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PART 1 - GENERAL

Aim of the document

The document defines the main characteristics and specifications needed to generate an intelligent Energy Management System (EMS) able to provide functions and applications related to comfort, control, and energy saving for hospitality, senior housing, student housing and multi-dwelling units (units) buildings, among others. The document should be a guide line for these solutions specifications.

The purpose of the in-room Energy Management System (EMS or System) is to save energy normally expended on HVAC consumption while not interfering with the occupant’s comfort.

Additionally, the System will be used to provide a higher level of in-room automation intended to enhance the occupant experience. 

PART 2 – SYSTEM SPECIFICATIONS
Energy Management System (EMS)
To save energy, the provider will supply an Energy Management System thermostat (hardwired thermostat for wired applications or wireless thermostat for wireless applications) for controlling HVAC systems. The EMS must use industry-standard, open-source communications protocols (e.g., Zigbee, Bluetooth, Wi-Fi) to ensure seamless interoperability with other wireless technologies that may be deployed now or in the future.

The EMS system shall provide performance information to demonstrate the improved system performance and satisfy the requirements of ISO 5001.3. 

The EMS system shall comply with ASHRAE 189.1-2009 Section 7.4.3.12. 

The EMS will be used for access, control, and monitoring on a networked platform. 
The EMS will be a web-based intelligent automation platform. 

The EMS will integrate Wi-Fi, Bluetooth, or Zigbee as means for communication. 
The EMS’s technology will enable it to integrate with the variety of communication protocols the property already uses.

The EMS will make installation easier and seamlessly integrate building automation.

The EMS software will feature multi-site viewing from single platform, user-friendly graphics, and powerful analytics.

The EMS will consist of the integrated technologies:
· Cloud-based software, EMS designed for building managers and engineers to monitor and control in-room technology based on Wi-Fi, Bluetooth, or Zigbee. 

· Real time data and custom reporting, depending on property management priorities. 

· High-level building views along with granular, individual room control.
The EMS will also feature latest mobile application designed specifically for installers, engineered for easy commissioning of in-room IoT devices. 

The EMS’s mobile app will put in-room technology control in the hands of residents, no matter where they happen to be, featuring customized schedules and increased energy savings when no one is in the controlled space.

The EMS thermostats will enable retrofitting thermostats in existing properties.

The EMS’s Wi-Fi capability will make configuration to the network fast and easy and will make troubleshooting offline devices simple. 
The EMS devices will easily integrate with popular EMS devices on the market today such as smart draperies and smart door locks. The platform will remain relevant into the future.

All the data gathered by the collection of EMS devices is transmitted to the EMS software hosted by reputable Web Services such as Amazon AWS or equivalent, through a highly secure protocol. Regular checks, security/vulnerability updates, and data backups must ensure the ongoing availability of the service.

The EMS platform will provide 24-hour functionality and maintenance, automatic security and vulnerability updates, continual back-ups, data and privacy safety and protection through the use of encrypted protocols and industrial protocols for use with third parties.

The EMS platform will control both direct and indirect costs for the facility, decreasing property’s annual energy expenditure and streamlining day-to-day facilities management functions.

The facility management will have access to property data at any time, from wherever s/he is. The system will have the ability to manage big data and parse it into information that will then be the basis for data analysis aimed at improving a variety of processes.
Web-Based User Interface and Server

A single central server will manage the EMS network per building when possible.

External Communication

To send information and provide remote access for manipulation of thermostat settings, the server will send the thermostat data through the cloud. Typically, the first of three ports on a server are allocated for Internet access to the cloud-based data storage. The server will create an outbound VPN connection to a secure data centre to send one approximately 400-byte record per thermostat every 15 minutes.
User Interface and Gateway Server 

Each room / space system or sub-system will communicate in real-time with the central on-site gateway server interfaced with the web-based user interface command centre. The web-based user interface shall provide a comprehensive list of room status information and alarms, and shall also integrate with the other systems throughout the property.

