring Diagram).

Static Pressure DC Voltage across
in. wg / Pa pads STPT and GND
0.10 / 24.9 0.10

0.15/37.3 0.15

0.20 7/ 49.8 0.20

025/ 622 0.25

030 /747 0.30

Fig. 7 Set Point

Hub Fully Counterclockwise f

FORM 071.201 REV 1410
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BALANCING PROCEDURE

The objective when balancing a system with Therma-
Fuser diffusers is to ensure that design airflow is
achieved at the diffuser with the highest pressure
drop (typically the last diffuser downstream of the
PIM), ensure that the static pressure at the inlet to the
diffuser with the lowest pressure drop (typically the
diffuser closest to the PIM) does not exceed 0.25"wg /
62Pa and to do so at the lowest possible static
pressure to minimize the fan energy used. Satisfying
the first two conditions will allow the Therma-Fuser
diffusers to modulate and control each space in a
quiet and energy efficient manner.

Proportional Balancing Procedure

1. Adjust the fan speed to 100%

2. Adjust each PIM zone independently. Each PIM
(and the diffusers downstream) is balanced as an
independent zone and the PIM static pressure set
point adjusted to maintain the design airflow at
the Therma-Fuser diffuser with the highest
pressure drop.

a. Adjust the PIM set point to 0.15"wg / 37Pa.

b. Open all Therma-Fuser diffusers in the PIM
zone (see individual model of diffuser for
opening instructions).

c. Ensure all manual volume (balancing) dampers
are 100% open.

d. Allow a little time (5-10 minutes) for the PIM
to control to the set point.

e. Measure the airflow at each diffuser.

Compare the measure airflow with the design

airflow for each space and:

i. Determine which diffuser is the lowest with
respect to the design airflow. This is the
diffuser with the highest pressure drop.

ii. Determine which diffuser is the highest
with respect to the design airflow. This is
the diffuser with the lowest pressure drop.

g. Do not close the manual damper on the
diffuser with the highest pressure drop. Keep
this damper 100% open.

h.  Adjust the manual volume damper on each
of the other diffuser to match the percentage
from the design airflow as that of the diffuser
with the highest pressure drop.

i.  Adjust the PIM set point until design airflow
(+10% / -5%) is achieved at the diffuser with
the highest pressure drop. Allow a little time
(5-10 minutes) for the PIM to control to the
set point.

acutherm
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PIM PRESSURE INDEPENDENCE MODULE

INSTALLATION, OPERATION AND MAINTENANCE

j. Check the static pressure at the takeoff to the
diffuser with the lowest pressure drop (static
pressure should be less than or equal to
0.25"wg / 62Pa).

k.  Check the remaining diffusers on the PIM
zone to ensure all are supplying greater than
or equal to design airflow.

l.  Note the PIM set point.

m. Return all Therma-Fuser diffusers in the zone
to operation (see individual model for
instructions).

3. Repeat for each PIM zone on the system.
4. Adjust the fan speed.

Once each PIM zone has been balanced and the

PIM set points adjusted, identify the PIM zone

with the highest pressure drop (typically the zone

furthest from the fan or the PIM with the damper
open the furthest).

a. Open all Therma-Fuser diffusers in the PIM
zone (see individual model of diffuser for
opening instructions).

b. Establish the static pressure set point for the
fan speed control by turning it down to the
slowest speed that will maintain the design
airflow at the highest pressure drop diffuser in
the highest pressure drop PIM zone (PIM
damper should be open to almost 100%).

¢.  Return all Therma-Fuser diffusers in the zone
to operation (see individual model for
instructions).

Note: Diffuser noise is caused by higher velocity air
through the diffuser which is caused by a high static
pressure. Acutherm recommends a static pressure no
higher than 0.25"wg / 62Pa at the inlet to the diffuser.
Some system designers may accept higher noise levels
and opt for a higher static pressure. Care should be
taken not to exceed the design maximum static
pressure at the takeoff to the first diffuser after the
PIM.

TROUBLESHOOTING

Actuator

1. Examine the PIM. The damper should be installed
so that it can turn freely without binding or
unwanted stops due to sheet metal screws, rivets,
etc. protruding through.

2. Examine the static pressure probe. It should be
installed correctly in the duct. Tubing (3/s") should
be connected between the probe and the STATIC
fitting of the PIM.

3. Measure AC voltage between terminals labeled
24VAC on PIM actuator. Voltage should be 243/,

acutherm
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VAC. If not, check power supply to the PIM. The
PIM draws 5VA max. Check wire length and size.

