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BUILDING A NETWORK OF ENERGY KNOWLEDGE HUB CENTRES
TO FORECAST THE PRIORITY DEVELOPMENT OF ENERGY EFFICIENCY
AND ENERGY SAVING PROGRAMMES IN HIGHER EDUCATION INSTITUTIONS

This article attempts to verify the relevance of building a network of energy knowledge hub
centres to tackle the priority objective in enhancing energy efficiency and energy saving management in
higher education institutions. It is emphasized that the issues of careful and wise use of fuels and energy
resources challenge more government efforts, active use of advanced projects to manage energy saving
and energy efficiency through the integrated use of different energy sources. The study argues that to
identify the potential for energy saving, setting regulatory indicators of emnergy consumption,
determining the key energy saving measures and target objects in the public sector where energy saving
programs are planned to be implemented, there is a need to conduct energy surveys with further
developing of energy passports for buildings. In the frameworks of this study, the following research
methods were used. abstract and logical analysis — to interpret the essence of energy saving concepts
for universities; systemic approach — to identify the specifics of energy saving projects implementation
in universities, in-depth analysis and synthesis — to forecast the university development priority area of
the "Energy efficiency and energy saving", system, structural, comparative and statistical analyses — to
assess the energy consumption in universities, economic and statistical methods — to evaluate the level
and the dynamics of the energy sources use before and after the implementation of project activities,
graph-based and analytical methods — to facilitate visual representation and schematic presentation of
forecasts for further development of energy efficiency and energy saving systems. The study offers a
mechanism to shape a network of energy knowledge hub centres to forecast a priority development area
of energy efficiency and energy saving programs in higher education institutions along with providing
an overview on the process of energy saving based on energy knowledge hub centres by carrying out
the following tasks: project identification, scanning, energy audit, implementation of an action plan, and
monitoring. It has been verified that to enhance the energy supply system in the university buildings, the
following objectives should be attained: using the energy knowledge hub to forecast the university
energy efficiency and energy saving programme, implementing an automated individual heating station
with weather regulation and installing new radiator heaters.

Keywords: energy hub; energy efficiency, energy saving, university.

IBan M. I'pumienko, Muxaiisiio O. Bepryn, Auapiii C. [IpoxopoBcbkuii
Kuiecokuil nayionanvHuil ynieepcumem mexnon02ii ma ou3ainy, Yxkpaina
®OPMYBAHHS MEPEXI HEHTPIB EHEPI'OXABA 3HAHB JJIS1 IIPOI'HO3YBAHHSA
HPIOPUTETHOI'O HAITPAMY PO3BUTKY NTPOI'PAM EHEPTOE®EKTUBHOCTI
TA EHEPI'O3BEPEKEHHS B 3AKJIAJIAX BUIIIOI OCBITH

YV yiti cmammi nopywyemvcsa numanHs wooo OOYIIbHOCMI CMBOPEHHST MepPedXCi YeHmpi8
eHepeoxaba 3HaMb ONd  KOMWIEKCHO20  BUDIUEHHS  NPIOPUMEmHUX  3a80aHb  VAPAGIIHHSA
eHepeoeheKmusHicmio ma enepeozbepedcenHam y 3axknaoax euwoi oceimu. Hazonowryemscs, wo
npobnemu  eKOHOMHO20 ~ma  O00alIUB020  BUKOPUCIMAHHA — NANUBHO-EHEPREMUYHUX — pecypcie
nompebyrome inmencugikayii 3ycunb 3 60Ky 0epicasu, iHMeHCUBHO20 SUKOPUCTIAHHI NepeoosuUx
NPOEKMi6 13 YNPABNIHHA Npoyecamu eHepe030epediceHHs Ma eHepeoeheKmusHOCmi  UIAXOM
KOMNJIEKCHO20 ~8UKOPUCMANHA PIi3HUX Odicepen  enepeii. OOIpynmosano, wo Ol  GUAGIEHHS
nomeHyiany eHepeo30epedxtCcents, BCMAHOBNEHHSI HOPMAMUBHUX NOKA3HUKIE eHep2OCNONCUBAHHS,
BUBHAYEHHSI OCHOBHUX eHep2o30epicarouux 3axodie ma o006'ekmis 0100dcemHoi chepu, HaA AKUX
Hacamnepeo NIAHYEMbCS BNPOBAONCYBAMU NPOSPAMU eKOHOMIL eHepeopecypcis, 6apmo 30iticH08amu
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eHepeemuuHi 0OCMedHCeHHs 3 NoOANbWUM pPO3POOIEHHAM eHepeonacnopmis Oyoieenv. Y pamkax
00CNI0NCEHHS BUKOPUCMAHO MAKI HAYKOBI Memoou: abCmpakmHo-102IYHULL AHA3 — OISl BUBYEHHS
CYMHOCMI NOHAMb eHepeo3DepedceHHs: Olisl YHIGepCUmemia; cUcmemMHull nioxio — 01 6U3HAYEHHs
ocobnusocmell peanizayii npoyecie emepeozoepedicents yHigepcumemis, memoou oemanizayii ma