a. PMS or BMS Integration (if applicable): The on-site gateway server shall interface with the PMS computer. The PMS will provide the on-site gateway server and web-based user interface management platform with current sale status of the rooms (rented/Unrented and check-in/checkout). This information shall be transferred from the On-site gateway server to the room within five seconds and will be used to determine the operation of the HVAC, lights, and other loads in the room. The On-site gateway server can also be linked and interfaced with the Electronic Door Lock (EDL) server. For a Building Management System, server will perform a BACnet IP exchange to coordinate equipment operation and exchange temperature information.
b. Management Display: The web-based user interface command centre shall provide access to management to view and control such parameters as room temperature, room target temperature, HVAC operation, light control, and other conditions and statuses. In general, the web-based user interface platform shall provide access to any function of the room control system that is available to the occupant in the room. The System shall also be capable of displaying a floor layout and real-time events to users having appropriate levels of access.

c. Remote Access/Diagnostics: The application shall provide full support of a remote terminal connected to the server. The onsite gateway server and web-based user interface software architecture is a cloud-based command centre management service. Any device with a web-connected Internet browser may, with the appropriate credentials, log in to monitor the systems operations in real-time and make operational changes if necessary.

d. Alarm Outputs: The application software shall be programmable to route alarm conditions to any device holding an email or SMS address, PMS or third-party interface.

e. Any user is required to log in before gaining access to any information or management of the System. Only Vendor and Customer Administrator may provide the appropriate access level.

f. The Web-based User Interface platform will open to a customizable dashboard screen. From this view, the user may move to whichever display they choose:

i. Network Layout

ii. Floor plan Layout

iii. Room Listing

iv. Report Listing

g. General statistics regarding the service requests shall be displayed on the dashboard screen.

h. Service request information may be output into a third-party workflow system such as ticket management software system, or directly to the PMS.

i. The Energy Management System Platform allows for the display of a variety of occupant preferences including green rooms.

j. Green rooms are activated when the occupant presses the Efficiency Button on the thermostat, thus participating in the property’s environmental sustainability programs.

k. The web-based user interface shall display rooms / spaces that are linked as suites or apartments. The linked spaces shall be color-coded, and the type of link (common door or connecting door) shall be shown displayed in the space blocks.

l. Web-based user interface shall be capable of displaying, at a minimum, the following room / space conditions:

i. Rented - shows which rooms / spaces are currently rented.

ii. Occupancy - shows which rooms / spaces are currently occupied, either by occupants or staff

iii. Rented + Occupancy - shows which rooms / spaces are rented and occupied.

iv. Out of Order - shows which rooms / spaces are out of order for any reason (such as equipment needing repair)

v. Measured Room Temperature (in °F or °C) and Relative Humidity (% RH) - shows the actual temperature and humidity of each room / space.

vi. Target Room Temperature (in °F or °C) and Relative Humidity (% RH) – shows the desired room temperature and humidity of each room.

vii. AC Mode - shows the operational status of the air conditioning system for each room

viii. Measured, Target & AC Mode - shows all the above on the block grid.

ix. HVAC Equipment Operation - shows heating, cooling, and fan operation for each room on the block grid.

x. Queued Operation - shows all pending and in-process commands for operation.

m. Web-based user interface shall display diagnostic information for in-room devices.

n. Web-based user interface shall have Navigation Tree Displays. The user shall have the capability to display property views. Web-based user interface shall have a Network View to display the rooms organized according to their network connectivity status.

o. Web-based user interface shall be able to display a graph of the HVAC trends for each room as well as the property. It shall display occupied rooms as one shade and unoccupied rooms as a different shade. The temperature line will be shown in red for heating mode, blue for cooling mode and black for fan mode only.
p. Web-based user interface shall be able to generate reports that show outstanding occupant requests at the time of report generation. The report shall be able to be generated in a printable format as well as exported into a CSV file.

q. Web-based user interface shall be able to receive and set occupant requests from the PMS or from other systems in the property. An occupant request shall be displayed on every web-based user interface screen that has the particular room selected for view. Web-based user interface shall allow facilities staff to designate a room as taken out of order.

