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Intelligent control for HVAC devices in LCN system
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Summary: The present paper describes the components of intel-

ligent electric systems used in the building automation systems 

-

system as an example combining the tasks performed by a con-

ventional system and introducing multiple new functionalities 

making it possible to control individual systems in the building, 

Key words: heating, control, intelligent, designing, integration, 

installation.

INTRODUCTION

-

[21]. Therefore, newly erected objects are equipped with the 

systems enabling energy minimization through the cognizant 

energy management i.e. the systems controlling the devices 

operation in a manner imposed by operating personnel in 

Due to technological development, the contemporary 

buildings should ensure proper and effective working condi-

tions for their users [14]. It is possible to achieve this goal by 

means of the state of art, integrated and automated electric 

installation systems. Therefore, the designers are required to 

perform a completely new task as a result of such approach 

to the designing and completion of electrical installations 

on the basis of technical novelties. In recent years, increased 

requirements have been observed in the scope of forming 

a microclimate in rooms. The assurance of proper air quality 

(described by means of temperature and humidity) becomes 

an essential task to be performed by an intelligent building. 

-

the heating, ventilation and air – conditioning in the rooms 

-

-

wide and to the most popular solutions in the scope of build-

ings automation in global scale. The features of an intelligent 

building are demonstrated by the degree of integration of 

important element of a modern and fully automated building. 

The technological progress in the scope of building sector 

contributed to the use of more and more new and complex 

systems dedicated for devices controlling. Due to such com-

plexity and diversity of installations, it was necessary to intro-

duce a system enabling the management of the whole system 

factor consists in the fact that it is impossible to manage the 

building energy resources by means of old type installations. 

In practice, an intelligent building makes it possible to save 

in case of reduced stability of daily and monthly distribution. 

With increasing speed of our life, we are more interested in 

the comfort of buildings and in their convenient use. Routine 

everyday activities can be performed by the building manage-

ment system to be controlled properly by all of us as the users.

Pursuant to building law, the designers of ventilation 

systems are required to meet determined requirements to 

ensure proper conditions in the scope of hygiene and energy 
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caused by the persons occupying a room and by the devices 

installed therein.

The amount of air to be removed within one hour from 

buildings. In public utility buildings, the requirements can 

be met on the basis of fresh air supplied to each person 

staying in such room.

The issues associated with thermal comfort perceived 

PPD indicators and local thermal comfort criterion” and the 

-

ment, encompassing thermal conditions, inside air quality, 

as well as its temperature and humidity. The indicator deter-

mines the mean vote for thermal environment in the rooms 

(people)) is the next thermal comfort indicator, closely as-

sociated with thermal comfort. It must be recognized that 

owing to individual perception, it is impossible to achieve 

identical thermal comfort that can satisfy everyone in the 

same room.

– Class C – PPD < 15%.

Therefore, it can be concluded that the requirements 

applicable to class C are met by the majority of objects in 

to saving of natural resources due to their decreasing 

amounts and increasing prices. The majority of object 

resources in the form of thermal and electric energy orig-

inates from natural resources processing. Therefore, ra-

tional use of electric energy or thermal energy generation 

became a priority.

integration encompasses the integration of object security 

systems as well as building automation systems. The pur-

together: burglary and attack alarm system (SSWN), access 

order to enable proper building safety management and to 

The building automation system encompasses the control 

functions in the scope of heating, ventilation and air-con-

ditioning as well as the control functions in the scope of 

shutters, lighting, lifts, doors and their power supply system 

(including holdup systems).

The purpose of the building automation systems inte-

network is often used for this task. Simultaneously with 

increasing prices of electric energy, the reduction of en-

ergy consumption in the building causes more and more 

problems. 

costs. For example, the cooperation of systems with each 

other in the scope of temperature comfort and ventilation 

in determined room of the building can be commenced 

at the time of logging in to the system by means of em-

maintained on an economic level after its logging out. 

