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Abstract

Effective control of heating, ventilating and air-conditioning (HVAC) systems is mandatory to prevent energy waste and maintain comfortable indoor environment. With the new wave of intelligent building design as well as rising energy costs and stringent requirements for occupants comfort, numerous control systems are being developed to boost the construction industry towards “smarter”, self-controlled and self-adapting buildings. In this project, we study how HVAC control can be applied to the intelligent building (IB) concept and what systems are presently available or in development stage. The systems we examine in depth are BAS/BACnet and Smart-its. This paper is divided into three main groups: (1) detailed description of each system with pros and cons, (2) applicability to IB concept; and (3) suggestions for improvements.
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1. Introduction – understanding IB

We define a building as being intelligent if it has low impact on the environment with higher performance compared to actual buildings. The building needs to be able to control all its systems by itself and change output variables based on performance. Occupant’s comfort should also be maintained. As a result, the building needs to collect data and analyze it to determine which actions to take. As for any building, an intelligent building also needs to be profitable to its owner.
2. HVAC control systems

a. BAS/BACnet

Building Automation System (BAS) is a control system which monitors lighting and mechanical systems in a building, based on occupancy and predetermined ranges. A BAS can adapt in case of system failure and contact utility manager when it cannot solve a problem. BACnet is a BAS developed by ASHRAE.
b. Smart-its

Smart-Its is a small, self-contained, stick-on computer that can be attached to objects like a post it note. A Smart-Its consist of a core board with a wireless transceiver to let the device communicate with other Smart-Its data about its surroundings. Multiple functions of this Smart-Its technology have applied to sense audio, light level, acceleration, humidity, temperature, and pressure. Besides, Smart-Its is also capable to sense oxygen level from a human body. The current Smart-Its project addresses issue of complicated hardware and software components which is required to build from scratch. The concept is to create a sensor that can present a standardized hardware solution. Several sample applications have been developed varying from solving a mundane but intricate task such as furniture assembly to lifesaving tool to support avalanche rescue teams. The Smart-Its lifetime ranges from several days to one year. It can be powered by a range of source such as lithium coil cells, standard AAAs, or rechargeable batteries. Future researches are aiming for a smaller, lower cost, and a longer life device. 


This new technology can be adapted into HVAC comfort sensing system. Three out of seven functions listed above can directly be used in indoor air quality control, which are humidity, temperature, and pressure. The current Smart-Its sensor can be as small as 17x25x15 mm with a weight about 8 grams. This application can be easy attached to a human body. The sensor then can sense a human’s body temperature and transmitting the information to the thermal control sensor. The control sensor then can activate the actuators and make changes to input parameters and adjust control to provide comfort to that person. The possible idea is to install the Smart-Its sensor widely so that everywhere a person go, the temperature can be adjusted to his own body thermal comfort zone. All the information is exported into the computer; therefore, it can be recorded and stored for other studies relating to balance the control conditions for energy efficiency and indoor air quality, as well as health issues.

3. Applicability to IB concept

Since an IB needs to be efficient in its control of its system, BAS and Smart-its can help improve the output range of the mechanical system.
4. Discussion

5. Conclusion
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