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INTRODUECTION
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SECTION 1

1. Purpose and Scope of the Energy Audit

The fellewing report presents zha methodolory end results of the d=tailed nspestion fo- cnorgy shfigierncy
af eae puilding of tho Universsity of Agrigusiness and Ru-al Development , located ot 78 Qynay sl-.-.[i. ir
Fl1geduy, lWIgan,
The detailad enargy audit was performed n adcortance witn the recuiraments of the Encrgy EMMe onoy
Act [EES]), DROIMANCE M& E-MO-0-1 of 2231 216 far Imsaecticn ol snegy e[liciency, certificazior =ng
assesyrenl of energy savingt of buildings and Ordirance and Ordinance MeT f 2004 for ar o2y efficendy
of builetlras. .
rhe purpose of the energy audit 1s: (11 denoflcetlon af the Bui dmg epdlosing sliugloies ied & emants
snel the sysleors for providing the wiorcel mate, measurerient aad calculab.on of the creeray
charnenest soes, ana Yol and determisatian of the petential far reductian of the enegy cansarmptien: §i1h
develomng meqtdres: W norease eneegy cMiciency; (3] & faasibility sbudy fer eneres  afficlescy
Irmprrsve s ent Feddgted o 3 cost-tangfet vahg; and 4] 40 asiessmrent of the C02 orrlssion: thet wil bo
v 04 0 fasult of the im plerontation of cnergy efficiency Irmorovement measules. The analysis 'y basec
o the awalabla {nfarmalion feam the degu e entation of the Building, intereicw with 2dm mstrative anes
tocknical stal. formation and systematizatlen of the fecessery detabase Tor geeessaent of enerpy
comineomiplicn ancd ene - gy syslerns ol the building, thermal and economic caloulazions, sima ztion of snesgs
cerforrmance.
Sequence and averts:

= tolleciion of primary information and proceszing of the database;

+ analynls af the pxisting eacdirian afl the beildirp;

+ radelstudy of the buitding with seftware praduct
The techmcal calculabans [ the et were performed with e $ofware prodect "EAR Softwars v, NS
10" devzloned by TU-50Ra,
Tre necessary informazicn far th e aralysis was calleoed Trorm-

v awallable project decusemarian provided by the 2ujding aumer;

= ayailable dedaraticns of conforrmity of conscruchon materlals nad sertificotes;




resedings and segurements parformed by the auditors:

*  ralculatlons;

intn:ruflzw with admirisirative and sanvlce stoif.

The evalpitiar of the potential o ar ergy zaving £nd che wdenifed une gy vaving measures zre nerforrerd

w1 Lha bk af corrert and estimated prices of &aeepy reénpices, current analysis of the rarker of the

respactive semvices provded by compaies from ditterent regians

2. The buliding

{ I".Ei, ]
] |'|,I_f.

: '1:'5 {I‘Ei:l
%
= %

s~

Y-
=

iwe 1 Feant pida af e banlohiag

Tha Urwarsty of agobecleess and Rusal Dewslpoment was astablished ir 1992 by 3 decmion cf ra
Hulparan goveramert rnd accradised by the hetignal Agonoy for Evaluation and Acoreditatien at the
Coungil oF Mimisters an Higrer Schoal of agncvieurs Callege, Atter 28 vears of sucoessful develapeent
gnd & rumber o 2eqigCitaticn protecures, now the University of Agriousiness and Rura’ Sevefapment s
the largesd private universisy in Bulgario, whish lrgins specidlists in the field of agribisinass ayd rara
dewelopment.

The rzin burlding of the Unwarasity of Agnbos ness and Raral Develapeteent is o mge oliliic Dao-sloroy
budd'na 1t nouses the ma n structural unts scechoas the admlnlserazion, eraen unlts seehoas hleines,

rrntres, Inhoratercs, treinirg, cxperimeatal and production Facihtizs, pabliching houses, sctiaole,

rarrunjstrative and coanam-; sirackures,




2.1 General Infarmat|on

Tzble 1 preserts basts dala sboud Lhe buildicg, ond in Fgune 1 shows zhe scheme =nd the ariearatie s af

the bulldlng.
Tadde 1 Genrral inform1anar akoor Bhe Gueiiding
Main building data o
Marne of the building i University of Agribusiness and 'R;ﬁw&ﬁpn_u-m_
Addrass; . 7% Dunaw Blwd. P'I.n'.,-d.h..l T
Type of the building _ E_:_:J_ucatﬂlél ) '
Qwnership Frivate -
Year of constructinn 1348- 1049 ] B
Murnber af Inhatieants o staff i __1]:? |
*hegule to inhabitarts - hours [ day ' Schedule for che heasing mgde - -
S hol s ! day -
Wazzitg dayt housr S day R Waorking days huwrs I
AR peay |
Saturday howrs / day & saturday hours [ 7
- __ cay )
Suricay bocrs S day a Sunday howrs [/ day | P