The heating, ventilation and air-conditioning control in 

the comfort of work and is possible by means of simple 

of integrated systems in the building. There are many 

examples and manners of correct energy management, for 

instance the heating planning system in the room. Regular 

network, temperature can be controlled in advance. In 

order to achieve the temperature of 21oC in the room at 

of 15oC. It does not make any big difference but, according 

to an energy balance, the savings on room heating for the 

employees are possible. This solution is also comfortable 

because none of the employees is responsible for heating 

Respiratory tract diseases (for instance asthma) are 

possible as a result of non-compliance with applicable 

standards and regulations (and consequently poor venti-

lation and breathing contaminated air) and prolonged stay 

in the rooms with poor ventilation leads even to cancer 

generation. 

Carbon monoxide poisoning is most dangerous for 

humans due to colourless and odourless character of this 

chemical compound and may lead even to death.

-

sonnel, the impact of poor ventilation on the building (its 

structure and appearance) is also unfavourable and leads to 

heat losses, as shown in Table 1.



The central control becomes a necessity in case of light-

heating, ventilation and air-conditioning system in many 

public utility buildings. The main focus is on maintaining 

the air quality parameters conforming with applicable laws 

system is selected by many companies in order to meet 

these expectations. The sensors, actuators and panels are 

supplied by various manufacturers and selected in a manner 

ensuring optimal functioning of the whole control system 

and its economy with consideration of selected transmis-

sion medium. 

Indoor air quality is measured by means of temperature 

sensors (thermostats), humidity sensors and carbon dioxide 

concentration sensors. These values are transmitted to air 

– conditioning controller ensuring the air – conditioning 

control. 

The required data for the system i.e.: wind direction and 

-

possibility of remote control and information receiving by 

means of mobile telephones and the Internet. The settings 

of heating, ventilation and air-conditioning can be selected 

automatically, in accordance with the schedule.

mode on the basis of signal informing about open or closed 

in case of complex control systems, like the heating, ven-

as well as remote access to the object and measuring data 

archiving.

processor and able to support all modules provided with 

connection I. The measurement values are directly affected 

by the installation place. The following factors should be 

on the sensor as well as the height of its installation and 

distance from adjacent heat sources (lamps, ventilation 

after status checking for the module currently connected 

-

determined value of hysteresis associated with its reaction 

but not exceeding the sensor accuracy. It is also possible 

to program proper response of module for threshold values 

contained in the program.

Ta b l e  1 .  

under window stools, in the corners of the rooms and behind 
furniture.

irrita-
tions of the nasal mucosa, irritations of throat, skin irritation, 
allergic reactions.

Destruction of building structure, humidity penetration into 
walls and their gradual reaction.

Condensed water vapour on cool surfaces of walls and objects.

system.

Fig. 1. Fig. 2. 



Indoor sensor with miniature dimensions enabling its 

-

cessor establishing gradient dependent noise free values and 

the impact of environment on potentially occurring meas-

urement errors should be taken in account at its installation. 

The programming is identical to the method applied in case 

Fig. 3. 

Fig. 4. 

The sensor is supplied with special holder enabling 

its installation in any location without excessive jump-

ing out. 

setting on central heating radiators. The device is provided 

with opening angle electronic meter and used for heating 

control in the rooms instead of conventional radiator shutoff 

knob. It is possible to connect maximum 5 actuators to one 

output in the module.

The transparent cover installed on the housing is also 

used as the lever in order to dismantle the valve from its 

Weather station consisting of light sensor, rain sensor 

and wind intensity meter including proper cables. The whole 

set is contained in two protective boxes which can be in-

stalled on the wall or mast. Proper parameters are set by 

means of appropriate software supplied by the manufactur-

er. It is possible to change the sensitivity of rain sensor by 

means of built – in potentiometer. This sensor is subjected 

to maintenance consisting in contacts cleaning after deter-

mined period of use.

Fig. 8. 

Fig. 5. 

Fig. 6. 

