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The development of the microprocessor equipment is characterized by the continuous 
increase of the integration scale of elements in integrated circuits and improvement of their 
operation properties: reliability, reduction of consumed power, weight and size. This paper 
discusses embedded systems using microcontroller. Today, using various control design and 
system modeling methods the embedded building management project gives an interesting 
insight into the world of modern control theory. Given the task to control the building 
management system using PIC microcontroller.  
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I. INTRODUCTION 
The purpose is to determine the necessary parameters for measuring and control 

in intelligent buildings, to investigate the structure of the distributed microcontroller 
control and to study the parameter from the viewpoint of economic operation, 
achievement of comfort and minimum energy consumption. 

The system task for the embedded system consists in maintaining the required 
value of the regulated quantity, its monitoring or measuring according to a definite 
program that is either pre-set, or specified during system operation depending on 
certain conditions. 

The development of computer technologies in recent years helped the integration 
of various services of different origin, connected with the buildings, in order to be 
created very powerful building management systems. The integration of such kind 
involves the management and automatic control of energy utilization in a building 
that has fire-protection, security and lighting systems and solar and electrical heating 
installations. 

This real ability to solve multiple problems may extend the role of the “building 
energy management systems” (BEMS) to entire “installation controlling”, including 
the planned maintenance works [3], controlling the conditions and determining the 
targets connected with them, making error analysis, and preparing the tenants bills. 
These buildings are often called “intelligent buildings”. 

Organizing the performance of building management systems in such a way, that 
the individual devices will operate together, permits attaining energy economy and 
comfort improvement. The individual management systems that are not controlled 
and coordinated centrally may interfere in their operation, causing inconveniences 
and wasting energy [4]. It is possible to realize an interface between the existing and 
planned systems in such a way that the building will operate smoothly and with 
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highest effectiveness, without any expensive management duplication or unnecessary 
complexity.  

When using the same data buses for all signals, irrespective of the possibility for 
certain cost diminishment, it exists a considerable difference in the meaning of 
messages to be transferred. 

Another reason for the present existence of different systems is the difficulty in 
matching common format standards for protocols and messages between the 
individual manufacturers of building service systems. 

The most important parameters of the embedded system are the price, consumed 
power, reliable performance and user-friendly interface [1]. 

They have the following advantages: 
 Reducing the installation costs by placing the controlling microcomputer in the 
immediate proximity to the plant; 

 Easing the problems connected with transferring analog information and 
guaranteeing its noise resistance; 

 Decomposing the software into several individual microcomputers that permits 
its creation, modification and additional sophistication by different specialists, 
without any need for knowing the entire system; 

 Primary algorithmic processing of information in the individual input-output 
computers, its compression and transfer through the interface with a relatively 
low speed. 

The most important functions of the embedded building management system 
(BMS) are [2]: 

 Automatic regulating and monitoring the temperature parameters. 
 Remote monitoring of parameters, performing control and configuration of 
multiple modules and objects from a single center. 

 Sequencing the switching-on of the normal and emergency operation regimes. 
 Recording the energy consumption. 
 Communications (acquiring diverse information at home by using the electric 
power mains, a telephone line). 

 Messages and processing of alarm signals. 
 Living comfort at the single-family home. 

Problems related to the introduction of input information from respective sensors 
are connected mainly with: 

 The great quantity of simultaneously incoming and processed signals. 
 The need of high accuracy attained in digital code for limited time intervals. 

Here the problems connected with the introduction of digital information are most 
often a result of the necessary large number of digital inputs, the realization of which 
requires special computer architecture and conditions for reducing the cable 
installation costs. 

From electrical point of view the issue becomes more complex as a result of the 
additionally emerging problems: 



ELECTRONICS’ 2005                                                       21 – 23 September, Sozopol, BULGARIA 

 

 Guaranteeing the reliability of the information transferred at a distance, which 
requires its special presentation; 

 Providing high noise resistance and electrical strength at the computer input 
when the signal arrives from several hundred meters. 

 Electrical isolation if this is necessary for the existence of different power 
supply systems. 

 Neutralization of the contact systems oscillation by seeking a software 
solution. When the input information generators are relays, reed-relays or other 
mechanical contacts of corresponding sensors. 

