Intelligent Building Model

The IB model structure has been subdivided into seven systems which may be interfaced to varying degrees. These systems include:

1. Heating Ventilating and Air Conditioning (HVAC) system

2. Lighting System

3. Electrical Power Distribution system

4. Vertical Transport System

5. Security System

6. Life Safety System

7. Communications System

The objective for Intelligent Buildings is to regroup control of these subsystem sunder a compatible communication protocol while maintaining, to the extent possible, independent design and tendering packages for each system.

The communication compatibility will allow use of a common cabling backbone infrastructure incorporating all immediate and foreseeable communication requirements. This backbone infrastructure will link the building’s different communication networks to telco (telecommunication) rooms strategically located throughout the building. Distribution from the telco rooms, on each floor, to each work station could then use segregated floor distribution cabling as required to meet specific area needs of each user.

The independent design and tendering for each communication specific package under predefined compatible communication protocols, instead of an single all encompassing overall tender package will enhance tender competitiveness and will allow independent and timely upgrading of each system as new technologies evolve in the concerned specialty. 

The general IB concept aims to combine the cabling backbone networks for the systems in order to render the building ready to accommodate any initial or future system implementation as building user requirements evolve. This will substantially minimize cost, increase flexibility and enhance the building’s value over its expected life.
Efforts are being deployed between ASHRAE, IEEE, AEE and the computer industry to develop universal communication protocol standards. It is not expected, however, that universal standards will become a reality for another decade. The cabling structure must therefore be conceived to accommodate the foreseeable requirements with minimal disturbance and cost when and if universal standards materialize. The favoured backbone communication cabling technology at this time favors fibre optic technology because of its high speed communication reliability and sharing capabilities.

HVAC

In Intelligent Buildings Systems the governing principle to be used in the selection of the HVAC system options must be to satisfy ventilation standards and occupant comfort control while optimizing, flexibility, energy efficiency and maintenance costs.

An owning and operating cost analysis coupled to an energy simulation of each viable option is mandatory to determine the optimal HVAC solution. In intelligent buildings additional considerations must also address flexibility and modularity as well as state of the art Direct Digital Control (DDC ) Building Automation Systems to minimize future costs associated to tenant fit ups as well as incorporate centralized control to implement energy optimization routines, scheduling, monitoring and interface with other IB systems.

Lighting

The Lighting control system, in IB installations, must be integrated to the EMCS in order to facilitate interaction with the other systems. When used with multilevel lighting control and/or perimeter zone daylight systems certain zones may also be tied to the load shedding program in the Power distribution system. In IB installations occupancy mode, during extended hours, may be controlled from local PC terminals or from strategically located override switches.

Power distribution

The power distribution system generally deals with major electrical components and electrical energy monitoring. Key elements under monitoring and/or control include the emergency power generator, Uninterrupted Power Systems (UPS), the Emergency Lighting System, Individual tenant power metering units and other major electrical loads.

· Emergency power

This system interfaces with other systems to annunciate normal power interruptions and initiate reactivation of emergency loads when emergency power becomes available. It performs similar functions upon restoration of normal power including preprogrammed orderly reactivation of heavy electrical loads.

· Load shedding 

The Power Distribution system in an IB installation may also incorporate, when feasible, a load stabilization or load cycling program to minimize electrical demand charges and the associated cost penalties levied by the hydro utilities.

Vertical transport

In IB installations this system interacts with other systems such as the life support Fire Alarm or the Security systems to define the number of elevators required, the mode of operation and in some instances the accessible floor levels. 

Specific programmed sequences may also be incorporated to prioritize floors under fire alarm condition in order to facilitate the evacuation of the handicapped. 

To minimize energy consumption the number of activated elevators may also be reduced on the basis of time of day schedules, week or weekend days and statutory holidays.

Security

The type of security system may vary depending on the application. Simple systems involving automatic functions such access monitoring, card access control, guard tour monitoring or motion detectors can readily be accommodated by packaged EMCS manufacturer programs. More elaborate security systems involving intensive human intervention from guard stations and closed circuit TV and recording should be sourced from specialized security system manufacturers but should be designed to interface with the EMCS to take full advantage of the individual work station motion detectors.

The card access security program may be interfaced with the Lighting and HVAC subsystems to define activation of the necessary lighting paths and the specific room occupancy mode. Similarly the Life Safety Fire Alarm program could interface with security to release specific locked doors under alarm conditions.

Life Safety

This system deals with the Fire Alarm system, the Emergency Lighting. Interfacing of the Life Safety system with other systems in IB installations is critical to eliminate nuisance alarms and to initiate appropriate sequences such as stop HVAC systems and start the smoke evacuation system.

Interfacing may also allow temporary transfer of spare emergency power not required at the time to other non-critical areas until such time as it is required. As an example during an extended normal power failure when the building has been fully evacuated emergency power assigned to elevators or fire booster pumps if not required could be transferred to perimeter heating pumps, UPS units, freezers or other pre-assigned loads.

Communications

The Communications system in the Intelligent Building differs from its predecessors in that communication is now possible among systems that previously were independent “islands”, separately designed and administered. For example, the EMCS has traditionally been built with wiring that was completely separate from wiring for all other services in the building. In addition, there was no means of connecting the EMCS to non- EMCS equipment in the building, such as user workstations. In the intelligent building, integrated communications is possible. The systems that may communicate include traditional LAN-based (local area network) clients and servers, telephones and telephone switches, video conference devices, and the full range of EMCS devices for HVAC, Security, Lighting, and Fire Alarms.

