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POWER EFFICIENCY LABORATORY AT THE NPUA
INSTITUTE OF POWER AND ELECTRICAL ENGINEERING.
CONCEPTION

A.Kh. Grigoryan
National Polytechnic University of Armenia

A conception of a power efficiency laboratory is proposed whose establishment is
envisaged at the Institute of Power and Electrical Engineering of National Polytechnic
University of Armenia. The conception is developed in the frames of the project of the Federal
Ministry of Education and Scientific Investigations of Germany, SYNERGIA. The laboratory
will be equipped with technological installations, devices, and equipment so that lectures and
laboratory activities on power efficiency, practical seminars, and scientific investigations
should be organized and conducted. In the dicussions on developing the Economic Education
Institute of Carl von Ossietzky University of Oldenburg, Yerevan State University, National
Polytechnic University of Armenia and the Federal Technological Centre of Electrical
Engineering and Information Engineering have taken part.
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Introduction. The Economic Education Institute of Carl von Ossietzky
University of Oldenburg (IOB), Yerevan State University (YSU), National
Polytechnic University of Armenia (NPUA) have jointly implemented the project
SYNERGIA financed by the Federal Ministry of Education and Science of Germany
for about two years [1]. The participants of the project have carried out investigations
on the problems of power efficiency, paying special attention to the issue on power
efficiency in the private sectors of Armenia and Germany [2,3]. In September, 2016,
the final seminar-conference of the project SYNERGIA was held [4], during which,
the investigation results of the project participants were discussed, in particular, the
conception of the power efficiency laboratory.

The goal of this conception is the establishment of a Laboratory at the Institute of
Power and Electrical Engineering (IPEE) of NPUA. The representative specialists of
the 10B, YSU, NPUA, as well as the Federal Technological Centre of Electrical
Engineering and Information Engineering (BFE, Oldenburg, Germany) took part in
the discussion on the conception development.
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Statement of the reaserch. The Laboratory will be situated at the address: #105,
Teryan Str., Building 2, Yerevan, Armenia. The Institute of Power and Electrical
Engineering has allocated a space for the Laboratory whose plan is introduced in Fig.
1. The area consists of two rooms — a large room and a smaller one -47,31 and 22,23
sg.m. respectively. The large room — auditorium - is envisaged for conducting
academic lessons: lectures, practical and laboratory lessons, academic and scientific
seminars, etc. Here, in particular, desks and chairs, as well as laboratory academic
stands, an interactive monitor — board, a projector, and a computer for 20...24 persons
will be placed. Demonstrative stands with material samples, devices, apparatuses
applied in power efficiency technologies will be installed on the walls. In the smaller
room of the Laboratory, technological equipment and devices will be placed.

=
Fig. 1

The establishment of the Laboratory at the IPEE is urgent, as that institute trains
Bachelors and Masters of Engineering in many specialties of Power and Electrical
Engineering. Post-graduate students are also trained at the Institute. The total number
of the students of the IPEE is about 800. All the students of the Institute study the
issues on power efficiency one way or another. Power efficiency technologies are
paid a special attention in the courses taught to the students, studying by the speciality
“Power-saving Technologies and Power Management”. A new speciality, namely
“Alternative Energetics” will be introduced at the Institute beginning from the
academic year 2017-2018. The issues concerning the power efficiency will occupy a
significant part in the disciplinary courses of the students, being trained by that
speciality.

Analysis. The (IPEE) new laboratory will be used for academic and research
purposes. It will be equipped by technological installations, devices, equipment, and
furniture so that it should be possible to conduct lectures and laboratory works on
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power efficiency, as well as organize demonstrative practical seminars and carry out
investigations.

For academic purposes, in accordance with the curricula and programmes of the
University, the following types of lessons will be held for the students at the
laboratory:

e lectures;

e practical lessons;

e laboratory lessons,

e scientific seminars.

Lessons for the qualification improvement of both the lecturers of the University
and the re-training the specialists of different enterprises and institutions will be
conducted.

For that purpose, special academic programmes will be developed. The
qualification improvement of the teachers will be carried out by the order of the
University, while the re-training of the specialists - by both the order of institutions
and enterprises and the individual initiative of the specialists.

In the laboratory, the Graduate and Post-graduate students of the University will
carry out investigations on the issues of power efficiency and power-saving. In
particular, they will study the characteristics and operation modes of the laboratory
equipment and installations.

