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1. General
A universal microprocessor-based direct digital zone controller shall control and optimize the operation of the water terminal units like fan coils and chilled beams (to be specified by the consultant). It shall support different configurations such as 2 pipes cooling, 2 pipes heating, 2 pipes change-over, 2 pipes cooling + electric heater and 4 pipes (to be specified by the consultant).

The zone controller operation offers optimal comfort with minimum energy consumption. It shall control both space and discharge temperature via a double PID control loop. The intelligent 3-speed fan control shall drive the fan at the lowest possible speed for acoustic comfort.

The zone controller shall operate in stand-alone or communicative (LON) mode; built-in master/slave capabilities will facilitate wall/floor reconfigurations. It will comply with the LonMark® HVAC Space Comfort Controller profile 8501 (FTT 10A).

The control unit has been designed for easy on-site or factory installation and will directly connect to different types of actuators (hotwax, 3-point, PWM) and the 230Vac power supply network.

The zone sensor module shall act as the local human-machine interface.

It will have an innovative design and function set in order to offer user-friendly comfort control for zone occupants.

A simple RJ9 connection to the zone controller will be sufficient to have both units communicate with each other.

The zone sensor shall provide relevant information to the occupant via clear and understandable icons and will also allow the user to adjust a number of settings via large push-buttons.  Only local language and/or symbols will be accepted to communicate with the user.

At any time, the BMS shall be able to reset manual/local overrides and refresh local LCD displays in order to return to a scheduled condition (e.g. night reset to economy mode, …).

2. Technical characteristics
The zone controller will comply with the following technical characteristics:

	Mounting / wiring


	DIN-rail mounting, removable terminal blocks (except for heating relay output), compact enclosure, RJ9 connection to zone sensor



	Power supply


	230 Vac (+10%/-15%) – 50/60 Hz – 3A max

	Operating environment
	IP20, 0(-60(C, RH 5%-95% non-condensing

Dust protection: pollution level 1



	Standards
	89/336/EEC European directive for low voltage electrical equipment:

*Immunity: 61000-6-1

*Emission: 61000-6-3

73/23/EEC European directive for electromagnetic compatibility:

*EN 60335-1

*EN 60335-2-40



	Diagnostics


	3 LED’s – Service Pin push button


3. Connectivity
	Points physically connected to the zone controller (see also appendix)

	Point name / description
	BI
	AI
	BO

	Zone occupancy

This input determines the room occupancy and drives to controller to 2 different operating modes in stand-alone configuration (unoccupied/anti-freeze or occupied/comfort) and 4 different operating modes when connected to a BMS (occupied/comfort, occupied-standby/economy, unoccupied/anti-freeze or occupied-bypass/night override).
	1
	
	

	Window contact

When an open window is indicated, the controller will disable fan operation, close all unit valves and turn off electric heater (when present).

In a room with several units, all units will be stopped if at least one of the windows is opened. The unit where the window is opened will communicate this event to the other related units allowing them to stop heating or cooling while protecting the space from temperature extremes. 
	1
	
	

	Condensate overflow

When the condensate overflow contact indicates a condensate overflow, the controller will close all unit valves, turn off electric heater (when present) and enable low fan speed to avoid coil flush.
	1
	
	

	Fan speed control

Controls low, medium and high speed of the fan.
	
	
	3

	Cooling valve actuator

Supports 3-wire actuators (2 BO) as well as thermal valves (1 BO).
	
	
	2

	Heat valve actuator

Supports 3-wire actuators (2 BO) as well as thermal valves (1 BO).
	
	
	2

	Electric heater control

Relay and triac outputs should be available to control electric heat (configurable) as a replacement of, or an addition to, the hydronic heating.
	
	
	1

	Zone temperature / return air temperature

Measurement of space temperature with a 10kΩ thermistor for running the controller temperature.
	
	1
	

	Discharge air temperature

This 10kΩ sensor will be typically installed down stream from the cooling/heating hydronic coils and is used for maintaining discharge air temperature within comfort limits (cascade proportional integral control loop for both space and discharge air temperature).
	
	1
	

	Entering water temperature

This 10kΩ thermistor is used when the zone controller is configured for taking changeover decision or for reporting entering water temperature to the BMS.
	
	1
	

	Total wired points
	3
	3
	8


	Zone sensor module points
	
	
	

	Point name / description
	BI
	AI
	BO

	Local setpoint adjustment

The zone sensor will provide temperature setpoint adjustment.
	
