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1. General
A universal microprocessor-based direct digital zone controller controls and optimizes the operation of the water terminal units equipped with EC motor fan such as fan coils and chilled beams (to be specified by the consultant). It supports different configurations such as 2-pipe cooling, 2-pipe heating, 2-pipe changeover, 2-pipe cooling + electric heater and 4 pipes (to be specified by the consultant).

The ZN525 zone controller operation offers optimal comfort with minimum energy consumption. The controller embeds a control algorithm allowing to maintain both ambient temperature AND discharge air temperature at comfort level (cascade control) via a double PID control loop. 
ZN525 maintains the fan motor to the lowest possible speed while driving the valve for acoustic comfort.

The zone controller operates in stand-alone or communicative (LON) mode; built-in quick master/slave setup facilitates wall/floor reconfigurations and improves fulfillment teams productivity. It complies with the LonMark® HVAC Space Comfort Controller profile 8500 (FTT 10A).
The controller is designed for easy on-site or factory installation. It is powered straight from a 230Vac power line, and directly drives different kinds of approved actuators (hotwax, 3 wires).
The controller supports a zone sensor module that acts as the local Human-Machine Interface.

The zone sensor can be supplied in an innovative design and function set to offer user-friendly comfort control for the zone’s occupants.
A quick RJ9 connection cable between the zone sensor and the unit controller is sufficient to allow both units to communicate with each other.
The zone sensor provides relevant information to the occupant via clear and understandable icons. It also allows the user to adjust a number of settings via large push-buttons. Only local language and/or symbols are accepted to communicate with the user.
Temperature setpoint adjustment

The zone sensor provides two temperature setpoint adjustment methods:

· Absolute setpoint: The zone sensor allows the occupant to adjust the space temperature setpoint within a specified range.

· Relative setpoint: The zone sensor allows the occupant to increase or decrease the space temperature setpoint.

Zone sensor and controller support multi-units synchronization (Round Robin) in the case of several units serving the same zone. If a modification is applied on one zone sensor, such as a setpoint value, this value is updated and displayed on all other wall sensors serving the same zone. 
At any time, the BMS is able to reset manual/local overrides (set point, fan speed mode, timed override) and refresh local LCD displays in order to return to an automatic running condition (e.g. night reset to economy mode, …).
2. Technical characteristics
The zone controller complies 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 
(also see appendix)

	Point name / description
	BI
	AI
	BO
	AO

	Zone occupancy

This input determines the room occupancy and drives the controller in 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 disables fan operation, closes all unit valves and turns off the electric heater (when present).

In a room with several units, all units are stopped if one of the windows is opened. The unit where the window is opened communicates this event to the other related units allowing them to stop heating or cooling while protecting the space from extreme temperatures.
	1
	
	
	

	Condensate overflow

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

	Fan speed control and command
Controls minimal, low, medium and high fan speeds (proportional control) and cuts power supply of fan motor.
	
	
	1
	1

	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 is typically installed downstream 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 decisions or for reporting entering water temperature to the BMS.
	
	1
	
	

	Total wired points
	3
	3
	6
	1


	Zone sensor

	LCD Display 

The following information is displayed: 

	· Heating or Cooling mode

· Fan speed

· Room T° control

· Supply air T° control

· Occupancy status and timed override status display 

· Room T° and Setpoint (relative and/or absolute) 
	· Diagnostics: Water unit controller failure display

· Occupant call

· Maintenance “ping”

· Open window emergency shutdown display

· Multiple zone sensor synchronization

	Module point name / description
	BI
	AI
	BO

	Local setpoint adjustment

The zone sensor provides temperature setpoint adjustment.
	
	1
	

	Local occupied/unoccupied override

The zone controller can be set in occupied bypass mode by pressing the occupancy button. This mode is valid for a stated (configurable) period.
	2
	
	

	Local fan speed override
The zone sensor should 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 ignores the zone sensor fan switch input and uses 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
Electric heating from the BMS can be enabled/disabled.
	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
	17
	1
	7

	TOTAL INFO AVAILABLE ON BMS = 47


	27
	5
	15


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

· Limitation of discharge temperature in order to avoid the ‘cold shower’ effect.
· Control the space or return air temperature while stabilizing the discharge air temperature.
Fan operation
The zone controller supports variable speed fans (0..10V). Continuous or cycling fan operations are supported. The controller, when in occupied mode, can control the fan speed automatically and switch off the fan motor for additional energy savings if 'auto' is enabled either from the local zone sensor or the BMS.