cunme3zy — Ol NPOCHO3Y8AHHA  NPIOPUMEMHO20  HANPAMY  PO3GUMKY  VHIGepCUmemie
«Enepeoeghexmuenicmov  ma  eHep2030epedCcenHsy,  CUCMEMHO-CIPYKMYPHUU,  NOPIGHANbHUL
CMamucmudHul  auanizu — Ol OYIHIOBAHHA EHEP2OCNONCUBAHHA YHIBepCUmemis, eKOHOMIKO-

CMamucmu4ti Memoou — OJis AHANI3Y Pi6H Ma OUHAMIKU NOKA3HUKIE BUKOPUCTAHHS eHEePeOHOCII8 00
ma nicis 6NPOBAONCEHHSI NPOEKMHUX 3aX00i8;, 2pAQiUHO-AHANIMUYHUL MemOoou — OJid HAOYHO20
300pAdCEeHHsT MA CXeMAmMU4Ho20 NpeoCmasienHs NPOSHO3I8 W00 NOOAIbUO20 PO3BUMKY CUCHEM
eHepeoeghekmusHocmi ma enepeo3bepedcents. 3anpoOnoOHOBAHO MeXAHI3M (QOPMYBAHHS MepercCi
yenmpis eHepeoxaba 3HAHL 0N NPOSHO3YBAHHS NPIOPUMEMHO20 HANPAMY DPO3BUMKY NpOcpam
eHepeoeghekmusHocmi  ma eHepeozdepexcenuss 6 3axkiadax euwoi oceimu. Onucano npoyec
eHepeo3zbepediceHsi Ha 0as3i YyeHmpie eHep2oxaba 3HAHb, WO NPOBAONHCYEMbCA 3d MAKUMU
Hanpamamu. ioenmughikayis npoeKmy, CKAHy8aHHs, eHep2oayoum, peanizayis 3axo0i8, MOHIMOPUHS.
Jlosedeno, wo 0151 B00OCKOHANEHHS CUCTEMU eHep2ONOCMAayanHs Oy0iani yHisepcumemy OOYLIbHUM €.
BUKOPUCMAHHS ~ eHepeoxaba 3HAHb Ol NPOSHO3VEAHMA HANPAMY DO3GUMKY  YHigepcumemy
«Enepaoeghexmuenicmo ma enepeo30epedceHHs», 8nPO8aA0’CEeHHS A8MOMAMU308AH020 THOUBIOYATb-
HO20 Menjio8020 NYHKMY 3 NO2OOHUM Pe2yt08AHHAM, 6CMAHOBIEHHS HOBUX padiamopié OnaieHHs.

Knrouoei  cnosa: eumepecoxab  3HaHb,  eHepzoepekmusHicmv,  eHepe030epedceHHs;
YHigepcumem.