Situztion at the huilding and arientation
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2.2 Fatilities, Building description

The huilding was built in 1943-1749 and wias & nursery and Sindergacten 1o boilt inoa
manelithis way . o0 two flodrs with clear heighes of 3.3 m ¢n the first floorand 3r en<he seoand
floor. The baildieg is monalithic with reirfarced concrete calemns, brarms ane slabs, and the
walls are brick masanry, the roof hgs o wooden roof sEructure with 3 slape height of £.5 m. The
bulding nas avestieal streeture - framed with brick washers and an internai staircase,

The Building has henn rermgeatod o 2001 wath now feome dlapheagiez, the windaws =re

repluced with PVC joinery and 1D cm thick thermal insulation was implemeted The slah

.
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brtwiosa the two floars |5 canerete. The clear he'ghs of the premises an the First Hioaris 3.3 m.

and an the secand floar 3 7.

Mo cracks or defermations are naticed an the enclashng clumenls, as weil 25 no leaks from

the roof, gutters and plumbing installat ok

ihe pramises have local air conditionlng, wlich provides year-rouend malntenanze of

microcliniate parametus,

2. AArea ahd Volume

Geometric cheraczeristics of the bullding by floars ara presenzed in the following @bl

Tobdn 2 emametac SearArkeE AT G M Bohting

I o | | —
i Bu'l-ups (Bandr-ap {3ross
| _ area Aren ! Healed pres [woume _j Met volu me
i mi ,mi | TE -rrid
First floor Ctaed| 1233 5391 1@R0Y  a5lp7|
seccnd floar G5 . EHILY 17849 ' i.'ﬂ-f;ﬁl_
v - Bailt-ua ares PTutal i b ap Heated araa " Heated grass ! Heated et
— __@rea volume i valume
L me . mZ mz Ty Loimd
i Tetal (EESRP | 1226,3 1111 3580 _naa

3. Genaral Information for the Arga

1.1 The Location

Plowdiv is the secand largest city in Bilgariz with a populaven of 347 8510 1t is leczter in

the western port of the tppaer Theacan lowlanc, on a0tk banks ot the Maritsa Boeer, 115 15 ke

narth of the Rhocopes and 50 ke soulk ol the Balkan Mountains. The rizy is bult at the foot of




e T T . . - -

tix =yenite hills, which is why it is oftan czllec the "City under the hills". The climgre

5
transitienal-contine ntal, typical of quite centrzl scuthern parts of Europe,

Fourg 5 Fiaw af Piooo

Flowdiv |3 stratepcally impartant nacstrianl, commeradl, sclentlfle, cultural ano
trarsporsation-comr municaticns center on the Balkans region. The city s tamous with the
internasiaonal fair, whasze spring, aLtumn and other specialized exhibit:ons make o 2 Contor nf
eoono s one business Plovely 15 2 strotegic railway Junctan ond the arport "Plovdiv® sceently
established swself 35 an alternative to the alrperl “Sofia,

The preserved arch:bectural, histancal and culturzl heritage have establishad the city as a
major touriz: cenzer of Bulgaria. Plovdiv is glder than Rome, Athens, Carthage ar

Lonstamilnoale, and 15 considercd as a contemporasy of ancicnt 1ray. Maday the town is bult




on thee finng of gaclert aties and its culsure has evalved from the lepacy of b Ty par v

rualres

3.2 Climate and Temperature Data

According ba the cliratic 2gning of the Repukblic of Bulgaria Odinance 7 7 2004 Far energy
sificency of huildings, the city of Plovdw belongs ta the sicth climate zome, which 1o

characterized by the fullowing paramezers:

Sy T Chmouge sy map ol Sulgero

Average zlbtudz - 161 0;
#  Durabionof the heating season 165 days (start: October 2£; end: Aaril E)
*  Heabing desgrudes (02] 2300 ot an Aaveragr building terperature of 39° C
= Caloylated autdogor temperature; 157 L