Room Communications, Monitoring and Control

Throughput
The on-site gateway server and the network that links it to the rooms shall be able to handle a minimum of five transactions per second per 500 rooms. A transaction is defined as the sending of a command or data to a room from the onsite gateway server and the receipt of acknowledgment of the proper execution of such command back at the onsite gateway server. The System and its network shall guarantee a response within five seconds when accessing any room component remotely. Such response shall not be conditional on any other activities that take place at that time anywhere else in the System.

Network Integrity
The communication in the System shall comply with ISO/OSI standards. The network should use encryption on any wireless transmitted commands and data to prevent unauthorized commands.

a. Network Capabilities: The System shall be capable of communicating from the

onsite gateway server to the Zigbee Coordinators using a dedicated or shared

Ethernet network, running on Cat5 or better.
Network Security

The Server will have a firewall, and can enable DHCP if the Server has been set up to

create an independent internal network.

HVAC Controls
HVAC Type 
The control equipment, a thermostat (also known as controller), shall be compatible with most HVAC equipment with 6-relay control including Fan Coil Units (FCU’s), packaged terminal air conditioner (PTAC’s), vertical terminal air conditioner (VTAC’s), heat-pumps, split systems (including mini-splits), Variable Refrigerant Flow (VRF) and Variable Refrigerant Volume (VRV) systems, and other unitary HVAC equipment.

Without adding any external relays, the Energy Management System thermostat shall directly control a 1, 2 or 3-speed, line-voltage fan motor with rating of up to ½ HP, and two spring-return control valves (typically Chilled Water and Hot Water), which are 2-position valves that regulate the cold and hot water flow. Thermostat shall also support control of proportional valves using 0-10vdc or 4-20mA signals. The actual control strategy shall be programmed prior to delivery and agreed upon as best practice based on specific HVAC equipment, humidity concerns, and site-specific goals.
a. For factory mounting, the EMS Manufacturer shall provide the HVAC vendor with either an electronic control board consisting of an HVAC Controller with Zigbee wireless communication modules or the backplate and wiring harness for an HVAC Controller to be installed at the point of manufacture in the HVAC unit for control of the fan and valves.
b. The EMS shall support the capability to provide automatic switchover from heating to cooling operation in each room, by receiving a signal from either a centralized interface, BAS, or a strap-on NTC Temp probe sensor to determine water temperature in the HVAC equipment.
HVAC Control Strategies 
The thermostat software shall prevent the System from switching repeatedly from cooling to heating and back while attempting to maintain a constant target temperature. The System’s temperature-control performance the ability to also support control of 2-position valves and control of proportional valves. The System’s humidity-refresh performance shall meet the requirements defined below:
a. Temperature Control: The Energy Management System provided for installation in the room/space shall employ an algorithm to minimize fan speed, valve changes, and hysteresis. Such hysteresis, measured as the temperature difference between the set target temperature and the measured room temperature, shall not exceed 1.0°F or 1.0°C (adjustable) under steady-state conditions and will automatically compensate for changes in the heat/cooling load of the space. The temperature control algorithm shall rely on Recovery Time technology, Fixed Setback Temperature, or Fixed Setback Delta from setpoint, or as defined below and be capable of using the full resources of the HVAC unit to maintain the target temperature.

b. Humidity Refresh Cycle: The System in the room shall be capable of maintaining a minimum reasonable level of humidity.

i. The humidity refresh cycle will activate in unoccupied rooms only.

ii. The room air conditioning shall be activated on a predefined duty cycle to remove excess humidity.

iii. The System shall monitor, via central sensors or individual room sensors, the air temperature and relative humidity. When the relative humidity exceeds a pre-set threshold, the room AC shall be activated if the AC has been shut down for a period of time that exceeds a programmable time value (for example, if the AC has not run for the last one hour).

iv. The System shall support electric-strip reheat, for instances where the dehumidification cycle would excessively cool the controlled space.

