Leadlag™ Laboratory Fan Control System
Specification Division 23 00 00

Part 1. GENERAL

1.01)  The laboratory exhaust fan manufacturer shall supply an electronic control system (Leadlag™) to monitor and control the operation of the laboratory exhaust fans.
1.02)  The Leadlag™ control system shall be capable of four main operating conditions:

A. Cycle fans on/off - constant speed, no variable frequency drives and no (O/A) bypass dampers.

B. Cycle fans on/off - fans running on variable frequency drives, no (O/A) bypass dampers.

C. Cycle fans on/off - fans running with (O/A) bypass dampers, no frequency drives.

D. Cycle fans on/off - fans running on variable frequency drives, with (O/A) bypass dampers.
1.03)  The Leadlag™ shall control the sequential operation of the exhaust fans on a common plenum, and cycle the standby fan (N + 1) while maintaining the system static pressure to within + or – 10% for a maximum of 30 second period during sequencing.
1.04)  The standby fan shall be activated on a ## day period, (adjustable) or as specified by the end user. The fan with the highest run hours shall be cycled off. Standard standby cycle to be field modified, if required.
1.05)  The Leadlag™ shall include Energy Saving Mode, to reduce the quantity of fans in operation and minimize outside air (O/A) bypass air requirement, to reduce energy consumption.

1.06)  The Leadlag™ shall be capable of maintaining the laboratory exhaust system static pressure at a predetermined level regardless of building activity (laboratory hood usage and occupancy). This shall be achieved without any user input. The Leadlag™ shall monitor system static pressure at a reference point in the bypass plenum or exhaust ductwork as indicated on the plan drawings.
1.07)  The system static pressure set-point shall be capable of being set manually via, the Leadlag™ PLC touch screen display or capable of receiving the set-point from the building automation system.

1.08)  The outlet velocity from each exhaust fan shall be maintained at a minimum of 3,000 fpm outlet velocity at all times.

1.09)  Where specified, BACNet compatible interface shall be provided to integrate into the Building Automation System (BAS). Communication protocol shall be BACNet/IP (standard) or BACNet/MSTP. Leadlag™ BACNet interface shall have the following communication points:
A. Adjust static pressure set-point.

B. Actual static pressure.

C. Enable and disable exhaust fans.

D. Fan run time.
E. Fan status (on/off).

F. Date & time.

G. Monitor exhaust fans speed via variable frequency drive (VFD) operation.

H. Bypass Damper position.

I. Fan failure alarm.

1.010)  Where specified, variable frequency drives (VFD) shall be supplied as required for each exhaust fan, and shall match the VFD specifications for the project. Communication cables from the Leadlag™ control panel to the VFD’s shall be limited to  FORMDROPDOWN 
 output.
1.011)  The Leadlag™ control system shall include the following components:
A. Main PLC Control Panel Unit (PCPU), in a NEMA 1 enclosure, to be located inside the building that will contain a microprocessor to control the proper operation of the laboratory exhaust fan system. The PCPU shall include an interactive touch screen that will display operation, fan and alarm status, controls for Manual or Automatic operation, Hand-Off-Auto and start/stop controls.
B. A secondary Auxiliary Actuator Pressure Control Unit (AAPCU) in a NEMA 3R enclosure, to be attached to the bypass plenum and to contain tubes, cables, for reading and maintaining static pressure, and to contain terminals for damper actuator control wiring.

C. Damper control actuators with feed-back capability.

D. Pressure transducers and pressure switches for pressure sensors and isolation damper functionality.

E. Where specified, each exhaust fan shall be supplied with a Piezometer inlet flow measuring ring and transducer to monitor fan inlet flow. The volumetric flow is to be calculated from empirically derived formulas based on testing by the fan manufacturer. The flow reading shall also be used for alarm mode (fan or isolation damper failure), or for minimum fan flow low-point to achieve minimum discharge velocity.
1.012)  The Leadlag™ control system shall be designed, assembled and factory tested by the fan manufacturer.
Part 2. EXHAUST FAN START UP COMMISSIONING
2.01)  All scheduled fans shall start and run in parallel.  
2.02)  Minimum speed and bypass damper shall be controlled to minimize static pressure overshoot. 
2.03)  Before starting the system, ensure all bypass dampers are fully open and all isolation dampers are fully closed. Failure to open the bypass dampers could result in excessive pressure in the system and damage ductwork and other components.
2.04)  During initial commissioning all alarm modes shall be suppressed for a period of 5 minutes (adjustable).
2.05)  When system is fully commissioned, the system shall achieve static pressure set point within 5 minutes of start-up.
2.06)  The Leadlag™ controller shall be capable of distinguishing a fan running at minimum speed and one that has lost a drive belt. Status shall be via measurement of fan shaft rotation and not via current relay.
2.07)  The fan shall ramp up to minimum speed with isolation damper closed.
2.08)  The isolation dampers shall be hardwire interlocked with Leadlag™ PLC. Once the isolation damper has been proven open, the fan shall be allowed to continue its ramp up sequence.