The rrezsured Averags monthly ouidosr @ temperatures fer the sattlemans for he
pe: oe 2018 - 2020 accgrding to Departrment of weather forecatts data at Sulgarizn Acaderny
of svience, s well as representative averdge monthiy aJmcsor ar temperaturas tor the sivth
clsmate zanc arg Used as oase values af the climatic tactors,

The average znrual temperatg:e is 12,3 C The average maximum: EEmoeraTure n sy
wizs 303 " C and the absolute maximom was masused oo July 5, 2000: 55 * O The aversge
anrual minmum tempargtureis €59 ° Coand e absolse minlmum 5 meinus 315 °Cmeasured
in tne marning at January 24, 1942 0 a3 siale of lemperature inversion. The average annoal
relztive humidity is 73%, with the highast ie December |RE35) ond the lowost in August {621

The averzge ainnual rainfaliis S mem, with 3 wawlawres o Mey-Juree (B892 mm] ard @ minimum
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in August [31 mm) [ae average anndal number of days with snow eéver in Flavdiv is 33. "he
average height of the snow cover is between 2 and & ¢cm, and the maximuom - belween B d
13cm. In the city of Ploudiv weak winds presvail 300 - 3 m 5], a3 the wings with speed up ol m
JouoEre up e B85 pen yed. Fugs =re common during the cagler mentas, with bog days 2 year

averaging 33,
T —— : . e e e s
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4. Building Ervelope U values

Conszruction and themmaphysical charactaristics of the external walls:

Aftar the ins pection, towa types of axternal walls are icentifhied, which are :n conzacz with
the cutzide air. The thermaophysical characteristics of the cifferent types of walls are nresented
as follows:

= Type 1 - brack wall with wall thickness & = 20, [Ime-2and axlernal and inlarraf
plaster with thickness & - 2.5 cm, thermal insulation Fayer of expanded polystyrene
EFS with thickness &= 10 cm {he heak fransfer coeffloent of anuslernal wall Type
16U =0,28W f m2Kk

« Type 2 - orick wall with wall thickress & = 43 ¢m, reintgreed concrete wall with

wedll Lhickness & = 35 0m; lime-sand ealeri and drlerior plaster, the-nalinsalation



layar af axpanded nolysiyrene EPS with thickress & = 10 rm. The Feat tranzfer

cocfliclent of an extemal wa:l Tvpe 1 is U = 0.2BW f m2K.

constegciion ard thermaphysleal characteristics of flocr structures:

Twn types of floor constroctlons are wdeatified in the Guikding, Noor cn ground and flaor
I contact vath outside gir, differing in thew construction and thermophivsical characteriskics.
The ryain initizl znd caleuiation daty of the flour strucrores are analyzed and presented
as follows:
s Type 1: Floor of sub-bay window - floarng iceramic tiles) with thickness & 0.5
ury, ceeent sand marsar {screec ) with thickness & = 2 cm, reinforced conorete sab
with thlckness & = 20 cm, themmnal insulation layver of extroded pelystyrene 25
with thicknras = 10, edtérnal lime-sand plaster with thickress & = 2 o, heat
transfer coafficient at the bay window U = 0,27 W/maK.
* Type 2: Floar bordering the ground - ceramic tiles with 3 thickness of § = 0.5 om,
cerwent sereed wikh a chickness of & = 4 o, reinfarced concrete slab wilth a
thickpess of & = 20 cm, cowflivien), ut heat trznsicor of the floor to tha grecnd

U=0,41 W/mZK,

Lanstraction ang thermophyslcal Characteristics of the ronf strycsure of the benlin:

» Type 1! Sloped root with air layer helght> 6.3 m, bitumen tiles witk thigknass
=035 wr, walerpraafing layer 0.7 rm, air *aver with meclum thicknass & = 250
L, wocde slats with thlckness & 3 cmy, reinforsed concrete slub with thicknass
d=20rm, imternal Ime-sangd plaster with thickness & = 2 cm, gypsum board w th
th ckness & = 15 e Heat tranzfer coethicient W = 0063 W/mM2K,

