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Saving of heat energy costs while providing residents with heat and hot water

In the article data on the amount of heat while providing consumers with heat and hot water are presented.
The installation of heat meters is necessary to improve the standard of living of the population through the
efficient use of heat energy. Various devices are used to take account of the consumption of heat in heat
supply and hot water supply to consumers. Heat metering devices have been started to be installed in
residential buildings in recent years. Questions connected to account of heat consumption and its cost is very
important these days. The considered commercial heat metering station includes a heat meter, a mass meter or
a heat carrier volume, pressure and temperature sensors. We only need to calculate the meter to save energy
for heat energy because we only have to pay for the heat we consume. While equipping a residential house
with heat metering devices, it was observed that payment for heat energy and consumed hot water was
beneficial for consumers.

Key words: heat metering, heat energy, heat supply, flow meter, heat carrier.

Heating systems are an important part of the engineering of energy and industrial facilities. Special
productions are created in large cities in order to organize the use of these systems. One of the key issues of
operation is the organization of reliable heat supply to consumers [1].

Heating systems in heating facilities operate only during heating season from October to April, while
hot water supply is provided throughout the year. Seasonal thermal loads depend on climatic conditions as
they are subjected to changes in the heated period due to the external air temperature of the heat loss. Main
seasonal heat loads include heat loads used for heating, venting and air conditioning of buildings. Heat loads
for heating during the year are considered by the hot water supply systems, technological needs of communal
and industrial enterprises of public buildings [2].

The accounting and controlling of heat energy consumed in heating of buildings is a topical issue both
for housing and communal services and ordinary consumers. Large losses in heat grids are excluded as long
as introduce effective methods of heat metering. At present, 20 % of heat loss is lost in the network, while
30 % of all dispatched energy is lost during transportation. Heat loads in heat exchangers are not regulated
and as a result heat is consumed at home [3].

In addition, installation of thermal energy meters is essential to ensure the improvement of the living
standards of the population by utilizing thermal energy effectively. We only need to calculate the meter to
save energy for thermal energy because we only have to pay for the heat used. Equipping multi-storey
apartment housing with computing equipment:

— pay only for the amount of heat energy consumed;

— refuse to invest in poor municipal resources;
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— will give the opportunity to profitably use communal resources.

Calculation of payments to consumers without metering devices is carried out according to
consumption norms. Therefore, the installation of heat energy meters will help to optimize the system of
requirements for the use of thermal energy, and at the discretion of the customer allows to organize and
distribute thermal energy in the building.

In connection with the above problems buildings connected to centralized heating networks must be
equipped with commercial heat metering devices consumed at heating points. A commercial heat metering
station includes a heat meter, a device for calculating the amount of heat based on input information about
the mass, temperature and pressure of the coolant. Registration, collection, storage, processing of quantities
of energy consumed, their processing and delivery, information quality, information storage, recorders,
timers, registers. These elements provide a high level of reliability, accuracy, independence of
measurements, fast response of the device and a wide range of measurements of the dimensions of the
coolant flow. Domestic or foreign heat meters included in the State Register of Measuring Instruments and
meeting the requirements of technical conditions can be used in the accounting units [4—7].

Choosing a computational tool requires careful consideration of its technical data, installation
procedures, service rules. The principle of operation is to determine the amount of heat at the entrance, fix
the temperature and determine the amount of heat exchanger consumed. The calculation is based on the
coolant and the heat input scheme. Heaters can predict heat transfer costs. The building is equipped with a
heat transfer pipe.

Thermal energy is determined by measuring the volume, temperature and pressure of the thermal
media. The heat transfer medium is calculated using the computing device. Home computing tools can
perform additional operations. They store and record the consumed heat information. The main differences
between the heat meters are dependent on the measurement methods, installation and operation conditions,
and their cost. It is advisable to automate the data collection system in the selection of heat metering devices
in buildings. Automated data transmission systems are implemented by modem. Connection of the modems
dependent on the type of heat meter is carried out by connecting the heat exchanger to the digital port, as
well as to the interface or radio transceiver converters.

