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Installation guide

M Important safety information

Only qualified trained personnel should install or maintain equipment
described in this document. Improper installation can result in
electric shock, possible injury due to high speed moving parts, or
other potential hazards. Special circumstances such as high winds or
wet surfaces must be considered when installing the unit. Contact

a PennBarry engineer if any questions or issues arise or if any other
information is needed before installing or maintaining the fan.

1. Follow all local, state and federal electrical and safety codes, as
well as the National Electrical Code (NEC), and the National Fire

2. Protection Agency (NFPA), where applicable. Follow the Canadian
Electrical Code (CEC) in Canada.

Risk of Electric Shock.

Disconnect power from the controller before making any adjustments. Do not touch any part of the printed circuit board while
power is applied. Failure to follow these precautions can result in personal injury or death.

Risque de décharge électrique.

Déconnecter I'alimentation du controller avant toute opération de réglage. Veiller a ne toucher aucune partie du circuit imprimé
lorsque celui-ci est sous tension. Le non-respect de ces précautions peut provoquer des blessures graves, voire mortelles.

Risk of Electric Shock.

Disconnect or isolate all power supplies before making electrical connections. More than one disconnection or isolation may be
required to completely de-energize equipment. Contact with components carrying hazardous voltage can cause electric shock
and may result in severe personal injury or death.

Risque de décharge électrique.

Débrancher ou isoler toute alimentation avant de réaliser un branchement électrique. Plusieurs isolations et débranchements sont
peut-étre nécessaires pour-couper entierement I'alimentation de I'équipement. Tout contact avec des composants conducteurs
de tensions dangereuses risque d'entrainer une décharge électrique et de provoquer des blessures graves, voire mortelles.

Important: Do not exceed the controller electrical ratings. Exceeding controller electrical ratings can result in permanent damage
to the controller and void any warranty.

Important: Use copper conductors with a rating of at least 75°C (167°F). Make all wiring in accordance with local, national, and
regional regulations.

Important: Electrostatic discharge can damage controller components. Use proper electrostatic discharge precautions during
installation, setup, and servicing to avoid damaging the controller.
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iQ-LFC-Lab Fan Controller

B System components
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iQ-LFC-Lab Fan Controller
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iQ-LFC-Lab Fan Controller
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iQ-LFC-Lab Fan Controller

M Single fan wiring diagrams
Flow diagram
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iQ-LFC-Lab Fan Controller

PK-OEM3220 wiring detail
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iQ-LFC-Lab Fan Controller

PK-1OM4711 wiring detail
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iQ-LFC-Lab Fan Controller

PK-10M4711 Terminal block wiring
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iQ-LFC-Lab Fan Controller

M Double fan wiring diagrams
Flow diagram

Dual Variable Speed Fan Lab Exhaust System Riser Diagram
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iQ-LFC-Lab Fan Controller

PK-OEM3220 wiring detail
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iQ-LFC-Lab Fan Controller

PK-1OM4711 wiring detail
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iQ-LFC-Lab Fan Controller

PK-10M4711 Terminal block wiring
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iQ-LFC-Lab Fan Controller

M Triple vPlume wiring diagrams
Flow diagram
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iQ-LFC-Lab Fan Controller

PK-OEM3220 wiring detail
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iQ-LFC-Lab Fan Controller

PK-1OM4711 wiring detail
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iQ-LFC-Lab Fan Controller

PK-IOM4711
Terminal block wiring
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iQ-LFC-Lab Fan Controller

M Sequence of operations

Lab fan application software has ten different system
configurations based on the following Peak app factory
configurable selections:

Fan Configuration Type: Single/Dual/Triple

Fan Setup: Constant Volume/Variable Volume/None

Redundant Fan Installed: No/Yes

The selections determine the following Effective Fan Type
configurations:

1. Single Fan - constant speed fan

2. Single Fan - variable speed fan

3. Dual Fan - constant speed fan

4. Dual Fan - constant speed fan with redundant configuration
5. Dual Fan - variable speed fan

6. Dual Fan - variable speed fan with redundant configuration
7. Triple Fan - constant speed fan

8. Triple Fan - constant speed fan with redundant configuration
9. Triple Fan - variable speed fan

10. Triple Fan - variable speed fan with redundant configuration

Each vPlume Unit Size model is selected in the following

configurations:

. vPlume-090
vPlume-105
vPlume-122
vPlume-135
vPlume-150
vPlume-165
vPlume-182
vPlume-200
vPlume-222
vPlume-245
vPlume-270
vPlume-300
vPlume-330
vPlume-365
vPlume-402

The system will disable/enable by two different methods. It can be
configured at the factory or the end user site with System Enable
Method:
1. No Remote Setpoint
2. Hardware Only
3. Network Only
4. Network with Hardware Backup
Note: The 1 or 2 method will system disable/enable by the
panel “SYSTEM ENABLE" switch:
Off=Disable / On=Enable.
The 3 or 4 method will system disable/enable by the software
[Network System Enable] command:
Off=Disable / On=Enable.
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Single Fan
Constant Speed Fan

1.

2.
3.

System Disable/Enable: Fan disables/enables based on

[System Enable Method].

Isolation damper does not open before fan runs.

Exhaust duct static pressure [EA-P] maintains set-point [EAP-

SP] with outdoor air bypass damper [Fan Bypass Damper

Output AO]. OA bypass damper modulates to open when

[EA-P] is higher than set-point [EAP-SP] and bypass damper

modulates to close when [EA-P] is lower than set-point

[EAP-SP].

Alarm management:

a. Local alarm indicator is “On" if there are any failures
with fan or isolation damper. The remote alarm light and
horns are recommended (option).

b. Alarm history logs in Peak controller.

c. Exhaust static pressure alarms report to BAS over
BACnet FC Trunk when [EA-P] is higher or lower than
set-point in [Exhaust Air Static Pressure Alarm Diff].
[Exhaust Air Static Pressure High Alarm] / [Exhaust Air
Static Pressure Low Alarm].

Variable Speed Fan

1.

2.

3.

System Disable/Enable: Fan disables/enables based on

[System Enable Method].

Isolation damper does not open before fan runs, and fan is at

minimum speed until isolation damper is fully opened.

Variable speed drive (VSD) modulates to control Exhaust

duct static pressure [EA-P] to maintain set-point [EAP-SP].