v. The system shall support a configurable degree of overshoot from occupants set-point to target RH%.
c. Fan Speed Control: Fan speed shall be selected automatically by the System to match the heat gain/loss in the room. Fixed-fan speed operation shall also be available to the occupant. Fan speeds shall be field-programmable to allow limiting fan speeds to a desired range of speeds. For example, if the High-Fan speed of the HVAC is objectionable to the occupant due to the noise level it creates, the System shall be capable of being programmed on a room-by-room (or space), basis to maintain Medium Fan speed and not enter into the High Fan speed under any condition. Fan operation shall be configurable to provide for “Continuous Fan” or “Automatic Fan”. “Continuous Fan” means that the fan shall run constantly even when the target temperature has been satisfied. “Automatic Fan” means that the fan shall run only on active heating or cooling call from the thermostat.

d. Multiple HVAC Zone Rooms (Suites) / Spaces: The System shall be capable of supporting multizone rooms, where the rooms/spaces may or may not be separated by a door, yet each room/space has multiple HVAC units. The System shall be able to link a wireless thermostat via binding, to the appropriate wireless controller in each conditioned area based on the status of the adjoining door. This prevents lockout rooms (suites) / space from having one room / space calling for heat while the other calling for cooling, creating unnecessary energy consumption.

e. Temperature History: The System shall have the capability to store the temperature, valve, and fan states for each room for a predetermined period of time. At a minimum, each thermostat must store 30-days of 15-minute interval data.

f. Room Occupied State: When the thermostat is in the Occupied state, it controls the HVAC system based on occupied temperature setpoint. The occupant can control the temperature and mode in the room by selecting the desired temperature and mode on the front of the thermostat.

i. Cooling mode shall be enabled by pressing either a ‘soft button’ or screen until an icon representing cooling appears on the screen.

ii. Heating mode shall be enabled by pressing either a ‘soft button’ or screen until an icon representing Heating appears on the screen.

iii. Auto mode, if enabled, shall be activated by pressing a button / screen until ‘auto’ and a heat/cool icon appear on the screen. When a mode is physically engaged, the thermostat shall provide command signals to the HVAC system.

iv. All modes shall be capable of being restricted (locked out) from occupant use through a centralized system.

v. The HVAC system shall be left engaged until the room temperature reaches the occupant’s desired setpoint and then disengages. When the room temperature drifts more than 1.0°F or 1.0°C away from the setpoint, the HVAC system is then re-engaged to drive the temperature back to the user’s setpoint. The 1.0°F or 1.0°C drift value can be configured via the thermostat, or by connecting a cable and laptop with appropriate software, or through the web-based user interface available via any web-connected device.

g. A mobile app must be available that enables the same functionality mentioned in item v. above for mobile applications, the app must be capable of operating on Android and/or iOS operating systems.

h. Room Transitions to Unoccupied state - the thermostat shall remain in the occupied state as long as the occupancy sensor detects the presence of an individual in the space. The thermostat will communicate with other remote occupancy sensors that may be bound to that thermostat. When integrated with an electronic door lock (EDL), the occupancy signal may also come from a wireless signal from the lock to the thermostat upon activation of the door lock. Within a configurable number of minutes after the occupant exits the room, the occupancy sensor onboard the thermostat shall note that the room has become unoccupied. It then waits for a programmable delay time. During the day (bright conditions as seen by the light sensor), this delay time is typically 10 minutes (configurable). At night (dark conditions), this delay time is typically, 45 or 90 minutes. The amount of the night delay time depends on whether or not there have been prior night-time occupancy detections. During this waiting period, the thermostat works as if it is in the occupied state. Once all delays (programmable) have expired, the thermostat then transitions to the unoccupied state.

i. Room Unoccupied state - after the delay window expires (the time is programmable), the thermostat shall go into the unoccupied mode and allow the temperature to drift. When this occurs, an Unoccupied entry with timestamp is written into the thermostat event log, indicating the time in which the space transitioned to the unoccupied state. The setback temperature (the temperature the thermostat allows the room to drift to) is based on the programmed recovery time (the maximum setback deviation allowed and the lower and upper setback limits). When the room temperature reaches the setback temperature, the thermostat will re-engage the HVAC elements to drive the temperature 1.0°F or 1°C towards the user’s set-point and then again allow the room temperature to drift. This process repeats throughout the day until the room becomes occupied. On each drive, the EMS system re-examines how effective the drive was and re-calculates the recovery time-based setback. This allows the EMS system to respond quickly to changing conditions.

j. Room Transitions to Occupied state - the thermostat shall remain in the Unoccupied state until the occupancy sensor (on-board or remote) detects the presence of a person, or if triggered by a door contact or EDL. As soon as the thermostat re-enters the occupied mode, the thermostat setpoint is returned to the value originally set by the occupant, and the thermostat shall immediately activate the heating or cooling elements (dependent on mode) to drive the temperature to the occupant’s selection.