	1
	

	Local occupied/unoccupied override

The zone controller shall be configurable to occupied bypass mode by pressing the occupancy button. This mode will remain for a (configurable) period.
	2
	
	

	Local fan speed override
The zone sensor shall provide the possibility to manually control the fan speed when the zone controller is in any occupied mode (Off, Low, Med, High, and Auto). If the fan control request is communicated to the controller (master/slave, BMS), the controller will ignore the zone sensor fan switch input and will use the communicated value.
	5
	
	

	Total zone sensor module points
	7
	1
	


	Software points
	
	
	

	Point name / description
	BI
	AI
	BO

	Auto diagnostics

See detailed description further in this document
	15
	
	

	Electric heater run hours

Cumulative run hours counter to allow power metering and optimization
	
	1
	

	Cool valve position override
BMS override
	
	
	2

	Heat valve position override
BMS override
	
	
	2

	Demand limiting on electric heating
It shall be possible to enable/disable electric heating from the BMS.
	
	1
	

	Filter maintenance status / run hours

The controllers filter status is based on the unit’s fan cumulative run hours and generates a maintenance required diagnostic once the run hours limit (adjustable) is exceeded.
	1
	
	

	Occupancy mode

Occupied (comfort) / Unoccupied (Antifreeze) / Standby (Economy)
	
	
	3

	Total software points
	16
	2
	7


	TOTAL INFO AVAILABLE ON BMS = 47


	26
	6
	15


4. Operation modes and functions
Cascade control
The zone controller shall control both space and discharge temperature via a cascade proportional integral control loop in order to offer the following advantages:

· Limitation of discharge temperature to avoid the ‘cold shower’ effect.
· Control of space or return air temperature whilst stabilizing the discharge air temperature.
Fan operation
The zone controller shall be able to drive three speed fans. For chilled beam applications it will be set up for one speed.

Once the maximum valve position is reached (100% open or discharge temperature limit reached) the controller will react on the fan speed in order to:

· Respect the selected fan coil power capacity. This principle guarantees the valve is driven 100% open at low speed, and 100% open at medium speed, compliant to the selection criteria of the fan coil units.
· Maximize acoustic comfort by running as long as possible at low speed.
Note: Controllers switching fan speed (type 33%, 66%) based on valve percentage opening will be rejected as they do not respect the selection criteria of the fan coil units nor do they optimize the acoustic comfort.

When starting up, the controller will automatically start the fan on high speed during at least one second before switching to low speed. This increases the motor life cycle and ensures the fan start up even after a long period of inactivity.

Entering water temperature sampling
In a 2-way valve application, when the water temperature is not suitable for delivering capacity in accordance to the need, the valves must be closed. The controller will periodically check water temperature by opening up the valve for a couple of minutes, allowing water flow to establish and accurate water temperature measure to be done. If the measured water temperature is higher than the actual space temperature, the controller will assume it is capable of delivering the necessary heating capacity to the space. If the water temperature is lower than the actual space temperature, cooling capacity is expected. If cooling is required and the cooling capacity availability has been confirmed, the controller will resume to normal operation. The same scenario occurs for a heating demand. If the coil capacity does not correspond to the need, the controller will close the valves for 60 minutes, then process a capacity determination process again.

Zone sensor module
The zone sensor module will include a LCD display, and will provide the following functions:

Space temperature measurement

The zone sensors will display either their local space temperature or the return air temperature given by the controller sensor. The zone sensor will send the space temperature on any changes of 0.1°C and every 10 minutes.

Temperature setpoint adjustment

The zone sensor will provide temperature setpoint adjustment. 

Zone sensors synchronization

In an installation with several zone sensors, the same variables such as active operator temperature setpoint, fan speed request, timed override and cancel requests will be shared between the sensors of a specific zone. 

In a group of Master/Slave controllers with multiple zone sensors, a user can make active changes (Setpoints, Occ/unocc, Fan speed) on any zone sensor in the group. The zone sensors within the group will then automatically synchronize and will display the last up-to-date values on their LCDs.

Fan speed adjustment

The zone sensor allows to manually control the fan speed when the zone controller is in any occupied mode (Off, Low, Med, High, and Auto). If the fan control request is communicated to the controller (master/slave, BMS), the controller will ignore the zone sensor fan switch input and will use the communicated value.

Occupancy button

The zone controller shall be configured to occupied bypass mode by pressing the occupancy button.  This mode will remain for a (configurable) period.