HNBan M. I'pumienko, Muxaunna A. Bepryn, Auapeii C. IIpoxopoBckuii
Kueeckuii nayuonanoHvlil yHugepcumem mexHoa02uil u ouzaiina, Yxkpauna
®OPMHWPOBAHUE CETH IIEHTPOB YHEPT OXABA 3HAHUM
JJIS1I TIPOTHO3UPOBAHUSI TIPUOPUTETHOT'O HAITPABJIEHUSI PABBUTUSA
IMPOI'PAMM DHEPIO®®EKTUBHOCTHU U DHEPT'OCBEPEXXEHUS
B 3ABEJEHUSX BBICHIET'O OGPA3OBAHUSA
B smoii cmamve nooHumaemcsi 60npoc 0 YenecooOpazHOCmu CO30aHUs Cemu YEeHMpPOs
9Hepeoxaba  3HAHUUL 0Nl  KOMNIEKCHO20 — peuleHusi  NpUOpUmemmuvlX  3a0ay  YnpaeieHus
IHeP2OIPPeKkmusHOCMbI0 U IHepeocOepedceHueM 6  3A8e0eHUsX  8biCUle20  00PA308AHUSL
Ommeyaemcsi, umo npood.iemvl IKOHOMHO20 U DEPEHCHO20 UCNONbIOBAHUSL MONIUBHO-IHEPLEMUYECKUX
pecypcog  mpebyiom  UHMEHCUGUKAYUU VYCUTULL CO CMOPOHbL  20CYOaApCmeq, UHMEHCUBHO2O0
UCNONIb308AHUSL  NEPedos8blX  NPOEKMO8  VAPABIEeHUS  NPOYeccamu  IHepeocOepedicenus U
9HepeodIhexmueHocmu Nymém KOMNIEKCHO20 UCNONb308AHUSA PA3IUYHLIX UCTOYHUKOE IHEPIUl.
ObocHosano, umo 0 BbIAGNEHUS. NOMEHYUANA IHEP2OCOEPENCEHUsl, YCIMAHOBIEHUS HOPMAMUBHBIX
nokazameinei 9HepeonompeoieHUs, ONnpeoeieHus OCHOBHLIX IHep2ocOepe2alouux Meponpusmull u
00beKmMOo8 6100HCeMHOUL Chepbl, Ha KOMOPLIX 8 NePBYio ouepedb NIAHUPYEMCsl BHEOPSIMb NPOSPAMMbL
IKOHOMUU DHEP2OPecypcos, cliedyem npo8ooums dHepeemuueckue 00C1e008anus ¢ nocieoyiouell
Pazpabomkou  3Hepeonacnopmos 30anuil. B pamxax uccnedosanusi ucnonvsosanvl ciedyoujue
HayuHble Memoobl: AOCMPAKMHO-TOUYECKUN AHANU3 — OISl U3VYEHUs CYWHOCIU NOHAMUL
9HepeocOepedcerUst Ol VHUBEPCUMEMO8, CUCMEMHBIL NO0X00 — OJisl onpeodeieHus 0cobeHHocmell
peanuzayuil npoyeccos dHePeocOePedceHUss YHUBEPCUMemos, Memoovl 0emanu3ayuu U CUHmesd —

ons NPOCHO3UPOBAHUSL NPUOPUMEMHO20 HanpaeneHus  paseumusl VHUBEpCUmemos
«OHepeoagppexmusHocms U IHepeocOepedcenue»; CUCMEMHO-CMPYKIMYPHbIL, —CPAGHUMETbHDIL,
cmamucmudeckuti amanu3 — Ol OYEHKU OHEpeOnompeOneHUsi YHUBEPCUMEMO8, IKOHOMUKO-

