A. General
The contractor will supply and install an air conditioning (a/c) and energy saving control system of the EIB type. The a/c controller will be “Breeza,” manufactured by Ardan Control Tech.
General Description of the Controller’s Operation
· Local operation of the air conditioning units in rooms, using a smart temperature control that includes control over setting the desired temperature, turning the unit on/off and fan speed, etc. 

· Remote operation, from a computer or control panel, using EIB communications, for all of the following parameters: setting the desired temperature, turning the unit on/off, activating energy saving modes, measuring room temperature, etc. Additional details may be found below.

· Checking for the presence of people in the room, through reception of indications from a presence detector and a limit switch in the door.

· Energy savings by turning off lights and changing the set point temperature when there is no one in the room, in order to reduce the demand for a/c. 

· Automatic activation when temperatures drop and there is a danger of freezing. 

Functional Requirements for the A/C Controller
a. Local control using buttons on the a/c thermostat, including: on/off, switching between heating and cooling modes, changing the desired temperature and changing the fan speed.

b. Local control of the light circuit, using an integral on/off button and external EIB output controller
c. Local indication of the status of a/c and lights, using indicator LED lamps: on/off, heating/cooling, fan speed.

d. Local indication on a digital display – when the system is on – of either the desired temperature or the actual temperature. 

e. Using the presence detector, limit switch and logic to determine the presence status in the room.

f. Turning the units on/off and adjusting the desired temperature based on the presence status in rooms and scheduled commands from the EIB bus.

g. Optional automatic closing of the a/c when a window is opened via direct connection between the controller and a switched dry contact installed on the window. 

h. The option of  monitoring and controlling parameters of the a/c controllers in the rooms from a computer station, including: 

· Read: operative status (on/off), operation mode status (regular, no presence, day/night, energy savings, heat/cool/ventilate), presence status, actual temperature, desired temperature. 

· Control: operative status (on/off), operation mode (day/night, energy savings, heat/cool/ventilate), desired temperature.

i. Remote control – Possibility of operating all of the functions listed in section a, above, from a remote control unit (optional). The remote control units must be based on IR technology and able to receive transmissions from any point in the room.

j. The option of  direct connection to analog input of the temperature-sensing unit (recirculated air).

k. The temperature controller will include a buzzer that will emit a brief sound when a signal is received from the remote control or one of the controller’s buttons is depressed. 

l. When there is a communications failure or a lack of 29V electrical tension, from the EIB system, the controller will continue to function properly, including: adjustment of temperature, energy saving functions that are dependent on presence, local display and local control using buttons on the controller. 

m. Using ETS software, it will be possible to set limits for the highest temperature that can be selected for heating and the lowest for cooling.

n. The controller will be installed on the plaster, over two standard 60mm boxes. 

Description of the Controller

The controller hardware will include:

1. A digital display with one digit before the decimal point and two digits after it. The display will be used for setting the desired temperature (0.5 Kelvin resolution), displaying the actual temperature (0.1 Kelvin resolutions) and malfunctions.

2. Six indicator LED lights that display status: on/off, fan speed, heating/cooling mode, etc. The functions of the lights will be determined by the controller software and ETS parameterization
3. 12V power source to supply the presence detector.

4. Digital, dry contact Input for the presence detector.

5. 12v power source to supply the limit switch in the door or window and digital, dry contact Input for the switch.

6. Temperature sensor - sensitivity to 0.2°C.

7. Input for external temperature sensor for measuring the temperature of recirculated air or, under the floor to prevent overheating if under-floor heating is used.

8. Eight programmable buttons for operating the system’s various functions, including the possibility of turning off the lights by sending a command via EIB communications to the external output controller. 

9. Optional, IR receiver to enable operating the function buttons by remote control. 

10. Five relays (6A, 230V or 2A, 24V each), for operating three fan speeds, heating and cooling valves or other combinations of multiple heat stages, cooling stages, and fan speeds.

11. Plastic base for installation on two 60mm boxes, one for electric tension, and one for extra low voltage. The controller will attach to the base with pressure and all connections to the controller will use removable clips, without the need for screws. When the controller is removed from the base, all of the wires will remain in clips.

12. Internal circuit supplied with current from the a/c will enable the unit to function properly when EIB bus fails short-circuits or does not communicate. 

13. EEPROM memory for storing all software and parameters for the ETS including ability to remember the last operating status during a power failure. The controller will not use batteries for any purpose. 

If the proposed temperature controller does not include all of the functions listed above (such as display, buttons, thermostat, LED indicator lamps, electrical supply for presence detector, relays and digital inputs), the contractor must supply them in addition to the controller and include all of the necessary equipment in the unit’s price.

The controller software will include:

1. Temperature control
2. Operating the fan according to programming in either continual operation or automatic mode. 

3. Logical ability to discern the presence of people in the room on the basis of the presence detector and limit switch. 

4. Transition into energy saving mode when no presence is detected in the room. Using the software and communication with the BUS, it will be possible to define the energy saving mode as either a change in the set point or turning the unit off. 

