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1.0 PART 2 - PRODUCTS
1.1 Materials

1.1.1 Application Specific Controllers

1.1.1.1 Equipment Applications

1.1.1.1.1 Fan Coil Controllers - BACnet - Retrofit

1.1  boofoo

A.  Fan Coil Retrofit Controller (FRC)

Defined as BACnet Application Specific Controllers (ASC) shall utilize a solid-state microprocessor based controller and specifically designed closed loop Direct Digital Control (DDC) algorithms to control a room fan coil terminal in a stand-alone or networked manner. The FRC shall be fully factory tested, and mounted at the unit or where shown on the plans. All control transformers shall be field supplied, mounted and wired. The FRC shall not require a battery. All configuration data is to be stored in non-volatile memory.  Systems that require a battery to store data are not acceptable. 

1.  The FRC shall include the following factory-supplied and field-installed and wired (unless noted otherwise below) control hardware:

a.  Supply Air Sensor: 10,000-ohm thermistor.

b.  Space Temperature, in addition the sensor shall be able to adjust Fan Speed & allow for Mode Selection. 

c.  DX and Fan Speed Relays: Field-supplied relays for fan speed and DX staging control.  

2.  Optional Control Hardware:

The FRC shall include the following factory-supplied and field-installed and wired (unless noted otherwise below) control hardware

a.  Space Relative Humidity Sensors: (Accuracy of ±3% over a range of 10-90%) 

b.  IAQ Sensor: The self-calibrating CO2 sensor shall utilize infrared-diffusion sampling, and be capable of producing a proportional 0 - 10 VDC control signal over a range of 0 - 2000 ppm and shall include indicating LEDs.

c.  Two Pipe Changeover Sensor: Strap-on sensor(s) shall be a thermistor 

d.  Condensate Drain Pan Sensor: Monitors a field-supplied and installed condensate level sensor, or the status of the condensate pump. 

3.  Control Algorithms

Each FRC shall provide the following control routines through factory resident software:

a.  Fan Speed Control: Automatically vary fan speed to meet zone setpoints, or manually set by thermostat fan speed selector switch ( "LO," "MED" or "HI," )

b.  Temperature Compensated Start: Daily start time based on building daily needs and thermal inertia.

c.  Changeover Control (Two Pipe ONLY): FRC automatically determines system mode based on supply header water temperature.

d.  Hot Water 2-position valve heating control: Cycle valve to maintain zone setpoint.

e.  Hot Water modulating valve heating control: Modulate valve to maintain zone setpoint.

f.  Electric heat control: Cycle heat stages to maintain zone setpoint.

g.  Reheat control: Maintain zone temperature during dehumidification overcooling

h.  Chilled water  2-position valve cooling control: Cycle valve to maintain zone setpoint

i.  Chilled water modulating valve cooling control: Modulate valve to maintain zone setpoint.

j.  Dehumidification control: Override zone cooling setpoints to meet zone humidity setpoint

k.  DX cooling control: Cycle cool stages to maintain zone setpoint.

l.  Two-position outside air damper control: Provide zone minimum ventilation needs.

m.  Support IAQ control (Demand Controlled Ventilation CO2 management as per ASHRAE 62) with optional comfort override

4.  Alarm/Alert Processing

The FRC shall contain routine(s) with time delays to process alarms and alerts. All alarms/alerts shall be displayed at a portable PC and via the network at an EMS operator's station or alarm printer.