Due to the above mentioned issues the consumers were able to determine the cost of heating and hot
water supply and determine its cost and reduce costs. The object of the research is a 5-storey, 80-apartment
house. In the dwelling house since 2015 special tools for heating and hot water are installed.

As for the main issues of using heat energy, the VKT-7 heat meter was used to regulate heat
consumption and heat conductor parameters. The VCT-7 can be connected to a printer, personal computer,
battery pack, and a RS232S or RS485 interface modem. The NP-4A battery is used to extract data from
calculators. The NP-4A battery is widely used when reading and indicating loss values in an electromagnetic
flow sensor, reading and indicating pressure values in a heat calculator database.

Information on thermal energy in heat and hot water supply during heating season are presented in
Figures 1 and 2.
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Figure 1. Heating energy in heating season
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Figure 2. Heat energy relative to hot water

During the heating season, the reduction in the population's heat energy data is associated with a
decrease in heat supply and hot water supply from heat energy in May-September, stopping the supply of hot
water during the end of the heating season and preparation for the heating season.

The results of the research were compared before and after commercial heat metering installation. Data

on thermal energy cost at hot water supply in November-December 2016 and January-September 2017 are
shown in Figures 3 and 4.
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Figure 3. The value of thermal energy in the heat supply of consumers
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Figure 4. The cost of consumed hot water

In the absence of computing equipment data for consumers during the heat supply period, we see that in
January, the cost of heat energy increased. This is due to the increase in heating costs per 1 m’:
93,3 tenge/m’, 2015 — 104.7 3 tenge/m’, 2016 — 110.98 tenge/m”. The dependence on the device data
showed that a sharp decline in the cost of heat energy in April was due to the end of the heating season.

The following conclusions are drawn from the dependence of the thermal energy cost during heat
supply:

—about 2,623,000 tenge were spent for the total thermal energy in the absence of computing tools,
while during the period from November-December of 2015 to January-September of 2016 the
installation of the counting device amounted to 1,393,700 tenge;

—about 2,688,200 tenge were spent in the absence of computing tools during the period from
November-December of 2016 to January-September of 2017, when 1393000 tenge were spent on the
installation of heat metering devices.

It is proved that consumers are provided with heat energy and hot water for the consumers when using

housing computing devices.
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TypFbIHIAPABI KbLIYMEH KdHe BICTBIK CYMEH Ka0AbIKTayaAa
KbLTYy JHEPIUSCHIHBIH IIBIFBIHAAPBIH YHEMACY

Makanana TYTHIHYIIBUIAPABI JKBUTYMEH JKOHE BICTHIK CyMEH KaMTaMachl3 €Ty Ke3iHAEeri >KbUIy Meimepi
Typansl Aepekrep KedTipingi. JKpuly SHEprHSACHIH €CENTeriliTepili OpHATy XXBULYy SHEPIUSCHIH THIMII
naiiganany eceGiHEeH XaJbIKTBIH OMIp Cypy ACHIeHiH apTTHIpY VIIIH KakeT. TYTHIHYIIBUIApABI XKBUTyMEH
JKOHE BICTBIK CYMEH JKaOJbIKTay KE3iHJE JKbULy IIBIFBIHBIH €CelTey/e dpTYpJli acnanrtap naiaanaHbliazibl.
TyprbIH yinepie JKbUly SHEPrHACHIH €CeNTey KYpalJapblH COHFBI JKbUIZapsl opHara OGactazbl. JKbury
IIBIFBIHBIH JKOHE OHBIH KYHBIH €CElKe aly MakcaTblHa OailflaHbICTBl Mocesenep Kasipri yakplTTa eTe
MaHbI3Ibl. KapacThIpbUIbIN OTHIPFAH KOMMEPLMSUIBIK JKbULY €CENTey TOpalbl >KbUIy €CENTeTillNeH, Macca
HEMeCe JKbUIy TaCBIMAJIAFBIITHIH KOJEMi E€CENTerilliMeH, KbBICHIM JKOHE TeMIleparypa JaTIHKTepiMeH
KaMThUIFaH. JKbUTy SHEpruscCHl YIIIH SHEPTUSHBI YHeMieyzae 0i3 TeK ecenTeyilTiH KepceTkimi OobIHIIa
ecenTey JKYprilzyimi3 kepek, cebedi Tek maiianaHblIFaH JKbUTY YIIIH TeJeyiMi3 KakeT. TYpFBIH YHAI XKBLTY
ecentey KypaljapbIMEH XaOJbIKTay Ke3iHAe XKbUTY SHEpTHsACHl MEH NaliflalaHbUIFaH BICTBIK CYABIH TOJIEM
aKbICHl TYTHIHYIIBUIAP YIUiH THIMAI OOJIFaHbl aHBIKTaJIIBI.