By allowing the temperature to drift its predetermined amount during the unoccupied portions of the day, the HVAC unit ends up running less and therefore consumes less energy.

k. Room Occupancy Status Unknown state - should the occupancy sensor fail to report the status of the room for more than 30 minutes (adjustable), then the thermostat shall assume that the room is Occupied by default. This is also known as Fail-Safe.

l. Measurement and Verification - The thermostat also has the ability to download the runtime and occupancy data that accumulates as the systems run. This data shall allow the customer to measure performance and ascertain the kWh and dollars saved.
Energy Conservation

a. The System shall provide optimized energy conservation measures with minimum inconvenience to the occupant. A Maximum of seven user-defined profiles shall be available to be programmed for various occupancy scenarios. To avoid shifting profiles based on occupancy, Occupancy shall not be a profile; rather, each profile shall be programmable for occupied and unoccupied conditions.

b. The System shall be able to obtain Rented’ status automatically from a Property Management System (PMS). No manual data entry shall be required by the property to update the room’s Rented status or to adjust the profile settings that are used for that status.

c. The System shall determine room occupancy automatically. The System shall keep the room status as Occupied at all times the occupant is in the room.

d. Setback values and related parameters shall be independently adjustable for rented and unrented models. For example, a room may be declared Unoccupied 15 minutes after door closure if rented and no motion was detected, but it may take only two minutes to return the room to the Unoccupied mode if the room is unrented.
e. Reduced on/off switching during the night or “night setback” shall be available for implementation by choice of the property as a means to further reduce energy consumption while the occupant is asleep.
f. The System shall be able to implement setback strategies or cycle off HVAC equipment when exterior doors or windows are opened and the space is trying to maintain a target temperature if wired or wireless door contacts are applied to all active exterior windows and doors. 

g. The System shall be able to offer occupancy-based lighting control and lighting scenes based on first entry or staff entry (with EDL Integration). It should also be capable of providing master switch control for a room.
h. The System shall include peak demand controls that can interface with a Building Management System (BMS) or use an integrated peak demand-limiting module. Load shedding strategies can be initiated in the following hierarchy: Unrented rooms will be set back first; then rented, unoccupied rooms; and finally rented, occupied rooms. Demand parameters and load shedding sequences shall be adjustable to allow for minimal occupant discomfort while optimizing energy conservation efforts.
i. The System shall be capable of presenting historical energy savings analysis presented on a room-by-room basis, allowing data to be sorted based on various criteria in ascending or descending order. 

j. The System shall have the ability to dynamically adjust the sampling rates of the PIR occupancy sensors based on the light levels in the room, increasing the sampling rates during periods in which the room light levels are low and occupancy has been detected, through any connected device, door contacts, and on-board or external PIR sensors.

Digital thermostat 
The Energy Management System thermostat must be simple to operate and contain temperature adjustment, mode selection (heating, cooling, off), touch screen digital display with large, easy to read display, and a built-in passive infrared (PIR) based occupancy sensor designed and calibrated to detect human body heat and motion. The Energy Management System thermostat must be able to interface with the HVAC equipment through a wired or wireless connection, while also being capable of controlling all common types of HVAC systems. 
The Energy Management System thermostat makes decisions about when to engage or disengage the HVAC equipment based on internal programming, input from room occupants via screen on the thermostat, the onboard PIR occupancy sensor, or optional remote sensor(s). The thermostat becomes the main controller of automation for a room when adding optional controlled wireless sensors, outlets, switches, or master switches. 