1.1.1.1.2 Unit Vent Controllers - BACnet - Retrofit

1.2  boofoo

A.  Unit Ventilator Retrofit Controller (UVRC)

Defined as BACnet Application Specific Controllers (ASC) shall utilize a solid-state microprocessor based controller and specifically designed closed loop Direct Digital Control (DDC) algorithms to control a Unit Ventilator in a stand-alone or networked manner. The UVRC shall be fully factory tested, and mounted at the unit or where shown on the plans. All control transformers shall be field supplied, mounted and wired. The UVRC shall not require a battery. All configuration data is to be stored in non-volatile memory.  Systems that require a battery to store data are not acceptable

1.  The UVRC shall include the following factory-supplied and field-installed and wired (unless noted otherwise below) control hardware:

a.  Space Temperature as described in section 2.8.D.1, in addition the sensor shall be able to adjust Fan Speed & allow for Mode Selection. 

b.  Supply Air Sensor: 10,000-ohm thermistor.

c.  Fan Relay and Fan Speed Relays: UVRC shall control fan start/stop and speed with SPDT relays.

d.  Mixed Air Temperature Sensor: Sensor shall consist of multiple thermistor sensors evenly spaced and encased in a flexible copper tube to measure average temperature.

2.  Optional Control Hardware

a.  The UVRC shall include (if shown on the plans) the following factory-supplied and field-mounted and wired (unless shown otherwise below) control hardware:

b.  CO2 Sensor: Self-calibrated sensor shall have indicating LED, a range of 0-2000 PPM and utilize an infrared diffusion sampling tube to produce a proportional 2-I0 VDC control signal.

c.  Changeover Switch: The switch shall indicate cooling below 60°F and heating above 80°F. 

3.  Control Algorithms

a.  The UVRC shall be factory-designed with the following control algorithms:

b.  Fan start/stop control

c.  Automatic fan speed control

d.  Electric heater high temperature protection

e.  DX overcooling protection

f.  Maximize economizer free cooling with fan speed control

g.  Night time free cooling

h.  Temperature compensated optimal system start

i.  Heating control (steam or water valves, and face and bypass dampers)

j.  Heating control with electric heat

k.  Cooling control (water valves or face and bypass dampers)

l.  DX cooling control

m.  Unoccupied heating and cooling control

n.  Mixed air damper control (economizer cycle, ASHRAE cycles,  and minimum ventilation air)

o.  Indoor IAQ control (Demand Controlled Ventilation)

4.  Safeties:

a.  Low supply air temperature protection

b.  Condensate overflow

c.  Supply air high temperature protection

d.  Alarm/Alert Processing

5.  The UVRC shall contain routine(s) with time delays to process alarms and alerts. All alarms/alerts shall be displayed at a portable PC and via the network at an EMS operator's station or alarm printer.

1.1.1.1.3 Rooftop Controllers, BACnet: Retrofit

1.3  boofoo

A.  Rooftop Unit Controller
Rooftop Unit Controller (RTC) shall control all associated HVAC Constant Volume rooftop equipment functions, and be capable of stand-alone or networked operation. The resident algorithms shall use error reduction logic as designated in ASHRAE standard 90.1 to provide temperature control and energy usage.

1.  RTC must conform to a standard BACnet Device profile as specified in ANSI/ASHRAE 135, BACnet Annex L. Unless otherwise specified.

2.  BACnet. RTC shall conform to BACnet Application Specific Controller (B-ASC) device profile as specified in ANSI/ASHRAE 135, BACnet Annex L and shall be listed as a certified B-ASC in the BACnet Testing Laboratories (BTL) Product Listing. RTC shall reside on a BACnet network using the MS/TP Data Link/Physical layer protocol.

3.  Communication. 

a.  Service Port. RTC shall provide a service communication port for connection to a Portable Operator's Terminal. 

b.  Connection shall be extended to space temperature sensor ports where shown on drawings. 

4.  Environment. 

a.  Controller hardware shall be suitable for anticipated ambient conditions. 

b.  RTC shall be mounted in waterproof enclosures and shall be rated for operation at -29°C to 60°C (-20°F to 140°F).

5.  Memory. 

a.  The Controller shall have a Non-Volatile Memory providing indefinite storage of application and configuration data. 

b.  Controller memory shall support operating system, database, and programming requirements.