* Type d: Sloping roof with air [ayer height <03 m  hituman tles with 3 thicness
af & =825 cm, a wate:procling laver with a thickness of & = 0,2 ¢1, 3 wooden

cladding with a thicknass of 3 = £ ¢m, am & layar with 3 thickness ot & - 20 om, a




thermal Imsulation layer of mineral wool with 5 thickresz of & s 17 om.,
Plasterixaard with tinckress &= 1 Hcm Heat transfer coefhicient W= 0,25 Wim2K.
+  Type 1; Leiling terrace: Rookterrace - flucring {ceramic tiles) with 2 thickress of
& = 045 om; corwent sand mostar [sCrecd) wath thickness 8 = 2 em; thermal
insulation layer of extroded polystyrens ¥BS with thickness § = 19 om, vapo
barrier layer with thickress & = 0.2 cr: liphtweight zlope concrate with medlam
thickness &zr. = 2 cm; reinfarced cancrete slab with thickness & = 20 cm; internal
lime-=and plaster with thickness 8 = 2 cm; hea: ¢ransfer coefficient

=0, 27W/ M2k}

Yot 2 Lommany of P araes aed hewt Smnafer aceffaend of e puaainr SNl gl

Mamao Heat transfer ooeHiclent

Wall Typo £

Foar Type 1

Floar Typa 2

Amaf T','r:n-_-T

Roaf fype2
Jooffyped [N
Windows [
Lolid dows

5. Energy Systems

5.1 Heating and cooling

The indear temparatures in Jll prerises are raintzined i afcordance with e sureeet
repulatory reguirerments. Adapted sz narmztive pzrametecs of the microclimate 0 che
preises, socording o Grdinance Ne 15 of 28 2aly 2005 on technical roles and nerms Ear
desigrn, constroction and operation of sites and faalitles for produsticn, transmiss'or and
distributicn wf heat: for winter mode Tindoor = 22* C; far sammer mode Tindonr = 25-27 ° 0.
lheee |5 na certralized heaklag and coaring [nstatiaticn o che bulding. Local dir conditionine
has been deveipped for the aoremises, which ersures wear-rocund maintenarce of rhe
g o mane paramaeis, A conditivning bealpurmp SPUT systeims [or direct ez poration.
The indgor nniks are for wall moanting, anc the outdoor Lnlts a-e mounted an the walls of 1he
bLilding, an metzl frames with rubber pads, and their installation ensures goad fine of
external air, The connelticn between the incividual elenants of the aor condiGoning systarms
is arovided by means af ropper pipes and cannertng elements. Concensation is dra ned from
tha air corditioning systems through PYE pipes.

LIS



The hpury of vperation of the heating and cooling applhiances are shown in section 3.4 and
5%,

B.2 Yentilation

Therziz no commar exchange wertilation system in the building. The bathrooms are naturally
vehtilated thraogh openable windgws,

Jue to the lack of an ares with cooking equipment f ovens, deep frpers, etc. S is not necassany
wooorewite local machaniral ventilation

5.3 Hot Water System

Thiers is e gredrad system for darnestic hak water it the buildine. Hot waser for dooeestis eeeds i+ the
sanitasy areas and the dirlng room I3 prosided By lucal elegLric water heaters, respectvaly 1pc.- 5001,
low AR, 1oz.-5l, 1pc. Instantaneous water heater. e haues 6f azeratior and electAzity consumotion
for d0MOaT R0 waTer dr given in section 8 3




Eigure ¥ Compeste wiier hephes

ih= table bslow shoaws the annnal hot water consiasien, depenilng cn e noepkaer oF gyers of tne

beailedirue.
Takks A OHE Caeges i ficn

! Perscne Murtber | Ly Tctal Days [
5tarf o ET 5 24l B0 LA
 Stuslents ) | 208 3 E42 -y 277250
Toachers 3 ] 25 T Y- N
Totzl Add || . 3R
Lirzsfmz 1 ~ 1 515,28

5.4 Lighting

The lichting 1n the dassrpams, affices and seeridors i solved with Nusmssent criling lizats Zx38W and
FuIBW, IP-20. In bne bathrooms, as well az In the warshouses and the starcase, the bghileg o szived
we.th A0 bolbs. The poraer supply ol the lighling Tatgecs is rnade sith ST tables, draven in corrugate d
PYWC pipes abowe suspended ceilings and laid i PVC cebie ducss on meilings and walls Thee i o

aufamatien syseem far light ng

The takie below cescribes the types aof building lurmanares and $her ape:amign by es:
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6. integration of Renewable Energy Sources

Thare are no Integretec renswvable eneray syskarmes in the building.