cmamucmuydeckue memoobl — Ol AHAAU3A YPOGHA U OUHAMUKU NOKazamenetl UCNONb308AHUS
9HepzoHocumenel 00 U Nocie 6HeOPeHUsi NPOEKMHbIX MePONPUAMUL, 2paguyecKu-aHaIumuyecKull
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MemoO — 01  HAAAOHO20 U300PAXCEHUs U  CXeMAMU4ecKko20 HNpeocmasieHus NnpocHO308
OMHOCUMENbHO OANbHele20 pPA3sUmus. cucmem 3Hep2odI@OeKmusHoOCmy U IHepeocOEePerHCeHUsl.
IIpeonooicen mexanusm Gopmuposanus cemu YeHmpos dHepeoxaba 3HAHUU 0N NPOSHO3UPOBAHUS
NPUOPUMEMHO20 HANPABIEHUS PA3GUMUSL NPOSPAMM IHEP20IPPeKmusHoCmU U IHeP2ocOepeHCceHUs. &
gvlcuux yueOHvIx 3asedenusx. Onucan npoyecc 3Hepeocoepedxcenus Ha 6aze yenmpos sHepeoxaba
SHAHUL, NPOBOOUMbILL NO CNEOYIOWUM HANPABIEHUAM: UOeHMUuUKayus npoekma, CKaHuposaHue,
IHEPeoayoum, peanuzayusi Meponpusimuil, MOHUmMopune. Joxkasano, 4mo OJid CO8epUIeHCMBOBAHUs
cucmembl IHEP2OCHADIICEHUsL 30aHUsL VHUBEPCUMEMA 1enecooOpasHo: UCHONIb308aHUe dHep2oxaba
3HAHULL O NPOSHO3UPOBAHUS HANPAGIEHUs PA3GUMUS YHUGepcUmema «Hep2odghexmusHocms u
9HepeochepediceHuey, 6HeOpeHue asmoMamusUpo8aHHO20 UHOUBUOYAILHO2O0 MENI08020 NYHKMA C
NO200HBIM PE2YTUPOSAHUEM, YCIMAHOBKA HOBbIX PAOUAMOpPO8 OMONIEHUS.

Knrouesvie cnosa: »snepeoxab 3uanull; 3SHepeoddhpexmusnocmo; dHepeocbepedcenue;
VHU8epcumem.

Introduction. Formation and strengthening of market economy, market relations in Ukraine
involves the study and use of effective modern tools, in particular, in the implementation of the state
energy efficiency program (N. Kuznetsov [1]). Cognition of regularities of energy efficiency is
conditioned by practical needs of society and global practice (L. Ganushchak-Efimenko,
V. Shcherbak, O. Nifatova [2]).

It is important to know the regularities of instrumental provision of energy efficiency in the
preparation of appropriate regional and national programs aimed at improving the environmental
and energy security of the relevant enterprise, region and country as a whole, forecasting the
development of individual areas of economic activity and inter-branch complexes, taking into
account the unsolved problems of environmental threats and energy conservation (S. Yermilov,
Yu. Yashchenko, V. Grigorovsky, V. Geyets, V. Lir [3]). The main of them are specialization,
consistency, complexity, relative autonomy, sustainable development, social orientation and
European integration of Ukraine (O. Klimchuk [4]). On definition of instrumental support of
realization of the state program of energy efficiency on the target markets the general scientific laws
applied also for the enterprises, small settlements and regions influence: quality management,
modeling of business processes, steady development, green economy, territorial division of labor,
coordination of interests, the scientific organization of management, regionalization and
globalization (J. Dziadikevich, O. Sohatska, I. Lubezna [5]).

The first steps to improve energy efficiency in Ukraine began to be implemented since the
mid-2000s. (A. Khalatov [6]), with almost every year one of the main priorities was to solve the
problems of improving energy efficiency of industry and housing and communal services, ways of
solving these problems, developing appropriate government programs, defined a set of measures
that contributed to their implementation.

Improving the efficiency of energy resources use (energy efficiency) is a direction to address
issues related to climate change, economic development and energy security.

To summarize theoretically the main provisions for the formation of a network of energy-Hab
knowledge centers, the interdependence of the concepts of energy efficiency and energy conservation,
economic and energy potentials at different management levels, the construction of quality
management systems in executors and participants of the energy efficiency program of universities
were used to forecast the priority direction of "energy efficiency and energy conservation
(I. Gryshchenko, V. Shcherbak, O. Shevchenko [7]). The probability of achieving successful results in
energy saving policy measures is the highest when there is an effective system of energy saving
management. Energy efficiency management is a combination of legislative, regulatory framework
and funding mechanisms, institutional organization and coordination mechanisms, which are aimed to
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support the implementation of energy saving strategies, policies and programs. The legal and
regulatory framework should provide: direction for the development of energy saving policies; a
legislative framework of rules and regulations, such as building codes, minimum energy
requirements; responsibility for developing programs; and mechanisms for financing energy saving
measures. International cooperation and assistance are important as elements of overall energy
efficiency management and promote stakeholder participation. It is necessary to involve government,
scientific, and private organizations in the process of energy saving. Cooperation with the private
sector makes it possible, along with public funding, to attract private investment for the development
and implementation of energy saving policies and programs.

