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Abstract. In the modern world it is increasingly referred to the concept of intelligent building.
Intelligent building referred to above all energy-efficient building, using alternative energy sources, as
well as equipped with modern energy efficient technologies that reduce the energy consumption of the
building in general. But for all the time and does not set forth a definition of intelligence buildings, which
leads to different opinions and approaches to the understanding of the term.
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1. Introduction

The original generic approach to the formal definition of the term  “intelligence”  of buildings in terms
of abstract cybernetics involves the calculation of an abstract intelligence quotient and abstract building
automation rate:

Abstract Intelligence quotient of buildings is determined by the following formula """

QiR

Bl w (1)

where Q — function of the considered set (measure of the set).
Abstract coefficient of buildings automation is determined by the following formula *':
(2)

QP )
BAQS )

P — setof all change processes of parameters and their values of the building;
P1 — asubset of the change processes in values of the observed parameters of the building, P1P;
P2 — asubset of managed processes change the values of the observed parameters of a building, P2P1;

R — set of management processes change of values the observed parameters of the building (the
building process parameter control);
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R1 — asubset of the change control process of values the observed parameters of the building (building
parameters management processes), functional (F) adaptive own state space X1, R1R.

Q - function of the sets under consideration "',

The sets are calculated as shown in the formulas (3) — (6) .

Q(R) = ErerCs (3)
Q(Ry) = Erer, Cr (4)
Q(P,) = Zrep, C; ()
QP) = Zrep, C; (6)

Quantifying the significance of changes in the process parameters for the processes of heat exchange in

building is calculated according to the formula

Ej

EI - I._"':;._EI. (7)

where Ei — energy capacity of the process adopted for the period

2. Method

There is a question of forming method of the unique determination of energy capacity of change
processes of the values of building parameters.

Problem is to generate a set of expressions that define the energy capacity of the known types of
processes for engineering systems.

As part of the work covered such types of buildings as:
* Residential apartment buildings

* Residential townhouses

* Public buildings

3. Discussion

Engineering systems have been considered in the work in accordance with the normative documents of
the Russian Federation

Heating, ventilation and air conditioning, are considered in accordance with SNIP 41-01, water supply
and sanitation systems are considered in accordance with SNIP 2.04.01 and SNIP 02.04.02, electric
power systems are considered in accordance with the PUE.

Structurally proposed set of expression has the form shown in the table 1.

116



Method of Determining Relevance of Changing Processes of Condition Building Parameters

Table 1 The structure of the expression of certain sets of processes energy capacity

No Engineering system  |Type of engineering system Expression
1 Heaters radiator E=f1,
2 Convection E=f,,
3 Air heating E=f 5
4 Natural ventilation system E=f,,
5 Forced ventilation system E=f,,
6 Supply and exhaust ventilation system E=f,,
. Ventilation system The system of supply and exhaust ventilation with |E=f,_,
air recirculation

2 The system of supply and exhaust ventilation air |E=f, 5
recuperation

9 Air-cooling E=fi.

10 The air conditioning Air heating E=f,,
11 system Air humidification by irrigation E=f,,
12 Air steam humidification E=f,,
13 Cold water suppl E=f,,
14 The water supply system Hot water supll; Il)yy E:{(“
15 Sewerage system without heat recovery E=f, |
16 The sewerage system Sewerage system with heat recovery E=f.,
17 Gas supply system Gas supply system E=f;..

Using normative documents consider air heating by means of radiators (point 1 of Table 1). Where
heating consists of two types: air-heating and heating walls

Air-heating is defined bv the formulas (8§ — 9).

Qair = GairCairPair( Tout temp. Tin [mn[:r..:' (8)
k!r"p Hyp, Qair

Cwl Twend — Tw.initial ) f[‘]n.']p.} (9)

Eair =

Where: — thermal power required for heating the air in the radiator heating system, W;

— air consumption,;
— specific heat of air, J/(kg*0C);
Paipr — air density in kg-'ul‘:’.

T — outdoor air temperature, 0C;

out temp*

T — indoor air temperature, 0C;

in temp.

and E,;, — electric power needed to supply the coolant in the radiator heating system for heating the air,
Wi

K — the safety factor;
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y — the proportion of the pumped liquid, N/m?;
Hp — the pump head, m;

In — pump efficiency;

Mp — transfer coefficient;

C ., — specific heat of water, J/(kg*0C);

T ..ena — end water temperature, 0C;

T, msa — 1nitial water temperature, 0C.
Heating walls is defined by the formulas (10 — 11).
Qw = I'T-F':Tm - TDIJI::I (10)
ke vH, Oy
P
Ew = f[”uﬂp.}' (11)

B Cw(Tw.end — Tw.initial)
Q,, — thermal power required for heating the walls of the radiator heating system, W;
K — heat transfer coefticient, W/(m2*0C);

F — wall area, m2;

T;, — indoor air temperature, 0C;

T, — outdoor air temperature, 0C;

E, — electric power needed to supply the coolant in the radiator heating system for heating the walls,
Wi

K, — the safety factor;

vy — the proportion of the pumped liquid, N/m?
H, - the pump head, m;

ln — pump efficiency;

Mlp — transfer coefficient;

C, — specific heat of water, ]/(kg*0C);

Tywea — end water temperature, 0C;

T, ima — initial water temperature, 0C.
4. Conclusion

The presence of such a set of expressions avoids subjective evaluations in determining significance of
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the individual processes change the value of the building parameters. The inclusion of the proposed
set in the method of determining BIQ and BAQ allows an objective comparison of “intelligence” of
different buildings and different types of buildings.

The prospect of work is the development of computer technology, realized in the automated calculation
of the energy capacity and then quantify the significance of the processes of engineering systems. This
computer technology will be the first step of the automated designing, implementing a formal approach
to the definition of “intelligence”  of buildings.
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