Fig. 7. 



The designing of an intelligent building encompasses 

the following basic phases:

management system concept.

– Design.

– System installation and programming.

– Warranty and post-warranty service.

impossible to fully utilize system capabilities. Therefore 

an audit is necessary to eliminate the differences between 

is less or more necessary, depending on types of objects. It 

is not required that an object should be provided with all 

-

In designing phase, it is necessary to consider the pres-

ence of other systems in the building and to answer the 

question whether the intelligent network will be integrated 

with said system and to determine the degree of integra-

tion. Furthermore the designer is required to consider the 

functions which will be performed by the system and to 

anticipate the use of alternative energy sources. 

The models are often created in order to enable the anal-

ysis of building installations and to establish the assumptions 

for energy saving buildings control. The model illustrated in 

Fig. 8 has been used for testing of installations in an energy 

saving building.

thermostats integrated with electro – valves have been in-

possibility to control and to maintain the temperature in the 

room on preset level. Windows opening sensors have been 

installed additionally in order to reduce heat losses and to 

directly improve rooms heating effectiveness.

been installed in order to ensure proper ventilation in the 

rooms. Slot diffusers have been mounted in walls or close 

to the ceiling as well as air supply and exhaust elements i.e. 

the diffusers mounted in ceiling have been applied in the 

gravity ventilation elements, the devices enabling air change 

control and air temperature control for the air supplied to 

been designed. The principal purpose of an air curtain is to 

create a visible barrier between the rooms being heated or 

air – conditioned and its surroundings. These devices are 

applied in order to improve thermal insulation properties of 

the room where they are installed. Therefore, they are usu-

ally installed in the areas in vicinity of windows and doors 

characterized by the highest heat loss. One of the rooms in 

the building (kitchenette) has been equipped with kitchen 

extractor hood. This device is usually operated during short 

period of time but its output is high and air extracted from 

the rooms contains high amounts of contaminants (mainly 

fats). Therefore, any connections of kitchen extractor hood 

with the main ventilation system are avoided.

The purpose of the present study was to present and 

building and to elaborate the installation design for an of-

Fig. 9. Switchgear model

Fig. 10. 



building automation systems and the concept of intelligent 

contained in these systems, their intercommunication and 

programming were described thereafter. 

The following general conclusions are drawn from the 

considerations presented in this study:

1. The integration and central control solutions are nec-

essary in many public utility buildings owing to large 

number of installed building automation systems in case 

of the following systems: lighting, shutters, safety sys-

and ventilation system. The main focus is on maintaining 

the environment quality parameters (e.g. air temperature 

directives in the scope of work conditions.

2. Heat losses and unfavourable impact on the building 

(its structure and appearance) are possible as a result of 

non-compliance with applicable standards and regula-

-

able health consequences for personnel (e.g. respiratory 

tract diseases, asthma) and prolonged stay in the rooms 

with poor ventilation leads even to cancer cases. 

systems, regardless of their capabilities, have their own 

advantages and disadvantages. Future users of intelli-

market; i.e. the system which could attempt to meet their 

individual needs in the most complete manner.

it possible to create a place with high comfort, conven-

ience and safety for its users and to improve electric 

energy quality and its saving. The saving level and safe-

integrated systems in the building. The tasks associat-

completed in the scope of system operation reliability 

requirements in work and rest environment.

5. Due to low additional expenditures incurred for sys-

tems integration, the intelligent building systems become 

is very short, particularly in case of objects with high en-

objects, educational objects). From an economic point of 

view, the best solution consists in control systems instal-

lation in the object already in its construction phase. In 

such a case, the cost of control systems is equal to only 

1-2% of total costs incurred during its whole service 

life. On the other hand, these systems make it possible 

to reduce the costs associated with later operation and 

maintenance of the building by about 75%. 

the buildings can bring positive effects in micro scale 

(residential building, enterprise etc.) as well as in macro 

scale (whole economy).
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