VSD increases speed if exhaust duct static pressure [EA-P] is

lower than set-point [EAP-SP], and VSD decreases speed if

exhaust duct static pressure [EA-P] is higher than set-point

[EAP-SP].

Outdoor air bypass damper [Fan Bypass Damper Output

AQ] starts to modulate if VSD speed in minimum speed and

exhaust duct static pressure [EA-P] stays higher than set-

point [EAP-SP]. OA bypass damper closes if static pressure
starts lower than set-point and VSD starts ramp up.

Assigned minimum air flow [Min Exhaust Air Flow Setpoint]

maintains by VSD speed output when air flow is lower

than set-point. Exhaust air flow calculates based on model

selection.

Alarm management:

a. Local alarm indicators “On" if there are any failures with
fan or isolation damper. The remote alarm light and
horns are recommended (option).

b. Alarm history logs in Peak controller.
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Dual Fan
Constant Speed Fan

1. System Disable/Enable: Fan disables/enables based on
[System Enable Method].

2. Lead/Lag fan is determined by [System Enable Method]:

a. By panel “PRIMARY FAN" select switch: 1 or 2.

b. By network [Network Lead Order] EF1/EF1-EF2/EF2-EF1/
EF1-EF2-EF3/EF2-EF3-EF1/EF3-EF1-EF2.

Note: Dual Fan applies only to "EF1-EF2" or “"EF2-EF1".

3. Lead Fan Isolation damper does not open before fan runs.

4. Exhaust duct static pressure [EA-P] maintains set-point [EAP-
SP] with outdoor air bypass damper [Fan Bypass Damper
Output AO]. OA bypass damper modulates to open when
[EA-P] is higher than set-point [EAP-SP] and bypass damper
will modulate to close when [EA-P] is lower than set-point
[EAP-SP].

5. Lag fan starts if lead fan cannot maintain exhaust duct static
pressure in “[EAP-SP] - [Constant Fan Stage 1 Up EAP
Setpoint]”. OA bypass damper is in inactive mode. Lag fan
stops if exhaust duct static pressure [EA-P] is higher than
[EAP-SP].

6. Lead Fan Failure Management:

a. Lag fan starts if lead fan status or isolation damper
failures.

b. Lead fan restarts when alarms cleared and operator
command [System Reset] is set to “Reset".

c. Panel alarm reset push button can be pressed for 5
seconds to reset (option).

7. Alarm management:

a. Local alarm indicator is “On" if there are any failures
with fan or isolation damper. The remote alarm light and
horns are recommended (option).

b. Alarm history logs in Peak controller.

c. Exhaust static pressure alarms reports to BAS over
BACnet FC Trunk when [EA-P] is higher or lower than
set-point in [Exhaust Air Static Pressure Alarm Diff].
[Exhaust Air Static Pressure High Alarm] / [Exhaust Air
Static Pressure Low Alarm]

Constant Speed Fan with Redundant Configuration

1. System Disable/Enable: Fan disables/enables based on
[System Enable Method].

2. Lead/Standby fan is determined by [System Enable Method]:
a. By panel “PRIMARY FAN" select switch: 1 or 2
b. By network [Network Lead Order] EF1/EF1-EF2/EF2-EF1/

EF1-EF2-EF3/EF2-EF3-EF1/EF3-EF1-EF2
Note: Dual fan will apply only “EF1-EF2" or "EF2-EF1"

3. Lead Fan Isolation damper does not open before fan runs.

4. Exhaust duct static pressure [EA-P] maintains set-point [EAP-
SP] with outdoor air bypass damper [Fan Bypass Damper
Output AO]. OA bypass damper modulates to open when
[EA-P] is higher than set-point [EAP-SP] and bypass damper
modulates to close when [EA-P] is lower than set-point
[EAP-SP].

5. Lead Fan Failure Management:

a. Redundant standby fan starts if lead fan status or
isolation damper failures.

A
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b. Lead fan restarts when alarms cleared and operator
command [System Reset] is set to “Reset”.

c. Panel alarm reset push button can be pressed for 5
seconds to reset (option).

d. Redundant standby fan cycles to activate every [Standby
Fan Cycle Time: default = 120 hours] to activate to
prevent bearing damages while inactivated too long
[Standby Fan Circulation Duration: default = 15 minutes].

Alarm management:

a. Local alarm indicator is “On" if there are any failures
with fan or isolation damper. The remote alarm light and
horns are recommended (option).

b. Alarm history logs in Peak controller.

c. Exhaust static pressure alarms reports to BAS over
BACnet FC Trunk when [EA-P] is higher or lower than
set-point in [Exhaust Air Static Pressure Alarm Diff].
[Exhaust Air Static Pressure High Alarm] / [Exhaust Air
Static Pressure Low Alarm]

Variable Speed Fan

1.

2.

System Disable/Enable: Fan disables/enables based on

[System Enable Method].

Lead/Lag fan is determined by [System Enable Method]:

a. By panel “PRIMARY FAN" select switch: 1 or 2

b. By network [Network Lead Order] EF1/EF1-EF2/EF2-EF1/
EF1-EF2-EF3/EF2-EF3-EF1/EF3-EF1-EF2
*Note: Dual fan will apply only “EF1-EF2" or “"EF2-EF1"

Lead Fan Isolation damper does not open before fan runs. Fan

is at minimum speed until isolation damper is fully opened.

Variable speed drive (VSD) modulates to control Exhaust

duct static pressure [EA-P] to maintain set-point [EAP-SP].

VSD increases speed if exhaust duct static pressure [EA-P] is

lower than set-point [EAP-SP], and VSD decreases speed if

exhaust duct static pressure [EA-P] is higher than set-point

[EAP-SP].

Exhaust duct static pressure [EA-P] maintains set-point [EAP-

SP] with outdoor air bypass damper [Fan Bypass Damper

Output AQ]. OA bypass damper modulates to open when

[EA-P] is higher than set-point [EAP-SP] and bypass damper

modulates to close when [EA-P] is lower than set-point

[EAP-SP].

Lag fan starts if lead fan cannot maintain exhaust duct static

pressure [EAP-SP] with lead fan variable speed output above

[Fan StageUp High Limit: default=95 %). OA bypass damper

is in inactive mode. Lag fan stops if fan speed control PID

output is less than [Stage 1 Down Fan Speed Setpoint:

default=35 %].