Paying tribute to the achievements of scientists in these areas of research (V. Shcherbak,
L. Ganushchak-Yefimenko, O. Nifatova, P. Dudko, N. Savchuk, I. Solonenchuk [8]), it should be
noted, that in-depth study requires substantiation of theoretical foundations of formation of
instruments of state energy efficiency programs implementation; conceptual approach to building
the mechanism of energy efficiency programs implementation; study of economic environment on
availability of state energy efficiency program implementation; identification of objects and
determination of state energy efficiency program implementation instruments; methods of state
energy efficiency program implementation.

The rate of reduction of energy intensity in the absence of a coordinated state policy on
energy efficiency can dramatically slow down. This could lead to even more dynamic growth in
domestic demand for energy resources.

The empirical and factual bases of the study are the scientific results of Ukrainian authors on
the problems of sustainable development, energy conservation and energy efficiency, investment
support of the Ukrainian economy, state regulation of investment activity, marketing concepts,
improvement of logistics systems and quality management (V. Shcherbak, I. Gryshchenko,
L. Hanushchak-Yefimenko, O. Nifatova, V. Tkachuk, T. Kostiuk, V. Hotra [9]). The problem of
reliable energy supply can be solved by increasing the efficiency of the use of fuel and energy
resources [10].

The purpose of the study is to propose a mechanism for the formation of a network of
energy-Hab knowledge centers of the priority direction of "energy efficiency and energy
conservation" of universities. The study was conducted in 2021 on the basis of Kyiv National
University of Technologies and Design (KNUTD).

Results and discussion. Energy efficiency are measures aimed at reducing the consumption
of fuel and energy resources. Especially relevant for universities are the following measures:
reconstruction of individual heating points with automatic regulation of heat supply; installation of
heat shields behind the radiators, flushing, hydraulic adjustment of heating systems, installation of
thermal valves on heating radiators; replacement of mercury lamps and fixtures with sodium or
LED for street lighting and LED for indoor lighting; automatic regulation of electric lighting by
using sensors of room lighting and e

The organization must have an energy passport, compiled by the results of energy audits [7].
The report of energy auditor [7] must contain the recommended measures, for each measure the
approximate required investments, payback period, etc. First of all the head of the organization
should pay attention to effective actions with short payback periods.

KNUTD is a large economic energy-consuming complex consisting of 45 buildings. For its
proper functioning a lot of resources and, first of all, energy resources are necessary. For this reason
the problem of energy saving is one of the major problems sharply facing the collective of
establishment in modern economic conditions. After all the sums of money which the university
should pay for the consumed resources: thermal energy, electric energy, water, natural gas, amount
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to millions grivnas annually. Therefore KNUTD should develop on the basis of entrepreneurship,
innovativeness and increase of energy efficiency.

Complex of buildings KNUTD was built before 1966 and does not meet modern
requirements for thermal protection of buildings. Analyzing the above-stated schedule, it is possible
to draw the following conclusions:

- since 2006, in the main building in a number of rooms the windows were replaced and
double-glazed windows were installed, which allowed to decrease the specific energy consumption
by 4%;

- within the limits of actions for energy saving before the heating period 2019-2020 all
thermal points of the main building of KNUTD were automated, that, certainly, affected the
subsequent power consumption of a building, having reduced it on 5% (according to research [7]
potential of energy saving as a result of automation of heating systems of buildings can make on the
average for a year 20%). The small value of the decrease can be explained by the fact that no work
was carried out to reduce heat losses in the building structures;

- the attic was examined with a Fluke Ti20 thermal imaging camera and the defects of the
attic insulation were found;

- a 2% to 3% reduction of specific energy consumption in building #4 was mainly due to a
reduction of heat losses caused by the replacement of the wooden windows by double-pane
windows.