5. The waiting time between detecting a lack of presence and switching into savings mode will be programmable separately for lights and a/c.

6. Emergencies: Using ETS programming, it will be possible to define automatic operation of the a/c system when extreme temperatures (hot or cold) are reached. This will also be possible when the room is empty, even if the controller is off.

7. Energy saving by using ETS parameters to limit users to a maximum temperature when heating and a minimum temperature when cooling. 

8. Automatic or remote, via EIB communication, selection of heating or cooling mode, and/or manually from the control panel on the controller.

9. Remote monitoring and control (i.e. from a computer), of the parameters of the controller, including reading the room temperature, changing the desired temperature, switching between operating modes: On/Off, energy saving modes, Heating/Cooling/Ventilation, etc. 

10. Possibility of defining the unit’s condition when power is restored after a power failure: previous status or turned off. 

11. Possibility of defining delay time while restarting the compressor.

12. Possibility of using external presence detector, connected by EIB communications.

13. The controller's operation modes will be according to the following scheme:
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If the proposed temperature controller does not include all of the functions listed above, the contractor must supply in addition to the controller and included in the unit’s price, all of the necessary equipment for implementing the mentioned software functions. 

Listing of Inputs and Outputs

	No.
	Description of the Function
	I/O Description 
	I/O type

	1
	Output for controlling cold valve or compressor
	Output from relay to 6A current, 220V tension 
	Physical connection to an external point

	2
	Output for controlling heat valve/heat coil or reverse valve
	Output from relay to 6A current, 220V tension
	Physical connection to an external point

	3
	Output for controlling low fan speed or 2nd stage cooling valve
	Output from relay to 6A current, ¼ horsepower, 220V tension
	Physical connection to an external point

	4
	Output for controlling medium fan speed or 2nd stage compressor or 2nd Heating stage
	Output from relay to 6A current, ¼ horsepower, 220V tension
	Physical connection to an external point

	5
	Output for controlling high fan speed
	Output from relay to 6A current, ¼ horsepower, 220V tension
	Physical connection to an external point

	6
	Input from presence detector
	Digital, dry contact input
	Physical connection to an external point

	7
	Output to supply presence detector
	Stable, internal power source, 12V DC
	Physical connection to an external point

	8
	Input from limit switch on door or window
	Digital, dry contact input
	Physical connection to an external point

	9
	EIB communication 
	Standard EIB connector
	Physical connection to an external point

	10
	Measuring temperature, external sensor for recirculated air
	Analog input
	Physical connection to an external point

	11
	Measuring local temperature
	Internal temperature sensor for analog temperature measurement
	Internal analog sensor

	12
	Raise desired temperature button
	Digital input
	Integral key on unit

	13
	Lower desired temperature button
	Digital input
	Integral key on unit

	14
	Increase fan span button
	Digital input
	Integral key on unit

	15
	Decrease fan span button
	Digital input
	Integral key on unit

	16
	Toggle to cooling/ventilation button
	Digital input
	Integral key on unit

	17
	Toggle to heating/ventilation button
	Digital input
	Integral key on unit

	18
	Turn on
	Digital input
	Integral key on unit

	19
	Turn off
	Digital input
	Integral key on unit

	20
	Air condition On/Off Operation indicator
	Digital output
	Integral LED light, in unit

	21
	Light On/Off Operation indicator
	Digital output
	Integral LED light, in unit

	22
	Low Fan speed indicator
	Digital output
	Integral LED light, in unit

	23
	High Fan speed indicator
	Digital output
	Integral LED light, in unit

	24
	Heating mode indicator 
	Digital output
	Integral LED light, in unit

	25
	Cooling mode indicator 
	Digital output
	Integral LED light, in unit

	26
	Remote air conditioner on/off
	Digital input
	Virtual point for communications, only 

	27
	Remote light on/off
	Digital input
	Virtual point for communications, only 

	28
	Remote reading of on/off status
	Digital output
	Virtual point for communications, only 

	29
	Remote reading of presence detector status
	Digital output
	Virtual point for communications, only 

	30
	Remote reading and setting of desired temperature
	Analog input and output
	Virtual point for communications, only 

	31
	Remote reading of actual temperature
	Digital output
	Virtual point for communications, only

	32
	Set day/night operational mode
	Digital input
	Virtual point for communications, only 

	33
	Set status on/standby
	Digital output
	Virtual point for communications, only 

	34
	Set and read heating status
	Analog input and output
	Virtual point for communications, only 

	35
	Set and read cooling status
	Analog input and output
	Virtual point for communications, only 

	36
	Read presence/absence status
	Digital output
	Virtual point for communications, only 

	
	Set setback status
	Digital input
	Virtual point for communications, only 
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