Lead Fan Failure Management:

a. Lag fan starts if lead fan status or isolation damper
failures.

b. Lead fan restarts when alarms cleared and operator
command [System Reset] to “Reset”.

c. Panel alarm reset push button can be pressed for 5
seconds to reset (option).

Alarm management:

a. Local alarm indicator is “On" if there are any failures
with fan or isolation damper. The remote alarm light and
horns are recommended (option).
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b. Alarm history logs in Peak controller.

c. Exhaust static pressure alarms reports to BAS over
BACnet FC Trunk when [EA-P] is higher or lower than
set-point in [Exhaust Air Static Pressure Alarm Diff].
[Exhaust Air Static Pressure High Alarm] / [Exhaust Air
Static Pressure Low Alarm]

Variable Speed Fan with Redundant Configuration

1. System Disable/Enable: Fan disables/enables based on
[System Enable Method].

2. Lead/Standby fan is determined by [System Enable Method]:
a. By panel “PRIMARY FAN" select switch: 1 or 2.

b. By network [Network Lead Order] EF1/EF1-EF2/EF2-EF1/
EF1-EF2-EF3/EF2-EF3-EF1/EF3-EF1-EF2.
*Note: Dual fan will apply only “EF1-EF2" or "EF2-EF1".

3. Lead Fan Isolation damper does not open before fan runs,
and fan is at minimum speed until isolation damper is fully
opened.

4. Variable speed drive (VSD) modulates to control Exhaust
duct static pressure [EA-P] to maintain set-point [EAP-SP].
VSD increases speed if exhaust duct static pressure [EA-P] is
lower than set-point [EAP-SP], and VSD decreases speed if
exhaust duct static pressure [EA-P] is higher than set-point
[EAP-SP].

5. Exhaust duct static pressure [EA-P] maintains set-point [EAP-
SP] with outdoor air bypass damper [Fan Bypass Damper
Output AO]. OA bypass damper modulates to open when
[EA-P] is higher than set-point [EAP-SP] and bypass damper
modulates to close when [EA-P] is lower than set-point
[EAP-SP].

6. Lag fan starts if lead fan cannot maintain exhaust duct static
pressure [EAP-SP] with lead fan variable speed output above
[Fan StageUp High Limit: default=95 %]. OA bypass damper
is in inactive mode. Lag fan stops if fan speed control PID
output is less than [Stage 1 Down Fan Speed Setpoint:
default=35 %).

7. Exhaust duct static pressure [EA-P] maintains set-point [EAP-
SP] with outdoor air bypass damper [Fan Bypass Damper
Output AO]. OA bypass damper modulates to open when
[EA-P] is higher than set-point [EAP-SP] and bypass damper
modulates to close when [EA-P] is lower than set-point
[EAP-SP].

8. Lead Fan Failure Management:

a. Lag fan starts if lead fan status or isolation damper
failures.

b. Lead fan restarts when alarms cleared and operator
command [System Reset] to “Reset”.

c. Panel alarm reset push button can be pressed for 5
seconds to reset (option).

9. Redundant standby fan cycles to activate every [Standby
Fan Cycle Time: default = 120 hours] to activate to prevent
bearing damages while inactivated too long [Standby Fan
Circulation Duration: default = 15 minutes].

10. Alarm management:

a. Local alarm indicator is “On" if there are any failures
with fan or isolation damper. The remote alarm light and
horns are recommended (option).
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b. Alarm history logs in Peak controller.

c. Exhaust static pressure alarms reports to BAS over
BACnet FC Trunk when [EA-P] is higher or lower than
set-point in [Exhaust Air Static Pressure Alarm Diff].
[Exhaust Air Static Pressure High Alarm] / [Exhaust Air
Static Pressure Low Alarm]

Triple Fan
Constant Speed Fan

1.

2.

A w

System Disable/Enable: Fan disables/enables based on

[System Enable Method].

Lead/Lag fan is determined by [System Enable Method]:

a. By panel “PRIMARY FAN" select switch: 1 or 2.

b. By network [Network Lead Order] EF1/EF1-EF2/EF2-EF1/
EF1-EF2-EF3/EF2-EF3-EF1/EF3-EF1-EF2.

*Note: Triple fan will apply only “EF1-EF2-EF3", “EF2-
EF3-EF1" or “EF3-EF1-EF2".

Lead Fan Isolation damper does not open before fan runs.

Exhaust duct static pressure [EA-P] maintains set-point [EAP-

SP] with outdoor air bypass damper [Fan Bypass Damper

Output AO]. OA bypass damper modulates to open when

[EA-P] is higher than set-point [EAP-SP] and bypass damper

modulates to close when [EA-P] is lower than set-point

[EAP-SP].

Lag-1 fan starts if lead fan cannot maintain exhaust duct

static pressure in “[EAP-SP] - [Constant Fan Stage 1 Up EAP

Setpoint]”, and Lag-2 fan starts if lead fan and lag-1 fans

cannot maintain exhaust duct static pressure in “[EAP-SP] -

[Constant Fan Stage 2 Up EAP Setpoint]” OA bypass damper

is in inactive mode.

Lag-1 fan stops if fan speed control PID output is less than

[Stage 1 Down Fan Speed Setpoint: default=35 %], and Lag-2

fan stops if fan speed control PID output is less than [Stage 2

Down Fan Speed Setpoint: default=45 %)].

Lead Fan Failure Management:

a. Lag-1fan starts if lead fan status or isolation damper
failed.

b. Lag-2 fan starts if lead and lag-1 fan status or isolation
damper failed.

c. Lead fan restarts when alarms cleared and operator
command [System Reset] to “Reset”.

d. Panel alarm reset push button an be pressed for 5
seconds to reset (option).

Alarm management:

a. Local alarm indicator is “On" if there are any failures
with fan or isolation damper. The remote alarm light and
horns are recommended (option).