 In using electromagnetic position sensors, reed-ampoules or safety systems 
contacts it is used the operation voltages of the system and it is necessary to 
process the output signals (TTL-non-compatible) by respective circuits 
providing level compatibility. 

Solving the issue of inputting information from a large multitude of digital 
sensors, at observing the possibility of emergence of the problems mentioned above, 
is done by means of the specific architecture of the input circuits through: 

 Matrix processing of the input sensors at algorithm possibility or structural 
restriction for simultaneousness. 

 Specialization of the information (at admissible response rate). 
 Build-up of distributed microprocessor structures subordinated to a preset 
hierarchy. 

Problems connected with obtaining information in embedded systems: Typical for 
the management systems is the need of information processing in real-time regime at 
observing the conditions of the algorithmic requirements and the admissible maximal 
response time between the input, required logical processing and outputs. In many 
cases the latter should be in the microsecond range. Such a time response can be 
achieved by using tabular calculation methods, for which the required memory 
volume should be provided in the structure.. 

To increase the reliability and guarantee the performance of the information 
management outputs it is necessary to consider the following requirements and 
problems: 

 Protecting the output from a short-circuit connection, overloading, reverse 
voltage, etc. 

 Realizing additional logic protection of generated output signals. 
 Providing safe state of the complex of actuators by receiving and taking into 
account the signals from mutual lockings, end position signals, emergency 
breakers, safety circuits, etc. 

II. TECHNICAL DESCRIPTION 
The building management systems represent technological equipment operating in 

a system, through which it is realized a data flow and management activities are 
performed [1]. Various equipment is applied – from sensors to management software 
systems – as actuators, controllers, data-transfer networks and information interface. 
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The building management systems integrate information and management strategies 
that allow achieving working effectiveness. 

In Fig. 1 it is shown a block diagram of embedded systems for managing 
intelligent buildings and integrating typical building servicing areas in an 
administrative building. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The requirements for an automatic building management system have been used 
as a main criterion in the block diagram synthesis.  

The following main blocks are included in it: 
 Modular analog inputs (12 pieces). Their function consists mainly in the 
primary processing of signals from the temperature sensors (from the heating 
and solar and electrical thermal installations), lighting and electrometer: 

1. Solar and electrical thermal installation: 
 To of the solar collector,  To of the water boiler, To of the boilers; 
 Water meter. 

2. Heating system: 
 To of the room; To of the boiler, To of the inlet water; 

3. Electrometer: 
 Voltage transformer, current transformer.  

4. Lighting system: 
These modules include current generator and scale-forming amplifiers, so as a 

result a voltage signal proportional to the temperature is obtained at their outputs. The 
role of the analog inputs is connected with measuring the temperatures, on which the 
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Fig. 1. Block diagram of intelligent buildings management. 
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regulation process depends, by means of immediate connection of standard 
temperature sensors. 

 PIC17C756 microcontroller. It is the nucleus of the built-up system;  
 Block of drivers for RS-485. Through this block it is realized the link between 
the microprocessor module and a higher-level computer; 

 E2PROM module – It contains the software of the system designed; 
 Digital input module (H1802): 8 digital inputs used for receiving signals from: 

 Presence sensor, security system, smoke sensor.  
 Digital output module. They are used for transferring all necessary commands 
to the actuators: 

1. Solar and electrical installation: 
 Pumps, boilers, valve. 

2. Heating system: 
 Pump, boiler, electrothermal valve. 

3. Lighting system: 
4. Fire-protection system: 

 Liquid-crystal display (LCD) module. By means of this block, that also 
involves 4 push-buttons, commands are sent to the controller, and a visual 
feedback is also provided for the following parameters.  

 Real and astronomical time clock module. 
 RESET module. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

III. CONCLUSION 
If the structure proposed should be generalized, it can be noted the following. 

This structure is standard for a minimal microcomputer system. For this structure 
variants are used for the built-up of one-board computer according to specific 
requirements. As it is known, it is also possible to build the controller as a bus-
module system or based on a combined principle. The hardware costs for solving the 
specific problems are minimized by relying on the creation of appropriate software. 

Fig. 2. Designed PCB – an intelligent building management system 
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