6.  Controller Time.

a.  Controller shall feature and maintain a 365-day Real-Time Clock/Calendar with holiday functions.

7.  Stand alone capability. The controller shall be capable of providing all control functions of the HVAC system without the use of a computer. 

a.  It shall establish occupancy scheduling based on its own local occupancy schedule, the closure of a contact connected to an external time clock or EMS system, or by a timed override request (1 to 24 hours) through its space temperature sensor override button. 

b.  Each piece of equipment shall be controlled by a single controller to provide stand-alone control in the event of communication failure. All I/O points specified for a piece of equipment shall be integral to its controller. Provide stable and reliable stand-alone control using default values or other method for values normally read over the network.

8.  Networked capability. 

a.  RTC The controllers shall include the inherent capability to access the system control selections as well as to monitor system performance by means of a communicating network with a PC and EMS software program.

b.  When networked, RTC occupancy may be established by user interface or occupancy signal from other controller located in network. 

9.  Scheduling. RTC shall provide the following schedule options as a minimum: 

a.  Weekly. Provide separate schedules for each day of the week. Each schedule shall be able to include up to 5 occupied periods (5 start-stop pairs or 10 events).

b.  Exception. Operator shall be able to designate an exception schedule for each of the next 365 days. After an exception schedule has executed, system shall discard and replace exception schedule with standard schedule for that day of the week.

c.  Holiday. Operator shall be able to define 24 special or holiday schedules of varying length on a scheduling calendar that repeats each year.

10.  Serviceability.

a.  Controller shall have diagnostic LEDs for power, communication, and processor.

b.  Controller in the system shall continually check its processor and memory circuit status and shall generate an alarm on abnormal operation. System shall continuously check controller network and generate alarm for each controller that fails to respond.

11.  Immunity to Power and Noise. Controllers shall be able to operate at 90% to 110% of nominal voltage rating and shall perform an orderly shutdown below 80% nominal voltage. Operation shall be protected against electrical noise of 5 to 120 Hz and from keyed radios up to 5 W at 1 m (3 ft).

12.  Hand held or wall mounted local interface device that allow configuration access shall be password protected with minimum of two levels of security. 

a.  Level one shall provide limited access to controller operational parameters

b.  Level two shall provide full access to controller operational and configuration parameters. 

13.  Alarm Processing. The controller shall contain a routine to process alarms. Alarm processing logic shall also monitor return to normal conditions as part of the alarm scan. The operator will have the ability to modify the alarm/alert priority level.

14.  Demand Limiting. Upon receiving network signal the controller shall be capable of providing separate heating and cooling demand control utilizing two independent demand inputs.

15.  Anti-Short Cycling. Binary output objects shall be protected from short cycling by means of preconfigured minimum on-time and off-time settings, customized for the specific requirements of the application.

16.  On and Off Control with Differential. System shall provide direct- and reverse-acting on and off algorithms with adjustable differential to cycle a binary output based on a controlled variable and setpoint.

17.  Keypad. Where specified provide a local keypad and display for each ASC. Operator shall be able to use keypad to view and edit data. Keypad and display shall require password to prevent unauthorized use. If the manufacturer does not normally provide a keypad and display for each BC and ASC, provide the software and any interface cabling needed to use a laptop computer as a Portable Operator's Terminal for the system. 

18.  Capacity control shall be based on the use of a conventional thermostat, or programmable thermostat, or alternatively, a constant volume unit may utilize its own internal time clock and setpoints (cooling and heating) coupled with a room sensor for capacity control. The controls shall provide separate occupied and unoccupied cooling and heating setpoints - except if a conventional thermostat is used.

19.  To maintain zone temperature at setpoint RTC shall utilize:

a.  fan control

b.  Up to 2 stages of cooling

c.  Up to 3 stages of heating

20.  Economizer control. RTC shall provide analog output signal for economizer control.

2.0 Sequences of Operation

2.1 Sequence of Operation for 
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