. Alarm history logs in Peak controller.

c. Exhaust static pressure alarms reports to BAS over
BACnet FC Trunk when [EA-P] is higher or lower than
set-point in [Exhaust Air Static Pressure Alarm Diff].
[Exhaust Air Static Pressure High Alarm] / [Exhaust Air
Static Pressure Low Alarm]
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Constant Speed Fan with Redundant Configuration

1. System Disable/Enable: Fan disables/enables based on
[System Enable Method].

2. Lead/Lag fan is determined by [System Enable Method]:

a. By panel “PRIMARY FAN" select switch: 1 or 2.

b. (By network [Network Lead Order] EF1/EF1-EF2/EF2-EF1/
EF1-EF2-EF3/EF2-EF3-EF1/EF3-EF1-EF2.

*Note: Triple fan will apply only “EF1-EF2-EF3", “EF2-
EF3-EF1" or "EF3-EF1-EF2".

3. Lead Fan Isolation damper does not open before fan runs.

4. Exhaust duct static pressure [EA-P] maintains set-point [EAP-
SP] with outdoor air bypass damper [Fan Bypass Damper
Output AO]. OA bypass damper modulates to open when
[EA-P] is higher than set-point [EAP-SP] and bypass damper
modulates to close when [EA-P] is lower than set-point
[EAP-SP].

5. Lag fan starts if lead fan cannot maintain exhaust duct static
pressure in “[EAP-SP] - [Constant Fan Stage 1 Up EAP
Setpoint]”.

6. Lag fan stops if fan speed control PID output is less than
[Stage 1 Down Fan Speed Setpoint: default=35 %)].

7. Lead Fan Failure Management:

a. Lag fan starts if lead fan status or isolation damper
failed.

b. Standby fan starts if lead and lag fan status or isolation
damper failed.

c. Lead or lag fan restarts when alarms cleared and
operator command [System Reset] is set to “Reset”.

d. Panel alarm reset push button can be pressed for 5
seconds to reset (option).

8. Alarm management:

a. Local alarm indicator is “On" if there are any failures
with fan or isolation damper. The remote alarm light and
horns are recommended (option).

b. Alarm history logs in Peak controller.

c. Exhaust static pressure alarms reports to BAS over
BACnet FC Trunk when [EA-P] is higher or lower than
set-point in [Exhaust Air Static Pressure Alarm Diff].
[Exhaust Air Static Pressure High Alarm] / [Exhaust Air
Static Pressure Low Alarm]

Variable Speed Fan

1. System Disable/Enable: Fan disables/enables based on
[System Enable Method].

2. Lead/Lagl/Lag2 fan is determined by [System Enable Method]:

a. By panel “PRIMARY FAN" select switch: 1 or 2.

b. By network [Network Lead Order] EF1/EF1-EF2/EF2-EF1/
EF1-EF2-EF3/EF2-EF3-EF1/EF3-EF1-EF2.
*Note: Triple fan will apply only “EF1-EF2-EF3", “EF2-
EF3-EF1" or "EF3-EF1-EF2".

3. Lead Fan Isolation damper does not open before fan runs,
and fan is at minimum speed until isolation damper is fully
opened.

4. Variable speed drive (VSD) modulates to control Exhaust
duct static pressure [EA-P] to maintain set-point [EAP-SP].
VSD increases speed if exhaust duct static pressure [EA-P] is
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10.

11.

lower than set-point [EAP-SP], and VSD decreases speed if

exhaust duct static pressure [EA-P] is higher than set-point

[EAP-SP].

Exhaust duct static pressure [EA-P] maintains set-point [EAP-

SP] with outdoor air bypass damper [Fan Bypass Damper

Output AO]. OA bypass damper modulates to open when

[EA-P] is higher than set-point [EAP-SP] and bypass damper

modulates to close when [EA-P] is lower than set-point

[EAP-SP].

Lag-1 fan starts if lead fan cannot maintain exhaust duct

static pressure with exhaust fan speed control PID output is

above [Fan StageUp High Limit: default=95 %], and Lag-2 fan
starts if lead fan and lag-1 fans cannot maintain exhaust duct
static pressure with exhaust fan speed control PID output is
above [Fan StageUp High Limit: default=95 %]. OA bypass
damper is in inactive mode.

Lag-1 fan stops if fan speed control PID output is less than

[Stage 1 Down Fan Speed Setpoint: default=35 %], and Lag-

2 fan will stop if fan speed control PID output is less than

[Stage 2 Down Fan Speed Setpoint: default=45 %)].

Exhaust duct static pressure [EA-P] maintains set-point [EAP-

SP] with outdoor air bypass damper [Fan Bypass Damper

Output AO]. OA bypass damper modulates to open when

[EA-P] is higher than set-point [EAP-SP] and bypass damper

modulates to close when [EA-P] is lower than set-point

[EAP-SP].

Lead Fan Failure Management:

a. Lag fan starts if lead fan status or isolation damper
failures.

b. Lead fan restarts when alarms cleared and operator
command [System Reset] to “Reset”.

c. Panel alarm reset push button can be pressed for 5
seconds to reset (option).

Redundant standby fan cycles to activate every [Standby

Fan Cycle Time: default = 120 hours] to activate to prevent

bearing damages while inactivated too long [Standby Fan

Circulation Duration: default = 15 minutes].

Alarm management:

a. Local alarm indicator is “On" if there are any failures
with fan or isolation damper. The remote alarm light and
horns are recommended (option).

b. Alarm history logs in Peak controller.

c. Exhaust static pressure alarms reports to BAS over
BACnet FC Trunk when [EA-P] is higher or lower than
set-point in [Exhaust Air Static Pressure Alarm Diff].
[Exhaust Air Static Pressure High Alarm] / [Exhaust Air
Static Pressure Low Alarm]

Variable Speed Fan with Redundant Configuration

1.

2.

System Disable/Enable: Fan disables/enables based on
[System Enable Method].
Lead/Standby fan is determined by [System Enable Method]:
a. By panel “PRIMARY FAN" select switch: 1 or 2.
b. By network [Network Lead Order] EF1/EF1-EF2/EF2-EF1/
EF1-EF2-EF3/EF2-EF3-EF1/EF3-EF1-EF2.
*Note: Dual fan will apply only “EF1-EF2" or “"EF2-EF1".
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iQ-LFC-Lab Fan Controller

Lead Fan Isolation damper does not open before fan runs,

and fan is at minimum speed until isolation damper is fully
opened.

