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Nowadays the exterior envelope of buildings demtasonstant increase in its heat-shielding chistics.
The buildings are designed according to the nowediase of the Republic of Belarus. But on theesthgalculating the
temperature balance there often occurs the follgwituation: the heat loss is much less than tlag ¢@ins. In this case
the entire heating load is directed to the heatihgnfiltrating air. This air has to be taken insidlisorderly but that is not
possible because of the high airtight packing eftibilding envelope. This report represents thertelogical schemes
and practical solutions to the effective energy beat air supply to the leak tight buildings.

The embedded panel systems are widely used inuitdirigs with the high standard comfort. The heat-
ing elements of the embedded panel systems areatigrtime coil pipes made of stainless steel.

Water is basically used as a heat carrier in thesb@onstruction. Steam is rally used at induséridér-
prises and domestic household. This report corsither possibility of overheated air use. The latter be used
as a heat carrier which can be low n through tlezeated canals of concrete panels. This will sbkeeprob-
lems at the same time: heating and air supply.

Heat supply and ventilation systems are the mogtepoand resource-consuming. Modern engineering
equipment must provide the reliability and comfmirhandling together with its low value, steel méy, labor
intensity during its installation and the high-téntlustrial development of the building construatio

Heat energy, gas and electric power are the malgspread types of power consumption in urban plan-
ning branch of economics.

Gas is still most widely used for cooking and wateating but in the near future it will be repladad
electric power because of the hygienic, economitsdrategic reasons.

City and industrial heat power plants, big disthofler houses are the source of heating in resaleand
public places. Individual local boiler houses vl used more seldom because of the air contaminatio

The production efficiency of the heat energy isthies higher than that of the electric power atahdi-
nary heat power plant. Still the use of the elegiewer can be economically practical because ettmnsider-
able transit waste of heat energy of the branchjrakized systems in big cities or far-away digsic

According to sanitary and ecological standardshilygest heat supply sources are located outsidss cit
That increases the cost of the construction andatipe of heat supply systems.

Heat supply troughs are constructed for heatingtifa¢ing and hot water supply systems. Their strec
of the feed through is complex and demands corsidieispace (from 15 to 100 square meters) depeoditige
equipment, type and parameters of the carrier.presence of boosting recycling pump demands threase of
space up to 25 square meters.

Heating systems are related to ventilating systamserning their final goal-the creation of humamfort in the
buildings. That is why the foreign experience efiise of air conditioning systems shows its highratjpnal characteristics.

To compare the achieved level and perspectives dfngeaentilating systems development one must
take into consideration the climatic conditions.eTdlimate of the Republic of Belarus is colder thhat of
many foreign countries. The open air average teatpes of the coldest month in Minsk is -6,9 °Citebsk -
7,9 °C, in Berlin -0,3 °C, New York +0,8 °C, in Far2,3 °C, in London +4 °C. Because of these diffiees
man) heating-ventilating devices can't be appliredur country.

The research in the sphere of updating the heagngjtating systems has been constantly carriedayut
over 25 years by the Chair of Heat/Gas Supply aadtiation at Polotsk State University. It has begther
state financed or self-supported. The huge amaduwbdk has been fulfilled within the sphere of iilsplemen-
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tation into the national economy of the RepublidBefarus, the former USSR with the considerablénal
and economical effect.

Figure 1 presents one of the process flow shedtsedbuilding air heat supply. It is suggestedge.urhe
natural and waste energy (solar radiation and esthait) are actively used along with the primaryrse - natu-
ral gas and air supply in it.

Fig. 1. Air heating of the buildings

The peculiarity of the architectural-planning opena of the multistoried building is the accommaddat
ladder cage and sectional air flue 5. It gets thhoall the building. Air flue is constructed aseatical shell-and-
tube heat exchanger. There are gas-burning, defdced heating (13) in the bottom part of the fhie and also
a pan for condensate gathering and drainage. Thpad contains clack valve and ventilator (15)tfer spent
air emission into the atmosphere.

Inside the heat-exchanging hole (dr. 6) there aa-bxchange pipes (6) which are vented to the stmo
phere air through the horizontal air flues (7)he top part and air-intake pipes (3). The air-intgkpes (3) are
made up of high-angle panes (2) and the face tter ovall load carrying structure (4). In the bottqart the
heat-exchange pipes (are vented to the atmospheheaugh the horizontal air flue (8), locatedtire basement
and the air diffusion pipes (9), constructed aachiable ones to the inner surface of the outer (llthrough
supply registers are connected with the rooms, lwhie vented to atmosphere through the exhaugtraginal
(20), vertical pipes (11), horizontal air flues,(8)be space of the heat exchanging hole (5), clable or venti-
lator (15) are vented to the atmosphere.