7. Description of Electrical Installation

Elerctsicity is rmedsured by mdin switchboosrd thiough g orer-possy eleciric’ty metur installed in am
emisting @ ectncal panal located at elevation +0.00 of the buildirg. | he power sapply 15 three-phase, Tha
povper allawed [0 adyg oo o The See 15 90T exceeded, The board 15 Foe 2 boild] s in to1dl ke inspoctec
one and bwo mare, lacated in the stheol vard. Socording to an expert assessmeant and amter an inte vew
wilh represestarives of Lhe build ng, il is estirmated thal 60% of the eaergy an invgioes falls on the
intpactac builging,

The porater wupply oF the eantacts s v ade of PYRA wire, didden pede poasier, The lighioag is cosal- ol
with switches moyatad af 1o, height, 33 the pantacts sre 0 5m high from the “loor

I7 iz nacessany to install new messuring dewees in prder to indivdua'ly e eacure the elacricity for «3ch
building, as welk az far didferent branches of the elecrnzal inctallation.

8. Energy Consumptions [available energy data)

Analysls of the cnergy ballz is gerforred n erder o dotermine the baso lne energy consuar ptleq of
alectri;ily. Data cn the sonsamalaon of glectec ty In The Baldee g are peasiced lar e pesiad 23128, 20.9
ard 200,

Thle & EWPssarkp rasamsarinn oy rwarhs fae 2008 20046 nad 2085
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tlorthly electricivy cersumpiion for 2018, 20109 ane 7024
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“he fellewing sootions prov’de detalled infermaticn on the distribctian o slectricry cang.amglion-

¥. 1. Electricily tor lighting

Tha taisle selow deseribas the types of building ;srps and the enawal electric Ly corsamgtion far
ligat np:
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Th ana ysrs show that she total power comsumption of the hghting appl-ences, 3ccording tc the
gpeatnd moefilcients of saltanaity s Poinstaling = 4. 58 R




To o log e Lo crenquald l;‘!:l'_lrli,.i‘llf' |_|;_:|n:u|.:|11|:'|-|i|:_‘:lr'| [iar I'glnling. il i ansgred Thal 2les |_|l,:i|-;,:ir|g_':1 I as i[-:hl,
arn average of B hours 3 day, b howr:s awesk and 325 days awear. 1The annuak elecznzity coasue pLoa
for lignting, in the Corrent State, it edimated 37 11 93 bWh ¢ ovear

8.2, Electricity consumption lor equipment

Feectr (i1 consumers o The lealldlag are divids] onon twen azres afesnng aed net aff=cting ke Feol
balance. Their in® uence ic dete'mined by the'r cown heat radiation and their ocation :n the building.
Infuear gl cansamers i thls case are offlce equigment Such 35 cOmpUiers, ar NeES, Seanners
mmulzibunction printer devices, Semmary daks an the encrgy consumed by appliances that a“teck ang do
it affesct the erergy balknes 1a the bunlding 2re gawven in the follawing tabla:

Tar'e B A ed Conspalplivn & CGindiy i GRENECES Qceing cod mor gifecking e gy boitee

fNum LFrik rotal Cerffici Crmsumed Warkin Workdm Workd Consik Enn'.'.:u:-mu .
fHar froNEr destatlest  enT of POWE T ROdes B hoars nE need d energy.
prr cimehn par day pr= Wwakhks  BmerEy AP FERF
a0 WEER petr
operatr iar
on af
the
o ewlce

Appdiances affecting enerpy balance

. R " T et _:-;... - -
Relrigerator with Sy I T AR o ¥l

Mrueser

TV
Computer

Fr t;ﬂ"ét’ﬁ.ﬂir .

B
:2--- s

Eolfes machineg B2 g : ww&m%

..o

. Hinter.

Mutimedis
_Projector

Wainr'.uil-:p'en.f.e

Dutdosr larmps
Aw
Total

The total ‘nstalled power ot all speliaaces, aciording to the specit'od coeHidicnts of simuiltanaity is
Fm.r.l-irl;' = 14d‘Ekw

The arraal electiiaty cansarption af the specied aquiperens, according to the gita ntha anle
above, is 30.66 MWh [ year.
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8.3_ Electricity far DHW

Electricity for DHW is 2alculated in thez *cllowing =able:

Tdle (1 annuat stesnoky oonse g o far IH 8

“Num o Unit Tewal Coefficientof  Consume  Work  Workin - AVorkl | Gonsam: |
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Thr: tctal installed tapaaty of al Eollers, aocordrng o the coefficients of simullansity, given in the
takle aaave s 3 0 KW, and the annual & ectricty Lonswmpticn of the bo'lars is B33 &Wh [ wear.