2.09)  Isolation dampers shall include positive feedback.
Part 3. EXHAUST SYSTEM STATIC PRESSURE CONTROL
3.01)  The Leadlag™ controller shall maintain static pressure control at one of five conditions:

A. Normal mode static pressure (adjustable).

B. Degrade mode static pressure (adjustable).
C. Static pressure failure.

D. Fire mode.

E. Emergency mode.

3.02)  Each mode must have specific fan operation and static pressure settings.

3.03)  The fans shall be operated between a minimum percentage speed, ##% (adjustable) and a maximum percentage speed, ##% (adjustable).
3.04)  Static pressure control sequence shall be as follows:
A. Increasing negative static pressure: maintain the fans at their preset minimum speed of ##% and modulate the bypass damper towards its full open position.
B. Decreasing negative static pressure: the Leadlag™ controller shall initially close the bypass damper towards its full closed position. Upon a continued drop in static pressure, the fans shall increase from their preset minimum speed up to their maximum speed. Upon sensing that the static pressure is increasing, slow the fans back down towards their preset minimum speed and then, after reaching the minimum fan speed begin opening the bypass damper.
3.05)  At no time shall the bypass be open when the fans are operating above their minimum speed setting.  

3.06)  The project test and balance contractor shall determine all final operating set points. 
Part 4. EXHAUST FAN ROTATION
4.01)  The Leadlag™ controller shall self-initiate an exhaust fan rotation event every ## days (adjustable) and notifying the operators that a rotation event is has transpired. 

4.02)  Once activated the Leadlag™ controller shall first enable the designated standby fan. 
4.03)  The standby fan shall start and after a delay (pre-determined at the Factory), the standby fan isolation damper will open to its fully open position.
4.04)  The standby fan speed shall immediately match the active fans.
4.05)  As soon as the standby fan is confirmed in operation and that the isolation damper is fully open, the lead fans motor and isolation damper will shut down simultaneously.
4.06)  During the fan transition, the Leadlag™ controller shall modulate the bypass damper to maintain static pressure set point. The pressure fluctuation shall be to within +/- 10% for a short period of time, and shall last no longer than 30 seconds.
Part 5. FAILURE & SYSTEM ALARMS
5.01)  The Leadlag™ control system shall include fan failure & system alarms. Should any Lead Exhaust Fan fail, the Standby Fan shall immediately start in accordance with the cycle start-up sequence. The system static pressure shall not deviate from the target set point by more than +/- 10%.
5.02)  Once the failed fan has been corrected and the Leadlag™ controller sees proof that the failure has been restored, the exhaust fan shall remain standby until required.
5.03)  Available alarm modes:

A. System pressure alarm- low/high (standard).

B. System pressure sensor failure (standard).

C. Isolation & bypass damper open/close failure - control actuator position (standard).

D. Variable frequency drive (VFD) failure (standard).

E. Fan inlet pressure failure (standard).

F. Fan speed alarm (option, as required).
G. Fan back-spin alarm (option, as required).

H. Vibration alarm (option, as required).

I. Temperature alarm – bearings (option, as required).

Part 6. SAFETY CONTROLS
6.01)  In case of primary static pressure sensor failure, a secondary static pressure sensor will be the default. Static pressure sensors can have individual set points (adjustable).
6.02)  All sequences shall be optimized to ensure minimal deviation of the target static set points. This includes initial startup, rotation and fan failure sequences.
Part 7. INSTALLATION
7.01)  M.K. Plastics supplied plenums shipped to the jobsite shall have the AAPCU attached to the plenum. The wiring and controls for damper actuators and the tubing for Static Pressure shall be installed by M.K. Plastics and to be tested and certified prior to shipment. Connection wiring between the PCPU and the AAPCU to be done in the field by the Contractor.

7.02)  Start-up, supervision, and training of the Leadlag™ laboratory exhaust fan control system, shall be provided by an M.K. Plastics factory trained and certified Control Technician.

Part 8. ACCEPTABLE MANUFACTURERS
8.01)  The controls for the laboratory exhaust system shall be Leadlag™ Laboratory Fan Control System, to be supplied by M.K. Plastics Corporation.

8.02)  Approved equal.

M.K. Plastics Corporation (www.mkplastics.com)

Tel: 1-888-278-9988