Variable speed drive (VSD) modulates to control Exhaust duct
static pressure [EA-P] to maintain set-point [EAP-SP]. VSD
increases speed if exhaust duct static pressure [EA-P] is lower
than set-point [EAP-SP], and VSD decreases speed if exhaust

Lead Fan Failure Management:

a.

b.

C.

Lag fan starts if lead fan status or isolation damper
failures.

Lead fan restarts when alarms cleared and operator
command [System Reset] to “Reset”.

Panel alarm reset push button can be pressed for 5
seconds to reset (option).

duct static pressure [EA-P] is higher than set-point [EAP-SP].  10.
5. Exhaust duct static pressure [EA-P] maintains set-point [EAP-
SP] with outdoor air bypass damper [Fan Bypass Damper

Redundant standby fan cycles to activate every [Standby
Fan Cycle Time: default = 120 hours] to activate to prevent
bearing damages while inactivated too long [Standby Fan

Output AO]. OA bypass damper modulates to open when
[EA-P] is higher than set-point [EAP-SP] and bypass damper

11.

Circulation Duration: default = 15 minutes].
Alarm management:

modulates to close when [EA-P] is lower than set-point [EAP- a. Local alarm indicator is "On" if there are any failures
SP]. with fan or isolation damper. The remote alarm light and
Lag-1 fan starts if lead fan cannot maintain exhaust duct horns are recommended (option).

static pressure with exhaust fan speed control PID output is b. Alarm history logs in Peak controller.

above [Fan StageUp High Limit: default=95 %], and Lag-2 fan c. Exhaust static pressure alarms reports to BAS over

starts if lead fan and lag-1 fans cannot maintain exhaust duct
static pressure with exhaust fan speed control PID output is
above [Fan StageUp High Limit: default=95 %]. OA bypass
damper is in inactive mode.

Lag-1 fan stops if fan speed control PID output is less than
[Stage 1 Down Fan Speed Setpoint: default=35 %], and Lag- 2
fan will stop if fan speed control PID output is less than [Stage
2 Down Fan Speed Setpoint: default=45 %)].

Exhaust duct static pressure [EA-P] maintains set-point [EAP-
SP] with outdoor air bypass damper [Fan Bypass Damper
Output AO]. OA bypass damper modulates to open when
[EA-P] is higher than set-point [EAP-SP] and bypass damper
modulates to close when [EA-P] is lower than set-point [EAP-
SP].

2z
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BACnet FC Trunk when [EA-P] is higher or lower than
set-point in [Exhaust Air Static Pressure Alarm Diff].
[Exhaust Air Static Pressure High Alarm] / [Exhaust Air
Static Pressure Low Alarm]
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iQ-LFC-Lab Fan Controller

B Commissioning and startup

PEAK controller interface tutorial

OEM32x0-0 physical features

1 USB host port

2 Four configurable outputs (COs): 0 VDC to 10 VDC, 10 mA, 24 VAC externally sourced triac outputs 0.5A
(maximum) output current.

3 PWM 0 VDC to 15 VDC selectable 5V, 12V, and 15V at 10 mA, maximum 100 Hz.

4 Four binary outputs (BOs): relays SPST 5 (3A) (240 VAC), externally powered. Two relays support the selectable

hardware interlocking function. Each relay contact is independent with its own terminal.

Three mounting clips.

6 1 SPDT 240 VAC relay (separate from other circuits and double insulated), 5 (3) A (240 VAC), externally powered
(OUT 10 NC, OUT 10 NO, OCOM 10).

Four BOs: 0.5 A triac (24 VAC or 240 VAC, externally powered).
24 VAC utility output power for actuator supply.

24 VAC, Class 2 power supply terminal block.

10 Cover lift tabs.

11 Four keypad buttons

12 Modbus communication port.

13 Dual-stacked connector.

14 Six universal inputs (Uls) terminal blocks. Voltage analog input 0 VDC-10 VDC. Current analog input 4 mA-20 mA.
Resistive analog inputs (0 to 600 ohms) or dry contact binary input.

15 Six non-critical 24 VAC detect binary inputs (Bls) (IN7-IN12)

16 Six Bls terminal blocks (IN1-IN6). Dry contact maintained or pulse counter/accumulator mode.

17 Display with backlight.

18 LED status indicators.

19 SA bus port (RJ-12 6-pin Modular Jack)
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iQ-LFC-Lab Fan Controller

Lab fan critical area exhaust system

System Enable Method: {No Remote Setpoint/Hardware Only/
Network Only/Network with Hardware Backup}

1. Press <down arrow> key to display “Summary.”

2. Press <enter> key.

3. Press <down arrow> key to display “System Setup.”

“System Enable Method" is displayed.

Press <enter>.

Press <down arrow> key to select a preferred option.

Selection options: (default: “Hardware Only")

a. No Remote Setpoint: System will enabled by “Panel
System Enable” switch.

b. Hardware Only: System will enabled by “Panel System
Enable” switch.

CGIES

c. Network Only: System will enabled by network command

[System Enable] under “Summary/Setpoints.”

d. Network with Hardware Backup: Network command
[System Enable] under “Summary/Setpoints” has a high
priority to enable. “Panel System Enable” switch will
takes over when network command is unreliable.

7. Press <enter> to change default to selected option.
8. Press <esc> to return to previous menu.

Fan Setup: {Constant Volume/Variable Volume/None}

Press <down arrow> key to display “Summary.”
Press <enter> key.

Press <down arrow> key to display “System Setup.”
Press <down arrow> key to display “Fan Setup.”
Press <enter>.

Press <down arrow> key to select a preferred option.
Selection options: (default: “Variable Volume")

a. Constant Volume: Single Speed Fan.

b. Variable Volume: Variable Speed Drive Fan.

c.  None: No Fan.

8. Press <enter> to change default to selected option.
9. Press <esc> to return to previous menu.

NoupswNe

Fan Type: {State 0=Single/State 1=Dual/State 2=Triple}

Press <down arrow> key to display “Summary.”
Press <enter> key.

Press <down arrow> key to display “System Setup.”
Press <down arrow> key to display “Fan Type.”
Press <enter>.

Press <down arrow> key to select a preferred option.
Selection options: (default: “State 0" (Single))

a. State 0: Single Fan.

b. State 1: Dual Fans.

c. State 2: Triple Fans.