At any time the BMS shall be able to reset manual/local overrides and refresh local LCD displays in order to return to a scheduled condition (e.g. night reset to economy mode …)
Occupancy modes

When connected to a BMS, the zone controller will have at least four occupancy modes.
Occupied mode (or Comfort): This is the normal operating mode for occupied spaces or daytime operation. This mode uses the occupied cooling and heating setpoints. The controller will automatically select the lowest fan speed, the valve (cooling / heating) or the electric heater (if present) modulate to maintain the requested setpoint.
Unoccupied mode (or Antifreeze): Normal operating mode for unoccupied spaces or nighttime, the controller will maintain the space temperature at the unoccupied heating or cooling setpoint. 
Occupied standby mode (or Economy): Mode to be used to reduce the heating and cooling operation during the occupied hours when the space is unoccupied.
Occupied bypass mode (or Night Override):  Mode to be used for timed override conditions. In occupied bypass mode, the controller uses the occupied cooling and heating setpoints for 120 minutes. This mode is selected when the communication request is 'unoccupied' and an occupant indicates his/her presence in the space controlled by the unit, either through a local zone sensor, or via a time override request from the BMS.

5. Communication
For optimal system performance, the zone controllers are linked to the BMS.

Interoperability will be guaranteed trough the compliance with the LonMark® HVAC Space Comfort Controller profile 8501.

The zone control unit will use LON communication interface type FTT - 10A. It shall allow peer-to-peer (also referred to as master/slave) data communication.

To simplify setting up “master/slave” applications, the controller will provide information that groups all necessary shared data into one communication variable. 

This master/slave variable includes the following information which is communicated from the master to the slave to ensure similar unit operation:

In case of partial master/slave mode, the master imposes to the slave(s): 


· Effective setpoint.
· Heating/cooling mode.
· Occupancy.

· Fan speed command.
Each slave will control its valves and fan speed to adjust local heat/cool load.

In case of full master/slave mode, the master imposes to the slave(s): 


· Effective setpoint.
· Heating/cooling mode.
· Occupancy.
· Fan speed command.
· Space temperature.
6. Diagnostics
The zone controller will provide the necessary diagnostic information of different types.
Informational diagnostics will disappear automatically when the condition no longer exist.

Informational diagnostics provided by the zone controller include:

· Filter maintenance status / run hours.
· Window contact input.
· Occupant call to allow the occupant to generate a call to building management.
· Maintenance ping to allow maintenance people to identify a single unit.
· Output overrides for manual output test function.
· Water valves override (100% open) at power-up allowing easy water balancing of the system.
Latching diagnostics perform a controller shutdown and automatically restart when the input is present and valid. The diagnostic is maintained until a controller reset occurs.

Latching diagnostics provided by the zone controller include:

· Discharge air temperature low limit.
During this working mode the controller increases the heating capacity or decreases the cooling capacity in order to raise the discharge air temperature above the limit. If the discharge air temperature remains below the limit for three minutes, the controller generates a Discharge air temperature low limit diagnostic and drives all valves open to allow water flow through the coils and switch the fan and electric heater off.
· Space low temperature.
Is invoked when the room temperature is below the space low temperature avoidance setpoint, all valves will be driven to open and the fan and electric heater will be switched off.
The controller disables space low temperature when the space temperature rises 2(C above the space low temperature setpoint.

Non-latching diagnostics perform a controller shutdown and automatically restart when the input is present and valid. The diagnostic is cleared when the input is present and valid.

Non-latching diagnostics provided by the zone controller include:

· Space temperature failure (measurement is missing), valves will be closed, fan and electrical heater are switched off.

· Entering water temperature failure (sensor loss), all cooling operation is prohibited.

· Discharge air temperature failure (sensor loss), valves will be closed; fan and electrical heater are switched off.

· Zone sensor (room module) communication loss is generated if the controller does not receive an update from the zone sensor every 15 minutes. It will switch to local space temperature mode and drive the fan to default speed.


Appendix
	Point name / description
	BI
	AI
	BO
	AO

	
	
	
	
	

	Zone occupancy
	1
	
	
	

	Window contact
	1
	
	
	

	Condensate overflow
	1
	
	
	

	Fan speed control
	
	
	3
	

	Cooling valve actuator
	
	
	
	2

	Heat valve actuator
	
	
	
	2

	Electric heater control
	
	
	
	1

	Zone temperature / return air temperature
	
	1
	
	

	Discharge air temperature
	
	1
	
	

	Entering water temperature
	
	1
	
	

	Local setpoint adjustment
	
	1
	
	

	Local occupied/unoccupied override
	2
	
	
	

	Local fan speed override
	5
	
	
	

	Auto diagnostics
	15
	
	
	

	Electric heater run hours
	
	1
	
	

	Cool valve position override
	
	
	
	2

	Heat valve position override
	
	
	
	2

	Demand limiting on electric heating
	
	1
	
	

	Filter maintenance status / run hours
	1
	
	
	

	Occupancy mode
	
	
	3
	

	Total
	26
	6
	6
	9
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