This process flow diagram shows the natural ortigesiirculation of the open air through the pesipressure
network of the heating ventilation system. Firstdipen air enters the vertical air-intake pipessiRg the pipes bottom-
up the air is simultaneously and preparatory hdadeduse of the solar radiation heat and trangmiksiat. Then the air
is directed to the heat-exchange hole throughogdadrizontal air-flues and moves the heat-exchaimgedownwards.
The air is simultaneously heated up to 70 % becalfe heat utilization of exhaust air which moassan approach
flow bottom-up through the tube space. The finatihg to the reference temperature of the incorinig done with the
help of gas-burning devices, equipped with thehgafgtomatics and air temperature control.

Figure 2 shows the temperature calculation resiltthe incoming and evacuated air during its motion
through the heat-exchange hole with the variabtelitions depending on the setting temperaturesebpen air.

The recommended combined system of heat and gifyshps three vertical riser flows in the flow ciitc
These riser flows have the height of all the bogdiThere is also a descending current with thagihg height. This
provides steady natural circulation of the air fegatier during the heating season. When the ojpdaraperature is
increased {t> C) and the gravitational pressure is decredsetidle ventilator usage is needed.

The new progressive heat and air supply technaagfieesidential and public buildings are to beatzd
nowadays. They can provide human comfort accorttirige criteria of energy, resource-saving andapol

Together with the rise of heat-shielding propertiéthe walling and its tight packing (that twice-d
creases heat consumption of the buildings) therddficient way in the urban planning is the furtlieevelop-
ment of the heat supply technology of the buildingth the water replacement on steam and air. Wilhake
possible to get rid of expensive and energy-consgrpumping facilities, which are used to pump hag®unts
of water in multitube long-distance and distribgtgystems and lift on the multistoried buildingdtei
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Water pipe lines branchy network, numerous multipse hardware, various heating devices are charadte
not only by high capital outlays but are also haroperate because of the high persistence ofdter hweat carrier.
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Fig. 2. Ventilating system

The air heating process flow sheet of the multistband public houses has many advantages in compar
son with the certain analogues. The air heatingital is practically combined with the ventilationwhich the
quick-acting types of heat carriers (superheateanstand air) are used.

Figure 1 shows the heating system of the multistbbuilding of cellar structure (residential builgs,
hostels, hotels, sanatoriums etc.), in which thénééke goes through the intake hole 1, heatimgree?, air dif-
fusing hole 3, and vertical channels 4 of the bi@ywentilation. The spent air vent is provided tlgi holes 5
of the exhaust ventilation and exhaust hole 6. @nly ventilator can be installed in the enclostweshe rated
air change in summer and also during the transfigniod if there is #ttle natural draft or there is a lack of it.

The host-based system of mechanical ventilatigme$erable for public buildings, demanding highedev
of air exchange (shops, banks, hospitals etc). Systems work according to the heating schedulehich the
air motion is forcibly performed by the ventilatinstalled in the air handling or exhaust chamibéy.(2).

The high pressure air-conditioning systems areilest in multistoried public buildings of cellulatruc-
ture abroad. The speed of air in their air flue2ds- 30 m per sec. This allows to decrease thi#lgad the air
flue and the volume it takes in the building. Thegstems must be equipped with a high-pressurélatant an
airproof air flue and special acoustic absorbesas et to work during the air outlet into the rootmsprevent
aerodynamic noise. These systems can perform heatictions, but they may have high capital andratienal
costs and are not widely used in the civil engimgeconstruction in our country [2, 3].

It is important and economically practical to const more effective heating-ventilating systemsesfi-
dential and public buildings in the Republic of &®is which imports energy raw resources in the itiomg of
the world energy crisis. That is a heavy burdertiereconomy of the whole nation.

Thanks to the implementation of the pipeless hgat@thnology combined with the air supply systems
the huge amount of the expensive pumping equipméhtbe disengaged. Shut-off-and-regulating armatur
from steel, iron and non-ferrous metal, steel piged metal-roll can be used in industry or in agtice for
irrigation systems construction and water supply.

On condition that the energy consumption is dee@gssing the air heating technology) more than a
third of energy output can be directed on expantdase and currency receipts.

The economical effect of the suggested technologleémentation in the housing complex of the Repub-
lic of Belarus (calculation due to 01.01.2000) j98 billion US dollars. As for the actual pay p#riod itis T =
7,18 year. If the competitive product is marketedRussia the economical effect will be much higher.
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