The Thermostat will be configured to operate as part of the energy management platform. The Thermostat will be enabled to be commissioned from a web site that is secure. The EMS will provide an enterprise cloud portal for historical reviews of performance and group control of thermostat settings.

The thermostat is also capable of working with third-party platforms, including Control4, BACnet based BMS systems, and third-party systems, and able to utilize REST/WebSocket APIs.
a. The System shall include a wall-mounted, illuminated digital thermostat display (wireless display unit or hard-wired thermostat), capable of displaying current room temperature and target temperature in degrees Fahrenheit (°F) or degrees Celsius (°C), selected by the occupant.

b. The thermostat shall have large numerals and be easy to operate, and shall allow changing the target temperature in steps of 1 degree F or 1 degree C. Clear indication shall be provided when the HVAC has been turned off. The Thermostat will provide the possibility to correct date and time.
c. The thermostat will feature a passive infrared (PIR) occupancy sensor with a range of 25 ft. The thermostat will have a 140° wide horizontal viewing angle. The thermostat shall have the capacity to work with a built-in PIR occupancy sensor designed to detect motion and body heat OR a remote PIR motion sensor OR combinations of both. Remote occupancy sensors will have the ability to be hardwired or use Zigbee wireless to communicate with the thermostat. Thermostat must be able to accept communication from up to 8 remote occupancy sensors.

d. The thermostats will operate using a wide range of power relays from 12 volts up to 240 volts with no additional equipment, making the EMS compatible with almost all of HVAC units. The thermostat shall be capable of directly controlling HVAC equipment operating on voltages ranging from 12VAC/18VDC to 277 VAC without the requirement of secondary control relays for the higher voltage applications. The hardwired thermostat or the control unit for a wireless thermostat shall be powered via hardwire connection to the room HVAC equipment.

e. The thermostat shall include a Recovery Time algorithm; the thermostat shall constantly measure how quickly the HVAC system can move the temperature in a room. The thermostat shall use the measured performance to determine the number of degrees the base system can set back the temperature and still expect to attain the occupant’s setpoint within the recovery time. The Recovery Time shall be set at the time of installation, but shall have the capability to be changed in the field using the web-based user interface command centre, or from the front display panel of the thermostat, or from a laptop computer with software and cable to connect to the thermostat. The Recovery Time-based setback temperature changes frequently throughout the day; many variables affect the recovery time of the HVAC equipment. Variables such as sunlight coming in through open drapes, a failing HVAC unit, dirty filters or dirty coils, room location on the shady side of the building, and many others will affect the ability of the HVAC system to move the temperature at any point in time. 
f. The thermostat shall be provided with Zigbee communication that will allow communication with remote occupancy sensors, door contacts, electric outlets, and electric light switches. The thermostat will enable remote control of lamps that are plugged into plug-load/controller enabled electric outlets or light switch-controller enabled light switches, all communicating with the thermostat for occupancy-based control or remote control via any web-connected device through the Internet. In-room communications between all in-room technologies are performed through a self-healing Zigbee mesh network.

g. The hardwired thermostat shall be connectable to the HVAC System via an 8-conductor, 22 gauge or lower low-voltage cable. The wireless controller shall also have the capability of connecting to the HVAC equipment controller wirelessly via Zigbee communications, which shall be hardwired to the HVAC equipment. 

h. The thermostat will be hardwired and low voltage or wireless with a controller. The Thermostat will utilize Wi-Fi for networking, Bluetooth for occupant remote control setup, and Zigbee for remote sensors. The wireless thermostat shall have the ability to be located anywhere in the controlled space, to control the controller, which is mounted on to the HVAC units and communicates wirelessly using Zigbee wireless technology. The HVAC equipment control unit for wireless applications shall be modular in construction so that each of the modules can be added at a later time if not installed initially. The wireless thermostat display unit will be modular so that additional components may be added to the in-room network. For wired applications, the hard-wired thermostat shall be used, which has the display and HVAC equipment control unit in one package.
i. The thermostat will have an “efficiency” capability, which the occupant can use to opt-in to the facility’s sustainability practices. It will trigger the thermostat to engage a more energy-efficient profile.