If the 'off' mode is selected, the controller shuts down the fan, closes the valves and waits for a command to return to either fan speed, or 'auto'.

Fan speed override that takes place at the zone sensor level can be automatically reset from the BMS. If, for example, an occupant forces the fan to low speed during a meeting, the fan speed can be reverted to 'auto' position through a command sent by the BMS, which will cancel the local zone sensor fan speed override.

The variable speed fan operates:

•  As a modulating actuator from 0% to 100% when the fan speed command is in Auto mode.

•  As a 1, 2 or 3-speed fan when the fan speed command is Off, Low, Medium or High.
Fan control

When in 'Auto' mode, the zone controller intelligent control algorithm gives greater importance to heat/cool actuators while maintaining the fan at the lowest speed as possible. This action maximizes acoustic comfort by running at the lowest possible fan speed for the longest possible time.
Continuous fan operation

The continuous fan operation is required for the discharge air temperature control. If both a zone sensor module and a communicated request exist, the communicated request has priority.

Cycling fan operation

The cycling fan operation does not support the discharge air temperature control (cascade control algorithm). Selecting cycling fan operation implies using the zone temperature control only (single PI control algorithm) and not using discharge air temperature control. If both a zone sensor module and a communicated request exist, the communicated request has priority.
Entering water temperature sampling
In 2-way valve applications, 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 regulate and accurate water temperature measurement to be done. If the measured water temperature is higher than the actual space temperature, the controller will assume it is capable of delivering heating capacity to the space. If water temperature is lower than the actual space temperature, cooling capacity is expected. If cooling is required and the cooling capacity availability has been determined, the controller will resume to normal operation. The same process occurs with a heating demand. If coil capacity is opposite the need, the controller will close the valves for 60 minutes after which it will repeat a capacity determination process.

Quick Master slave

Pre-engineered Master / Slave capability is included for easy wall, floor arrangement changes.

Zone sensor module
The zone sensor module includes a LCD display and provides the following functions:

Space temperature measurement

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

Temperature setpoint adjustment

The zone sensor provides temperature setpoint adjustments. 

Zone sensors synchronization (Round Robin)
Round Robin is a unique Trane feature that allows any user action on one zone sensor to be shared with other zone sensor modules serving the same zone.
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. 

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

Fan speed adjustment

The zone sensor provides 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 ignores the zone sensor fan switch input and uses the communicated value.

Occupancy button

The zone controller can be set to occupied bypass mode by pressing the occupancy button.  This mode remains effective for a set (configurable) period.

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

Occupant call operation

This function, when enabled, allows the user to send a signal to the Building Management System (BMS) to receive support. This function only operates when Trane Tracer Summit is the BMS for the building and the user is present.

Maintenance request notice

The zone sensor integrates a maintenance request feature that is used by maintenance or operation employees to indicate the BMS that service is required in the zone served by the zone sensor.

Unit failure notice

The zone sensor can report any failure occurring on the ZN525 controller it is connected to. If such a situation arises, an icon appears on the display. The same information is sent to the BMS to report the situation.

This icon is automatically cleared when the ZN525 controller reverts back to normal operation.
Open window notice

In a number of countries, regulation requires that whenever a window is opened in a zone served by a terminal unit, this unit be switched off to save energy.

When this function is activated at the ZN525 controller level and an open window is reported, the user cannot alter any parameter on zone sensor. When the window is closed, this event is cleared and the system reverts to normal operation.
Occupancy modes
When connected to a BMS the zone controller will have at least 4 occupancy modes.
Occupied mode (or Comfort): Normal operating mode for occupied spaces or daytime operation. This mode uses the occupied cooling and heating setpoints. The controller automatically selects the lowest fan speed and the valve (cooling / heating) or the electric heater (if present) are modulating in order to maintain the requested setpoint.
Unoccupied mode (or Antifreeze): Normal operating mode for unoccupied spaces or nighttime. The controller maintains 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 its 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 is guaranteed through 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 provides 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 controls 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 provides the necessary diagnostic information of different types:
Informational diagnostics disappear automatically when the condition no longer exists.

The zone controller provides at least the following informational diagnostics:

· 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.

The zone controller provides at least the following latching diagnostics:

· 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
When the room temperature is below the space low temperature avoidance setpoint, all valves are driven to open and the fan and electric heater are 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.
The zone controller provides at least the following non-latching diagnostics:

· Space temperature failure (measurement is missing): valves are 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 are 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 after 15 minutes, it then switches to local space temperature mode and drives 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
	
	
	1
	1

	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
	4
	10
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