Kinm ce30ep: Xbulyabl ecemlke aiy, JKbUIy OJHEPTUsChl, KbUIYMEH >KaOIbIKTay, MIBIFBIH eCcenTeyilli,
XKBLTyTachIMaJIIAYIIIbL.
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IKOHOMHUS Pacxoa0B 3HEPIruu TEIJIa NIPHU o0ecrmeyeHuH ZAKMJIBIOB
TENJIOM U TOPSIYNM Bozmcnaﬁme}meM

B craree npuBeieHbI JaHHBIE O KOJIMYECTBE TEIlIa MPU 0OeCIeYeHNH MOTpeOuTeNnell TerioM u ropsideil Bo-
JoH. YCcTaHOBKAa CUETYMKOB TEIUIOBOM SHEPruu HEoOXOauMa IS MOBBIIMIEHUS YPOBHS KHM3HH HACENICHUS 3a
cueT 3((EeKTUBHOTO HCIIOIH30BaHUS TEIUIOBOH »Hepruu. /s ydyera pacxoja TeIula IpH TeIIOCHA0KEHUN U
Topsi9eM BOJOCHA0KEHHH NOTpeOHTENeH MCIONB3YIOTCS Pa3IndHbIe MPHOOPHL. B KHIBIX HoMax IpHOOpHI
ydeTa TEIJIOBOW 3HEpruM Hayald yCTaHABIMBATh B MOCIECIHHUE IOl BOIPOCHI, CBSA3aHHBIEC C LENBIO ydeTa
pacxoja Telja U ero CTOUMOCTH, B HACTOSIILEE BpEMsl OUCHb Ba)KHBL. PaccMaTpuBaeMblil KOMMEpUECKH y3el
ydyeTa Temja BKIIOYAaeT B ceOs: TEMIOCYETYHK, CUETYMK MAcChl MIM 00BbEMa TEMJIOHOCHUTENs, NAaTIMKU
JaBJIeHHs U Temreparypbl. UTOObl C3KOHOMHUTH SHEPIUIO Ul TEIUIOBOW SHEPIUH, HaM HY)KHO TOIBKO
paccuuTaTh CUETYHK, TIOTOMY YTO MbI JOJDKHBI IUIATUTh TOJBKO 3a MCMOIb30BaHHOE TemIo. IIpu ocHameHnn
JKHUJIOTO J0oMa pUOOpaMu ydyeTa Teria HabIroJaaoch, YTO OIUIaTa 3a TEIUIOBYIO SHEPTHUIO U HCIIOJIb30BaHHYIO
TOPSIYIYI0 BOAY IJIsl HOTpeOuTenel Oblia BEITOTHON.

Kniouesvie cnosa: Y4eT T€IuIa, TEII0OBAsA DHEPIrus, TeHJ’IOCHa6)KCHI/Ie, CUYETUYHMK pacxoaa, TEIVIOHOCUTEIIb.
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