8. Press <enter> to change default to selected option.
9. Press <esc> to return to previous menu.

NoupswNe

Fan-1SO Damper Fail Setup {Alarm Reset Type}

1. Press <down arrow> key to display “Summary.”

2. Press <enter> key.

3. Press <down arrow> key to display “System Setup.”

4. Press <down arrow> key to display “Fan-ISO Damper Fail
Setup.”

Press <enter>.

Press <down arrow> key to select a preferred option.

IS

A

PENNBARRY

8.
9.

Selection options: (default: “Manual Restart")

a.

None: The device does not have any status input, and
the module routes the command through the module

to the Off/On output. The module does not check for a
mismatch between the command and status inputs.
Status: The device does have status feedback, and the
Device Status input is used for the Off/On output. The
module does not check for a mismatch between the
command and status inputs.

Automatic Restart: The device does have status
feedback, and the Device Status input is used for the Off/
On output. The module checks for a mismatch between
the command and status. When the property Check
Command On Mismatch is true, the module identifies a
mismatch only when the command input is on. When
the property is false, the module identifies a mismatch
between command and status when the command input
is either on or off. The module disables the device if the
command and status are mismatched longer than the
delay times.

Manual Restart: The device does have status feedback,
and the Device Status input is used for the Off/On
output. The module checks for a mismatch between

the command and status. When the property Check
Command On Mismatch is true, the module identifies a
mismatch only when the command input is on. When
the property is false, the module identifies a mismatch
between command and status when the command input
is either on or off. The module disables the device if the
command and status are mismatched longer than the
delay times. This mode requires manual reset to enable
the device.

Press <enter> to change default to selected option.
Press <esc> to return to previous menu.

Equipment Size: {State 0 -14}

This selection is done at factory to set fan model. This sets
parameters that calculate air flow.

Press <down arrow> key to display “Summary.”

Press <enter> key.

Press <down arrow> key to display “System Setup.”
Press <down arrow> key to display “Equipment Size."”
Press <enter>.

Press <down arrow> key to select a preferred option.
Selection options: (default: “State 0" (vPlume-090))

oA WNRE
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State O = vPlume-090
State 1 = vPlume-105
State 2 = vPlume-122
State 3 = vPlume-135
State 4 = vPlume-150
State 5 = vPlume-165
State 6 = vPlume-182
State 7 = vPlume-200
State 8 = vPlume-222
State 9 = vPlume-245
State 10 = vPlume-270
State 11 = vPlume-300
State 12 = vPlume-330
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n. State 13 = vPlume-365

0. State 14 = vPlume-402
7. Press <enter> to change default to selected option.
8. Press <esc> to return to previous menu.

Number of Sensors: {1 or 2}

This selection determines the number of duct static pressure

sensors installed in two-thirds down stream of duct.

Press <down arrow> key to display “Summary.”

Press <enter> key.

Press <down arrow> key to display “System Setup.”

Press <down arrow> key to display “Number of Sensors.”

Press <enter>.

Press <down arrow> key to select a preferred option.

Selection options: (default: “1")

a. 1

b. 2: Two duct static pressure sensors are installed. This
option activates “EA Static Pressure Signal Type" to
determine effective duct static pressure control process
variable (referred to item G).

QA WN

EA Static Pressure Signal Type: {High Signal/Low Signal/Average/
Single Sensor}

1. Press <down arrow> key to display “Summary.”

2. Press <enter> key.

3. Press <down arrow> key to display “System Setup.”

4. Press <down arrow> key to display “EA Static Pressure Signal
Type."”

5. Press <enter>.
6. Press <down arrow> key to select a preferred option.
Selection options: (default: “Single Sensor”)
a. High Signal: Select high reading to use as effective
proves variable.
b. Low Signal: Select low reading to use as effective proves
variable.
c. Average: Two sensors average reading to use as
effective proves variable.
d. Single Sensor: Only one duct static pressure sensor
applied.
7. g. Press <enter> to change default to selected option.
8. h. Press <esc> to return to previous menu.
Fan 1 Area

This option can use as an area of fan exhaust air flow calculation.
Press <down arrow> key to display “Summary.”

Press <enter> key.

Press <down arrow> key to display “System Setup.”

Press <down arrow> key to display “fan 1 Area.”

Press <enter>.

Enter an actual measured area in square feet. (default: 2.45)
Press <enter> to change default value.

Press <esc> to return to previous menu.

U WN R
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Fan 1 K Factor

This option can use as a K factor of fan exhaust air flow
calculation.

Press <down arrow> key to display “Summary.”
Press <enter> key.

Press <down arrow> key to display “System Setup.”
Press <down arrow> key to display “Fan 1 K Factor.”
Press <enter>.

Enter a balancer K factor. (default: 2.00)

Press <enter> to change default value

7. Press <esc> to return to previous menu

GhAwWNE
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Fan 2 Area: for Dual and Triple Fans

This option can use as an area of fan exhaust air flow calculation.
Press <down arrow> key to display “Summary”

Press <enter> key

Press <down arrow> key to display “System Setup”

Press <down arrow> key to display “Fan 2 Area”

Press <enter>

Enter an actual measured area in square feet. (default: 2.45)
. Press <enter> to change default value.

7. Press <esc> to return to previous menu.

UhwWNRE

Fan 2 K Factor: for Dual and Triple Fans

This option can use as a K factor of fan exhaust air flow
calculation.

Press <down arrow> key to display “Summary.”
Press <enter> key.

Press <down arrow> key to display “System Setup.”
Press <down arrow> key to display “Fan 2 K Factor.”
Press <enter>.

Enter a balancer K factor. (default: 2.00)

Press <enter> to change default value.

Press <esc> to return to previous menu.

AR wWNE
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Fan 3 Area: for Dual and Triple Fans

This option can use as an area of fan exhaust air flow calculation.
Press <down arrow> key to display “Summary.”

Press <enter> key.

Press <down arrow> key to display “System Setup.”

Press <down arrow> key to display “Fan 3 Area.”

Press <enter>.

Enter an actual measured area in square feet. (default: 2.45)
Press <enter> to change default value.

7. Press <esc> to return to previous menu.

UhRWNE
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Fan 3 K Factor: for Dual and Triple Fans

This option can use as a K factor of fan exhaust air flow
calculation.

Press <down arrow> key to display “Summary.”
Press <enter> key.