To estimate the costs of consumed energy resources (electrical energy, heat energy, tap
water) an analysis was made. Fig. 1 shows the dynamics of energy resources consumption
(electricity, heat energy) from 2017 to 2021, in tons of fuel equivalent.
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Fig. 1. Consumption of energy resources KNUTD

The information on a share of expenses on various kinds of power resources is presented in
the Table 1.

Table 1
Summary data on energy consumption KNUTD
Indicator Units 2017 2018 2019 2020 2021
Electricity thousand kWh 21.82 22.46 20.72 18.27 17.46
tce. 7.52 7.74 7.14 6.29 6.01
Heat energy Gcal 329.40 | 307.30 | 332.20 | 307.86 | 328.74
tce. 48.95 45.66 | 49.36 | 45.75 48.85
Water consumption thou. m? 0.159 0.156 0.168 0.129 0.245
Water discharge thousand m? 0.651 0.565 0.339 0.276 0.425
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The conducted analysis shows that payment for electric power accounts for 7.7%; payment
for heat power accounts for 91.4%; payment for water supply and sewage services accounts for
0.9%. Heat consumption accounts for a significant share of expenditures. This is due to the fact that
thermal power is the main share in the structure of consumed energy resources in terms of the
unified energy equivalent (one ton of fuel equivalent). Besides, the cost structure is affected by the
high growth of energy tariffs. During the period under consideration the tariff for cold water and
heat energy increased more than 1.4 times, and for electricity and wastewater disposal almost by a
quarter.

Comparative analysis of the provided data by years shows that for the five-year period the
share of costs for payment of electric energy decreased to 7.7% as compared to 2017 (10.5%). At
the same time, the share of costs for heat energy increased by 3.3%. The consumption of cold water
and wastewater remained at 1%. This means that development of measures on heat and power
saving is a priority in energy and financial saving. Based on the data on settlements with the
supplier of electric energy, Fig. 2 shows a graph of monthly electricity consumption of the building.

~
thousand

kWh

3,5

3

25 T 1
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. J

Fig. 2. Diagram of monthly consumption of electricity KNUTD

The uneven consumption of electricity is determined by the different daylight hours in
different months of the year. Payment of electricity bills in the base year was made on time in
accordance with the terms specified in the contract. The power allowed for use is sufficient to meet
the internal needs of the premises. LB 18 and LB-40 type fluorescent lamps are mainly used for
lighting the building's rooms. Corridors and stairwells are mainly lit with fluorescent lamps. The
lighting in the hallways is controlled locally, with switches located at the doors, and the lighting in
the hallways is always on during facility hours. The windows in the rooms are moderately soiled
and, according to their design features, provide sufficient light levels during daylight hours.
Experience with motion detectors has shown that they save 70-80% of the building's electric power
used for lighting. Motion detectors are installed in administrative and industrial buildings. It is
advisable to install them in rooms where people stay for a short time (corridors, staircases, storage
rooms, etc.). Total lighting power, where you want to install motion sensors is 240 watts. Based on
experimental data, the operating time of lighting in the presence of a sensor is reduced by 40%.

Heating system of buildings KNUTD — open, dependent with a breakdown on the hot water
supply. As heating devices are mainly used metal pipe registers, in some — cast iron and aluminum
radiators. The heating system provides thermal energy to the heating system and hot water supply of
the premises by supplying heated coolant. Heated water is used as the coolant. On the basis of the
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provided data on the calculations with the supplier of thermal energy in Fig. 3 shows a graph of
monthly consumption of thermal energy in the building for 2017-2021.
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Fig. 3. Diagram of the monthly consumption of thermal energy

The heat supply system allows the institution to operate at various ambient temperatures in
full. With further modernization of the system, we can recommend the installation of an automated
individual heating substation.

A comparative analysis of heat consumption over a five-year period shows that the average
annual heat consumption is 320 Gcal, and the small deviations of 3.8-5% in some years are most
likely associated with the heating period - colder and longer winters.