4. Check if system fan is running. If not, start the
system fan before steps 7, 8, 9 and 10.

5. Check the PIM set point measuring VDC between
STPT and GND.

6. Adjust the PIM set point using Phillips head screw
ADJ to 0"wg / OPa.

7. Observe position of slot/mark on end of damper
shaft which is parallel to the damper blades. If
PIM is a bypass damper, see Result A. If PIM is a
zone damper, see Result B.

a. Result A: Damper blades should be opening or
fully open. If open, the damper blades and slot
on end of shaft are horizontal.

b. Result B: Damper blades should be closing or
fully closed. If closed, the damper blades and
slot on end of damper shaft are vertical.

8. If rotation is in the wrong direction, switch dip
switch 2 OPEN (see Fig. 8 Wiring Diagram).

9. Adjust the PIM set point using Phillips head screw
ADJ to 0.5"wg / 125Pa.

10. Observe position of slot on end of damper shaft.
If PIM is a bypass damper, see Result B. If PIM is
a zone damper, see Result A.

11. If rotation is in the wrong direction, switch dip
switch 2 to OPEN (see Fig. 8 Wiring Diagram).

12. If the damper does not rotate, loosen the v-bolt
nuts to allow it to rotate freely from the damper
shaft. Repeat steps 6 or 9.

13. If hub rotates, check for damper binding. Rotate
damper by hand. Look for unwanted stops due to
sheet metal screws, rivets, etc. or for damper
frame out of square. Check for correct installation
(see steps 8 and 9 under Separately Supplied
Dampers above). Correct any problems.

14. Manually position the damper in the full open
position.

15. Adjust the drive hub (see Fig. 6 Drive Hub):

» If the damper rotates clockwise to open,
depress the gear disengagement button and
rotate the drive hub to the full clockwise
position then release the button.

» If the damper rotates counter clockwise to
close, depress the gear disengagement button
and rotate the drive hub to the full counter
clockwise position then release the button.

16. Lock the hub to the shaft by evenly tightening the
V-bolt nuts to 30-35 in.lbs / 3.39-3.95 n-m.

17. Check that the mounting bushing can float freely
in the mounting tab. Also check if damper size is
too large for PIM torque (see Fig. 5 Damper
Torque Estimate).

18. If hub does not rotate, contact Acutherm.



19. Adjust the PIM set point to static pressure setting
recorded in step 5.

MAINTENANCE

The moving parts of the PIM have no maintenance or
lubrication requirements. We do not recommend
stocking any spare parts. Our customers also confirm
that stocking is unnecessary.

TWO YEAR WARRANTY

Acutherm warrants that its Model PIM, exclusive of any
options and accessories (whether factory or field installed)
shall be free from defective material or workmanship for a
period of two (2) years from the date of shipment and
agrees to repair or replace, at its option, any parts that fail
during said two (2) year period due to any such defects
which would not have occurred had reasonable care and
proper usage and all parts and controls remain unaltered.
Acutherm makes NO WARRANTY OF MERCHANTABILITY OF
PRODUCTS OR OF THEIR FITNESS FOR ANY PURPOSE OR
ANY OTHER EXPRESS OR IMPLIED WARRANTY WHICH
EXTENDS BEYOND THE LIMITED WARRANTY ABOVE.
ACUTHERM'S LIABILITY FOR ANY AND ALL LOSSES AND
DAMAGES RESULTING FROM DEFECTS SHALL IN NO EVENT
EXCEED THE COST OF REPAIR OR REPLACEMENT OF PARTS
FOUND DEFECTIVE UPON EXAMINATION BY ACUTHERM.
IN NO EVENT SHALL ACUTHERM BE LIABLE FOR
INCIDENTAL, INDIRECT OR CONSEQUENTIONAL DAMAGES
OR DAMAGES FOR INJURY TO PERSONS OR PROPERTY.
Acutherm shall not be responsible for freight to or from its
plant in connection with the inspection, repair or
replacement of parts under the terms of this limited
warranty nor for cost of removal or installation.

FORM 071.201

REV 1410

(Supersedes FORM 071.201 REV 1206)
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PIM PRESSURE INDPENDENCE MODULE FORM 071201 REV 1410
INSTALLATION, OPERATION AND MAINTENANCE (Supersedes FORM 071.201 REV 1206)

WIRING DIAGRAM
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NOTE: Both Damper Rotation #8 Screw (Transformer included with

Switch and Rotation Indicator 115V or 230V version.)
LEDs are configured for
Bypass applications. Both
are reversed for Zone
applications.

Fig. 8 Wiring Diagram
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