Press <down arrow> key to display “System Setup.”
Press <down arrow> key to display “fan 3 K Factor.”
Press <enter>.

A WNRE
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Enter a balancer K factor. (default: 2.00)
6. Press <enter> to change default value.
7. Press <esc> to return to previous menu.

Minimum Flow Control: {No/Yes}

This option controls minimum exhaust flow control. Fan speed
control overrides it to maintain minimum exhaust air flow
setpoint. (default: 800 cfm)

Press <down arrow> key to display “Summary.”

Press <enter> key.

Press <down arrow> key to display “System Setup.”

Press <down arrow> key to display “Minimum Flow Control.”
Press <enter>.

Press <down arrow> key to select a preferred option.
Selection options: (default: “No")

QA WN

B Alarm management and troubleshooting

Lab Fan Critical Area Exhaust System
Panel Alarm Indicators

Panel fan fault (EF-x FAULT) red indicators turn on when any fan

faults activate.

1. Fan Failure Alarm: Command and status do not match within
30 seconds for startup mode and 5 seconds for operation
mode.

2. Isolation Damper Alarm: Isolation damper command and
status do not match within alarm delay time, 60 seconds for
startup mode and 5 seconds for operation mode.

Software Alarms over BACnet MS/TP

Object name “Fan x Failure” changes to "Alarm” when any fan

faults activate.

1. Fan Failure Alarm: Command and status do not match within
30 seconds for startup mode and 5 seconds for operation
mode.

2. Isolation Damper Alarm: Isolation damper command and
status do not match within alarm delay time, 60 seconds for
startup mode and 5 seconds for operation mode.

PEAK Display Alarms

Monitor with PEAK display.

Press <down arrow> key to display “Summary.”

Press <enter> key.

Press <down arrow> key to display “Alarms.”

“Fan x Failure” displays: Any alarms with fan x.

Press <down arrow> key.

"“Isolation Damper x Mismatch Alarm”: Fan x Isolation damper

command and status are not matched.

7. "OA Damper 1 Mismatch Alarm”: Fan x bypass damper output
and feedback do not match within +/- 5%.

QA WN =
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Power Exhaust Install: {No/Yes}

This option for control fan nozzle control.

Press <down arrow> key to display “Summary.”

Press <enter> key.

Press <down arrow> key to display “System Setup.”

Press <down arrow> key to display “Minimum Flow Control.”
Press <enter>.

Press <down arrow> key to select a preferred option.
Selection options: (default: “No")

No: No nozzle control

Yes: Nozzle shall control to maintain exhaust air flow

Ok wWN R

Fan failure reset

Operator should reset alarms after troubleshooting (fan, isolation

damper or OA bypass damper) with PEAK display or over BAS

network (BACnet MS/TP).

1. BAS network reset: Command object name “System Reset”
to <Reset>.

2. PEAK display:

Press <down arrow> key to display “Summary.”

Press <enter> key.

Press <down arrow> key to display “Setpoints.”

Press <down arrow> key to display “System Reset.”

Press <enter> key.

Screen will flicking to change value.

Press <down arrow> key to display “Reset.”

Press <enter> key to reset fan alarms.

Press <esc> key.

Display will show “System Reset.”

Press <enter> key to change value to “Off" when all

mechanical issue are resolved.

Press <down arrow> key to display "“Off.”

Press <enter> key.

Screen will flicking to change value.

Display will shows last command “Reset.”

Press <up arrow> key to select “Off."”

Press <enter> key to change value to "Off.”

Press <esc> key till see “Operational.”

AT T Tm e o0 oo
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M Interfacing with Building Management System

PennBarry vPlume Controller (PEAK32) communication protocol is
BACnet MS/TP. PEAK32 shall assigned MS/TP Address and BACnet
Instance Number to communicate with network supervisory
device.

The initial MS/TP MAC address is 4 and BACnet instance number

(Device OID) is 1. Both can be changed with PEAK32 display
screen.

PEAK32 display with controls

Hardware inputs

Change MS/TO Address & OID number
1. Change MS/TP Address

™o a0 oo

h

Press Down arrow to display [Controller].

At [Controller], press Enter.

Press Down arrow to display [Network].

At [Network], Press Enter.

Press Down arrow to display [Address].

At [Address], Press Enter (Screen will blink).
Press Down arrow or Up arrow to change MS/TP
address.

Press Enter when address selected.

Change OID Number

Note: Skip steps a to d if you are continuing from the above
MS/TP address assignment procedure.

w0 a0 oo

h.

Press Down arrow key to display [Controller].

At [Controller], press

Press Down arrow to display [Network].

At [Network], Press.

Press Down arrow to display [Device OID].

At [Device OID], Press Enter (Screen will blink).
Press Down arrow or Up arrow to change BACnet
Instance Number (OID).

Press Enter when address selected.

PEAK32 monitors via the BACnet MS/TP supervisory engine with a
proper MS/TP address and BACnet OID.

vPlume PEAK32 device and objects can be discovered by BACnet
device installation procedures.

Input Range Unit Object Type | Instance #
Exhaust Air Static Pressure Al 0-10 in wc AV 29503
Duct Static Pressure 2* 0-10 in wc AV 29504
vPlume 1 Velocity Pressure Al 0-10 in wc AV 29505
vPlume 2 Velocity Pressure Al 0-10 in wc AV 29506
vPlume 3 Velocity Pressure Al 0-10 in wc AV 29507
vPlume 1 Status BI Off/On Off/On MV 29507
vPlume 2 Status BI Off/On Off/On MV 29508
vPlume 3 Status BI Off/On Off/On MV 29509
Panel System Enable Switch BI Off/On Off/On MV 29510
vPlume 1 Lead Switch BI Off/On Off/On MV 29511
vPlume 2 Lead Switch BI Off/On Off/On MV 29512
vPlume 3 Lead Switch BI Off/On Off/On MV 29513
vPlume 1 I1SO Damper Status Bl Close/Open Close/Open MV 29514
vPlume 2 1SO Damper Status Bl Close/Open Close/Open MV 29515
vPlume 3 ISO Damper Status BI Close/Open Close/Open MV 29516
vPlume 1 Bypass Damper Pos Al 0-100 % open AV 29508
vPlume 2 Bypass Damper Pos Al 0-100 % open AV 29509
vPlume 3 Bypass Damper Pos Al 0-100 % open AV 29510
Outdoor Air Wind Speed Al* 0-100 mph AV 29511