The ratio of estimated and actual heat consumption in the base year 2020 is shown in Fig. 4.
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Fig. 4. Estimated and actual heat consumption in the base year 2020, Gcal

Thus, the proposed concept of energy efficiency program implementation in universities,
based on the integration of principles of consistency (sequencing), compatibility (compatibility) and
complementarity (complementarity) allows to substantiate an effective mechanism and select a set
of effective energy efficiency tools for energy Hub system of universities.
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Justified expediency of ensuring the reliability of power supply systems in energy efficiency
program, its characteristics and indicators provides for the use of a range of technical, economic and
organizational measures aimed at reducing the damage from the disruption of normal operation of
electricity consumers. The list of reliability indicators and minimum acceptable (threshold) values
of the main reliability indicators at the level of the regional electric power system was formed,
which determines the development of appropriate measures of the energy efficiency program in the
system of energy Hub of universities.

Water supply for household needs is centralized. The source of water supply is the city
water supply network. The input is located in the basement. The water supply is provided at the
expense of the pressure in the external water supply network. The main water consumers are
sanitary units. During the inspection no leaks of sanitary equipment were detected. Calculations are
made according to the meter readings. The direction of work to save cold water is preventive
inspection and repair of sanitary equipment for leaks. Automatic sensor faucets are used to
automatically turn on and off the water supply and thermostatically regulate its temperature and
allow saving up to 50% of hot and cold water. Actual consumption of hot water for the mixing
devices during the year is 180 m>. The actual consumption of cold water for the mixing devices for
the year — 245 m®. The savings coefficient of automatic sensor faucets is 50%. The annual savings
of hot water with the installed automatic sensor faucets will be 90 m3.

From all of the above it can be concluded that the main technical measures to improve
energy efficiency at the objects of the budgetary sphere can include:

- insulation of basements, flat roofs, attic ceilings, windows;

- insulation of external walls;

- installation of heat-reflecting screens behind radiators;

- insulation of pipes of the internal distributing of the hot water supply system;

- installation of meters and balancing valves at the input to the building;

- adjustment of the heating system, installation of thermostats on heaters;

- replacement of the scheme with the use of elevator stations to the scheme with the pump
and the system of regulation and automation;

- installation of individual heating points with the installation of a device for facade
regulation of the building;

- installation of a periodic heating mode of the building;

- re-laying of heating networks.

Conclusion. At the present stage, solving the problem of increasing energy efficiency for
higher education institutions is a strategic task that allows them to solve the issues of their financial
development.

On the basis of research of existing approaches to definition of essence of economic and
energy potential of universities of Ukraine the suggested model of realization of energy efficiency
program is described. It was established that the level of technical and economic energy potential of
Ukrainian universities is determined by the degree of technical, organizational and economic
perfection of material and technical base of the main activities of executors / participants of energy
efficiency program implementation, as well as the efficiency of the use of available labor, financial,
material, energy (natural) resources. Due to this it was possible to avoid differently oriented goals
and make possible the compensatory principle, which in this case is adopted, as purposefully affects
the energy efficiency potential of participants in the implementation of the program to form a
network of energy-hub knowledge centers forecasting priority area of "energy efficiency and energy
conservation" of universities.

This is possible through the formation of a network of energy-hab knowledge centers for
forecasting the priority area of development "energy efficiency and energy saving" of universities.
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Today it is difficult to assess the efficiency of energy use in the system of higher education
institutions. Based on the analysis of the current evaluation of energy efficiency program
effectiveness, it is proposed to provide for the development of a matrix of indicators and tools of the
program to form a network of energy-Hab knowledge centers forecasting priority development
direction "energy efficiency and energy saving" of universities. Integral evaluation of the
effectiveness of tools and mechanism for implementing the proposed energy efficiency program
will include the definition of indices of achievement of target indicators of the program, the degree
of implementation of key projects, implementation of the cost part of the program and evaluation of
the activities of the responsible executor and their importance. Allow for effective implementation
of the proposed energy efficiency program, which will provide for its rational planning, monitoring,
and evaluation of the results obtained. The synergetic effect of the developed energy efficiency
program and the project approach will be achieved in case of consistent step-by-step

implementation.
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