Occupancy Detection 
The System shall combine inputs from the Electronic Door Lock (EDL) or door-position switch and from a PIR occupancy sensor on the thermostat to determine when the room is occupied.

a. Activation of any button or touch screen on the thermostat or any light switch that is controlled by the System while the entry door is closed shall place the room in the occupied mode.

b. The current occupancy state of the room shall be available to the room controller that controls that room’s HVAC system, as well as to the web-based user interface command centre.
Typical Unoccupied Options

a. Recovery Time - The thermostat shall have the capability to constantly measure how quickly the HVAC system can move the temperature in a room. The thermostat shall use the measured performance to determine the number of degrees the base system can set back the temperature and still be expected to attain the occupant’s setpoint within the recovery time. The recovery time is set at the time of shipment, but can be changed in the field using the web-based user interface command centre or from the front panel. The recovery time-based setback temperature changes frequently throughout the day.

b. Maximum Deviation - A maximum setback deviation can be programmed. A typical maximum setback deviation is 10°F/ 5°C. If the recovery time-based setback exceeds the maximum allowed deviation, then the maximum allowed deviation applies. For example, with a typical maximum deviation of 10°F/ 5°C, if the user’s set-point is 72°F/ 22°C and the recovery time-based setback is 85°F/ 29°C, the system should only allow the temperature to drift to 82°F/ 27°C (10°F / 5°C deviation from 72°F / 22°C).

c. Safety Limits - Besides the maximum setpoint deviation and recovery time, there should also be optional safety limits that can be set. For example, configuring the thermostat to never let the unoccupied setback temperature exceed or fall below a certain temperature. If the safety limit is reached, the System will automatically engage the HVAC regardless of occupant settings in order to heat or cool the room within the safety limit.

d. If the thermostat is in off mode, a freeze protection limit shall be available to force heating to engage to maintain a minimum temperature.

e. Deep Setback (or Vacation Mode) - If the room is unoccupied and unrented for an extended period of time (default is 24 hours), the thermostat shall have the capability to automatically increase the recovery time and maximum allowed setback deviation by a programmed amount. These deep setbacks are applied in gradual steps (25% every 24 hours for example).

f. Refresh Cycle - In humid climates, the thermostat shall be programmed to automatically re-engage power to the HVAC elements after a set amount of consecutive unoccupied time to help lower humidity. Typically, the thermostat’s refresh cycle is programmed to re-engage the HVAC system for 10-15 minutes if a room has been continuously unoccupied for 4-6 hours without any HVAC drives. See Active Dehumidification for alternate humidity options.
Typical Occupied Options

a. Setpoint Limits - User setpoint limits shall be programmed on the thermostat for both cooling and heating. If a cooling set-point limit (for example 73°F/ 23°C) has been programmed into the thermostat, then the thermostat will not permit the occupant to set a temperature lower than 73°F / 23°C. Similarly, if a heating set-point limit has been set (for example 72°F / 22°C), then the thermostat will not allow the room occupant to select a temperature above 72°F/ 22°C when the heating mode is chosen. These set-point limits are optional and are changeable on the front panel or by the use of the web-based user interface command centre.

b. Minimum Drive Time - The thermostat shall have the ability to enforce a minimum amount of ON time once the System has physically engaged heating or cooling. This minimum drive time is changeable on the front panel or by the use of the web-based user interface command centre.
c. Maximum Drive Time - The thermostat shall have the ability to enforce a maximum amount of ON time in the occupied and unoccupied states. If the maximum drive time is reached, there is a forced 5-minute rest time. This value is changeable on the front panel or by the use of the web-based user interface command centre.
d. Mode Delay Time - The thermostat shall have the ability to enforce a minimum wait time after completing an HVAC drive before another drive is allowed. This value shall be adjustable on the front panel or by the use of the web-based user interface command centre.
e. Humidity Targeting (RH%) - The thermostat shall have the capability to target a specific relative humidity value (RH%) in multiple ways. For HVAC equipment that supports active dehumidification, the System shall provide the capability of engaging this stage independently of cooling or heating calls. The System shall provide configurations on how much overcooling can be allowed while targeting a specific RH%. For scheduling applications, the thermostat should be capable of building a dynamic heating/cooling schedule based on internal analysis of a room’s occupancy patterns over the previous month.