A
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Hardware outputs

Output Range Unit Object Type | Instance #
vPlume 1 VFD Enable BO Off/On Off/On MV 29517
vPlume 1 VFD Output AO 0-100 % AV 29512
vPlume 2 VFD Enable BO Off/On Off/On MV 29518
vPlume 2 VFD Output AO 0-100 % AV 29513
vPlume 3 VFD Enable BO Off/On Off/On MV 29519
vPlume 3 VFD Output AO 0-100 % AV 29514
vPlume 1 1SO Damper Command BO Close/Open Close/Open MV 29520
vPlume 2 ISO Damper Command BO Close/Open Close/Open MV 29521
vPlume 3 ISO Damper Command BO Close/Open Close/Open MV 29522
vPlume Bypass Damper Output AO 0-100 % open AV 29515
vPlume System Enable Light Cmd BO Off/On Off/On MV 29523
vPlume 1 Alarm Light Command BO Off/On Off/On MV 29524
vPlume 2 Alarm Light Command BO Off/On Off/On MV 29525
vPlume 3 Alarm Light Command BO Off/On Off/On MV 29526
RAD Output (Nozzle Output AO) 0-100 % AV 29516
Controller parameters

Parameter Range Unit Object Type | Instance #
System Enable Off/On Off/On MV 29568
System Reset Off/Reset Off/Reset MV 29562
Network Leader Order State (0-5) State (0-5) MV 29567

State O=EF-1

State 1=EF1-EF2

State 2=EF2-EF1

State 3=EF1-EF2-EF3

State 4=EF2-EF3-EF1

State 5=EF3-EF1-EF2
Exhaust Air Static Pressure Setpoint | -5.000 - 5.000 in wc AV 29549
vPlume 1 Maintenance Service Disable/Enable Disable/Enable MV 29564
vPlume 2 Maintenance Service Disable/Enable Disable/Enable MV 29565
vPlume 3 Maintenance Service Disable/Enable Disable/Enable MV 29566
Fan On Delay 0-600 seconds AV 29557
Fan Off Delay 0-600 seconds AV 29563
Fan Minimum Speed 0-100 % AV 29564

A
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Controller configurations

Configuration

Range

Unit

Object Type

Instance #

Equipment Size

State (0-14)

State (0-14)

vPlume-090

vPlume-105

vPlume-122

vPlume-135

vPlume-150

vPlume-165

vPlume-182

vPlume-200

vPlume-222

vPlume-245

vPlume-270

vPlume-300

vPlume-330

vPlume-365

vPlume-402

MV

29575

Fan Setup

Fan Setup

Constant

Variable

None

MV

29569

Fan Type

State (0-2)

State (0-2)

State 0=Single

State 1=Double

State O=Triple

MV

29570

Redundant Exhaust Fan VFD Installed

No/Yes

No/Yes

MV

29571

Number of Sensors

0-3

0-3

AV

29589

EA Static Pressure Signal Type

Signal Select

Signal Select

High Signal

Low Signal

Average

Single Sensor

MV

29572

System Enable Method

ZN-T Remote
Setpoint Mode

ZN-T Remote Setpoint Mode

No Remote Setpoint

Hardware Only

Network Only

Network with Hardware Backup

MV

28573

Fan-ISO Damper Fail Setup

None Status

None Status

None

Status

Automatic Restart

Manual Restart

MV

29574

Minimum Flow Control

No/Yes

No/Yes

MV

29576

Power Exhaust Installed (Nozzle Installed)

No/Yes

No/Yes

MV

29577

A
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MS/TP trunk wiring

Terminating Device Daisy Chained Device
on FC Bus Segment on FC Bus Segment
23 23
n o |+ n o | +
FC Bus ,\
Terminal \
Block Plugs Isolated Shield
Connection
Terminal
To Next To Next
Device on Device on
the FC Bus the FC Bus
Segment Segment
PEAK SA BUS wiring
Terminating Device Daisy Chained Device
on SA Bus on SA Bus
x =
231+
SA Bus
Terminal
Block Plugs Cable Shield
Connection
To Next To Next
Device on Device on
the SA Bus the SA Bus

Stranded, 4-Wire (2 Twisted Pair) Shielded Cable
(One twisted pair is the + and - leads.
The second pair is COM and PWR.)

PEAK 24VAC supply power terminal block wiring

Disconnect supply power to controller by unplugging
Supply Power Plug from Supply Power Jack

N NN
Supply Power © (I) ©
Terminal Block Jack
= =
o o
%) I
24V~

Supply Power
‘ Terminal Block Plug

Wires from
Johnson Controls ........ . I
90 to 240 VAC, Class 2 B VNI
Power Transformer

Brown Wire Orange Wire
(COM) (24 VAC)
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Product warranty
This product is covered by a limited warranty, details of which can be found at

www.johnsoncontrols.com/buildingswarranty.

Software terms

Use of the software that is in (or constitutes) this product,or access to the cloud, or hosted services applicable to this product, if any, is subject to
applicable terms set forth at www.johnsoncontrols.com/techterms. Your use of this product constitutes an agreement to such terms.

Patents
Patents: http://jcipat.com

Single point of contact

APAC Europe NA/SA

JOHNSON CONTROLS JOHNSON CONTROLS JOHNSON CONTROLS
C/O CONTROLS PRODUCT MANAGEMENT WESTENDHOF 3 507 E MICHIGAN ST
NO. 32 CHANGJIJANG RD NEW DISTRICT 45143 ESSEN MILWAUKEE WI 53202
WUXI JIANGSU PROVINCE 214028 - CHINA GERMANY USA

For more contact information, refer to www.johnsoncontrols.com/locations.

Building Technologies & Solutions

[ Headquarters: Milwaukee, Wisconsin, USA

‘ 7 /} (' Branch Offices: Principal Cities World-wide
) JOhl'lSOﬂ Johnson Controls® is registered trademark of Johnson Controls.

All other marks herein are the marks of their respective owners.

ContrOIS © Copyright 2019 Johnson Controls. All rights reserved. Any unauthorized use or copying is strictly prohibited.
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