The technological installations, devices, and equipment can be conventionally
divided into two groups:

1. The equipment, providing the power supply of the laboratory.

2. The equipment, providing the efficient power consumption.

The first group will include:
the solar photovoltaic plant of small power (installed outside the laboratory);
the solar thermal plant (installed outside the laboratory);
the wind generator (installed outside the laboratory);
the accumulator with an inverter system;
the geothermal thermocompressor.

The laboratory will be supplied with electric power by both accumulators whose
output voltage will be transformed into 220 V of alternating current through an
inverter, and the network. The accumulator will be charged by a solar plant and by a
wind generator. The whole power-saving system of the laboratory is regulated by an
automated system regulating the operation modes of power sources based on the
conditions of power efficiency.

The second group will include the installations and devices, regulating the
operation modes of the cooling-heating, lightting, and other systems, as well as
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various sensors. All the equipment, including the operation of the thermocompressor,
providing the laboratory with heat energy, will be regulated with the automatic system
“smart home”.

For the purpose of comparative analysis, another — alternative academic
laboratory with a similar area, height, location of windows, etc, not having special
systems of power supply, power saving, and power efficiency may be established at
the IPEE. By contrasting the data obtained by the sensors installed in two laboratories,
it will be possible to determine to what extent the systems and the equipment installed
in the laboratories are efficient.

As an example, let us consider several important systems, subsystems, and
functions of the laboratory (according to the BFE’s specialist Dipl.-Eng. Raimund
Wiesmann recommendations):

1. Hlumination shading usage of daylight:

- the system of permanent control of the room lighting;

- the system of adding artificial light to the daylight;

- automated lighting;

- automated control system for the sunlight access;

- application of external vertical metallic jalousie;

- correction of shading;

- dusk switching;

- protection from bad weather.

2. Automatic control systems of microclimate in the premises:

- selection of the energetic level of the space;

- window control;

- determination of the required indices;

- temperature adjustment;

- fan control systems;

- adjustment of the air quality in the room;

- automatic heat regulation, etc.

3. Determining the number of people in the room.

4. Switchings of the energetic level of the room for changing the microclimate.

5. The window control system and the possibility of complete switching off the

air conditioner at the drop of the air temperature outside.

6. A system of protection from bad weather, application of external panels and

jalousie, adjustment of shading and the automatic heat regulator.

7. Installations of independent systems for power recording, etc.

As a good example for establishing and equipping the Laboratory, as well as
organizing the academic process can serve the effectively acting similar academic
classrooms at BFE in Oldenburg whose academic stands are shown in Fig. 2.
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Fig. 2

Conclusion. The concept of the Laboratory of Power Efficiency is developed
supported by the specialists of NPUA, 10B, BFE, and YSU taking into consideration
the experience of NPUA in establishing academic and research laboratories, as well as
taking into account the technological equipment and the experience of efficient
maintenance of similar functioning classrooms of BFE.

At implementing the given conception, an up-to-date laboratory of power
efficiency will function in the IPEE, equipped with necessary facilities and
installations, regulated by an automatic system “smart home” supporting the process
of training specialists and improving the quality of education.

References

1. The German-Armeniaproject "Synergia" // Proceedings of SEUA. Electrical Engineering,
Energetics.- 2014.- Issue 17, N2.- P. 95-96.

2. Manbn C., lIpagkun B.A. Duepreruueckast 3¢ GeKTHBHOCTD B ['epMaHUN: MOJUTHYECKHE
U TpPaBOBbIC PpaMOYHbIC YCJIOBHUA W  HWHCTPYMCHTBI  Pa3BUTUA 3H€pFeTI/I‘IeCKOI>'I
3¢ dexTuBHOCTH B 4acTHOM cekrope // Bectnuk HITYA. DiekTpOoTeXHHKA, YHEPreTHKA.-
2016.- N1.- C. 12-26.

3. Arakelyan A.H. Balanced scorecard of the german and armenian energy production and
supply industries // Proceedings of Engineering Academy of Armenia.- 2016.- T.13, N3.-
P. 39-45.

4. http://polytech.am/wpolytech/?p=12828.

Received on 20.09.2016.
Accepted for publication on 21.12.2016.