Lighting Controls

Automatic Control of Lights in spaces with intermittent occupancy with over 50 rooms / spaces: the lighting switched outlets automatically controlled such that the lighting, and switched outlets are adjusted whenever the room / space is unoccupied.
The System shall have the capability to control the room lights according to the following (additional equipment may be used):

a. Welcome Lights: The overhead lights in the room shall be turned on when the occupant enters the room the first time and if so, chosen by property managers-after each subsequent return to the unoccupied room.

b. Lighting System Control Options: The Master Light Switch: The switch by the entry door shall be able to act as a master light switch and turn off all lights and lamps when activated by the occupant.

c. Lighting Scenes: The lighting fixtures and lamps shall be grouped according to the documented Master Light Switch configuration. Other control functions, such as temperature up/down, drapes open/close, and Privacy notification, shall also be available for control through these programmable switches. These lighting scenes and other functions shall have the capability to be controlled through the web-based user interface command centre, integration with third-party switches and integration with telephony and control devices.
Central Electronic Lock System (CELS) 
The System shall seamlessly integrate with select third-party Electronic Door Locks (EDL) to create a centrally controlled access control system. The integrated access system shall meet the following requirements:
Communications
The EDL shall communicate with the System via a Serial or IP interface at the Server or wirelessly via ZigBee communications in the room.

Fast Response: The link between the System and the EDL shall provide a 0.5 second response time to meet the functional requirements defined herein.
EDL Battery Life
The addition of the required circuitry in the EDL to facilitate wireless communication with the System shall not materially reduce the service life of the batteries that power the EDL. Under no condition shall the service life be less than 18 months. A low battery warning shall be provided as a system alarm.
Door Status
The linked EDL shall report to the System any change in the status of the door opening. Such information shall be used by the System in its Occupancy logic, as defined herein. Note that said link shall alleviate the need for the installation of a separate door contact.

Wiring 
All field wiring to the System shall be made through plug-in connectors to facilitate service and diagnostics. The Vendor shall provide as-run wiring diagrams for room wiring and network wiring.

Field Programmability

Parameter Changes
All room-related parameters, such as target temperature upon check-in, setback temperatures, and the like, shall reside in non-volatile memory in each room and shall be available for programming from the onsite gateway server, or the user interface cloud-based management website as well as the in-room thermostat (hardwired thermostat or the controller for the wireless thermostat). The onsite gateway server shall be able to access rooms on an individual basis, in groups, or in total (i.e., the entire property at one time).

Program Changes
The application program residing in the room controller shall be modifiable through the web-based user interface and onsite gateway server without the need to visit the room. The program stored in each room shall not be affected by the temporary loss of power or networking, regardless of the duration of outage.

Power Fail Recovery
After a power outage, the System throughout the property shall start up automatically and will be fully operational within 5 minutes after restoration of power. In the rooms, all loads controlled by the System will return to their previous states, including target temperature, selected fan speed operation, and lights regardless of the duration of outage.

Noise Restriction
All system components shall be installed in such a manner as to eliminate audible noise to the occupant when the System operates while the occupant is asleep.

Code Compliance
Components installed by the Vendor and wiring/installation performed by the Vendor shall comply with the applicable standards and electrical codes.
Part 3- QUALITY ASSURANCE

A. Qualifications of Manufacturer: The Manufacturer shall have a minimum of 15 years documented experience manufacturing integrated room automation systems and experience deploying these systems. The Manufacturer shall submit a list of at least 10 completed projects using similar integrated room automation systems.

B. Qualifications of Installer: Unless Manufacturer provides installation services, Installer shall submit a letter stating that the Installer is licensed by or acceptable to the Manufacturer of the integrated room automation system.

Part 4- DELIVERY, STORAGE AND HANDLING

A. Deliver materials and products in unopened, factory-labelled packages. Store and handle in strict compliance with the Manufacturer’s instructions and recommendations. Protect from damage. Sequence deliveries to avoid delays, but minimize on-site storage.
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