83



ELEMGUUrI3NRLUYESNRE3UL LULNLUSNCPU UMLK
ELEMraEShLUU3h BY ELEUSPUSEluLhUU3h hLUShSNRSNRU. <U3B3ULUNrG

U.lu. Gphgnpyut

Unwowpyynwd E  Eubpquuwprynivwybnnyeut  jwpnpuwwnnphwih  hwjbgwlwpg, npp
twfuwwnbuyn £ unbindt) <wjwuwnwuh waquihtu ynihnbuuhlyulywu hwdwuwpwup Eubp-
gbnhlwih b EEywnpwnbiuuthywih huunhwnunnud: <wjigwlwpgp dowydb) b Stpdwuhwih
Ypenipjwu b ghnwlwu hGnwgnuiniejniubiph nuouwiht bwfuwpwnniejwu SYNERGIA Uw-
fuwgdh 2powuwyutipnid: Lwpnpwwnnphwt wbfuuninghwywu wbnwywjwupubtipny, uwppbpny
U uwppwynpnudubpny Ywhwynpgwd Yihup wjuwbu, np huwpwynp thup wuglwgub| tubpgw-
wpryniwwybnnipjut fuunhpubpht thpjwsd nwuwlununieiniiubp nL jwpnpuwnnp ywpww-
dntupubip, Yuwqdwybpwtip gnpduwlwu ubdhuwpubip, Yuwwnwpb) ghnwlwu hbnwgnunnegniu-
ubp: <wibgwlwpgh dowydwu 9nipg  putwpynwitbpht dwutwlglp Gu  Opbupnipgh
hwdwuwpwuh Ywpp $nu Oubigynt wujwt hwdwuwpwuh nunbuwghnwlwu Yppnigjwu
huunpwinunh, Gpluwup whwnwlwu hwdwjuwpwuh, Lwjwuwnwuh wqgujhu
wnihwbluuhywywu hwdwpuwpwuh b EEYunpwntiuuhlwih nt wmbnGlundwlywu wktuuhlwih
nwouwjhtu wnbfuuninghwywt Ytuwpnuh (p. Oinbiupnipg, Stipdwuhw) dwutwgbnubpp:

Unwugpuypti pwnbp. bubpquwpryniuwybwnniegnit, jwpnpwwnnphw, nbfuuninghwlwu
uwppwynpnuiubip, «fubiinp wintuy, nunuWuwlwu wywpwwdnwpubp, npwlwynpdwu pwpdpw-
gnu, dwutwgbitnutiph yEpwwywwnpwuwnnwd, ghnwlwu hbinwgnunnieniuttip:

JIABOPATOPHSI SHEPTETUYECKOI Y®®EKTUBHOCTH
B MHCTUTYTE SHEPTETUKH U DJIEKTPOTEXHUKH HITYA:
KOHIIENLUST

AX. I'puropstu

IIpennaraercst KoHIeNuus Ja0OpaTOpPUU SHEPreTHYecKOW 3(PGEKTUBHOCTH, CO3JaHHE
KOTOpOl Hameuaercss B IHCTUTyTe OSHEpPreTUKM M 3JEKTpoTexHMKM HanuonanbHOro
MOJIMTEXHUYECKOro yHuBepcurera Apmenun. Konnenmus paspaboTraHa B pamMKax IpOEKTa
"SYNERGIA" ®enepanbHOro MHHUCTEPCTBa 00pa3oBaHUS M Hay4yHbIX HCCIEIOBaHUN
I'epmanuu. JlaGopaTopust OyJeT OcCHallleHa TEXHOJOTHYECKHMMH YCTaHOBKaMH, MPpUOOpami,
o0opymoBaHHEM, YTOOBI MOXHO OBLIO TPOBOAWTH JIEKIMH W JabopaTopHBIE pabOTHI MO
sHepreTndeckor 3(PQEeKTUBHOCTH, OpPraHU30BHIBATH IPAKTHYECKUE CEMHHApBI, MPOBOAUTH
Hay4YHBIE HCcleloBaHMA. B oOCyXIeHHsIX Mo pa3paboTKe KOHIENIHWH MPUHUMAIH ydacThe
npeactaButeny MHCTUTYyTa SKOHOMHYECKOro oOpasoBanusi YHuBepcutera uM. Kapna o
Ocemnxoro 1. OnprenOypra, EpeBanckoro rocyaapcTBeHHOTO yHUBEpcHTeTa, HarponansHoro
MIOJIUTEXHUYECKOTO yHUBepcutreta Apmennd, DenepalbHOr0 TEXHOJIOTMYECKOTO IIEHTpA
ANEeKTPOTeXHUKH 1 HHpopmarmonHoi Texuauku (BFE, r. Onprenoypr).

Knrwouesvie cnoea: >ueprernueckas 3(QGEKTHBHOCTb, Ja0OPaTOpHs, TEXHOJOTHYECKOE
obopynoBanue, "yMHBIH 1OM", ydeOHBIE 3aHATHS, IIOBBIIMICHHE KBATU(HUKAINH, IIEPETO/-
TOTOBKA CHEIMAIICTOB, HAYYHbIE NCCIICTOBAHHS.
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