B.4. Erergy far coollng

The annizl eleckriziy Josper 6 o 2ér codlirg is calculated In the follawing table;
Tuldy IDApreal =mesgy corsamara or razing
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The zrwal cansum prior. of alectrcity fo- cocling is £,38 MWH § year,

8.5. Energy far heating

Thz annual electricity corsum ok on e Reating i cole alated in the folouwing ragla:

Tehle 20 Arwipd) @undye codsienpidon for heglieg

MNuahkrer Unlt Toral Coefflcl  Cens  Workin work Consgme  LRnsumn
o inytutled ent vt ome s Paursy g - ey | drnerm-
er pmarr O simlta 4 haurs meUryEAT ¢ pEr fear
por :

|
per day |
nperatl |, er o I WEER
|
1
1

nagds - o

arn

‘A
condilipner
5 SO BT
Air
conpitioner

The annaal consumption of electricity Tor heatingis 707 bW/ yaar,

B.6. Summary of the annual energy consumption by consumers

Fram the figura below for the distribution of the anncal electricity consurnption by :terms,
it edn b sy that the largest share of electricity conswemption is e the 2fectrical applianes in
tae huilding - 48%, followed by lighting - 15%. and hearing appliances - 12%.




Share distiibuthien of ehectricity by canaume-y, MWh, %

newpbas E(oalrg & OHW e Ligating & Bl apmaliancas

Figure 12 Mhare sishenaraa of eled o'y by cansamoes
8.7, [nergy balance of the building

Ter ddeteirmne the calibration energy ceasumption, tae dagrees of Ene slimakic zone at =i [atesng
“emperature of JFCare caloylated:
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T-E hzating dey degraes in the above wables oo caleu'atec at an averzge indoor fomps dlure e he
Bullding ¢f 20 £ and the reparted avorage montaly rutdior gir be—peratiura in Plovdiy,

Aasen rat the dala [rorn the abowe takles, the specific energy cossumpTion Tea heeaLiew, rodated e
Lne neating area, 15 caloalatend.

Thz zpacific FEEtING eanrgy Consdmplion e <3 fulabed By the Folloawi g formula.
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g - specilie annual energy sresurnption for heatng for 2019, kéwhm?2

A - annez| Feating &Asrgy cnAsue At am, ki

M weas — HE3tlAE day Gegres, ascarding b Clir1ate 2ane of the city Sar Pléndiv, they are calculated for
AT as 25T1E,

Lk = Heating degree davs Far the vear, a2 an average inerr al temperatu e of the bulding - 7040,

A.. —Heste: arza, m2

Tadie L2 Lofcaimion of refarence onegy consamorar

Cabaratirg specific heaking enargy
LN ATRTie N
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&1 7.1 o
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Figure L7 Saecfe sam=nmy consomarkan rearies Lo ohe Weened aces foe S0IR 201% ead 20290

dU1%was chosen as Dase year, 35 i -5 ¢haragtedad wilth the Righest spedtic cnesgy cansumpt’an

T Feating, related to the heating arcs. The refererce energy cansumption :s g, = 7.7 kWh S m32.

To cstimate boo anowal energy conswrnption and accarate assesstient ol ereagy sgviags, cormpoter
raocclel ng avd sanulaknn GF Phe side is apalied thecuph the so%tware product "EAR so'tware”. The
prugram considers the building 25 ar irteg-atad system witnone therma zone canzlsting of:

&  Building components:

=  Enkrgy systems;
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s Rezidets gl fiving regime of the buildiep;
& Loealehreate
& penchmark cf the owlding meets the legsl requirements in “oron for 1he year of entering the
auiiding in cperation and current regelatary oequite ments, The input cata of the owlding are ealered,
winch neluef riiratic data |peograph’eal area;, tha typa of tha ho Iting, mede of se, characteristics of
3il atclosing elars RS vk Eher thermephysics | pe armeters - heat bransfer coeficionts,

All Eecmatric data on the facades are entered ond poncralized infarmat on akbaus the Baiding is
ootainec - the heated grén, the arca ot the 2nolosing alermerts, w6 well g (he liviag regima =nd the
hgating ropimne: The be'lding operatasan & kaurs of operatian a3d - used by 147 peap e, incl eaghes,
studeaars zil skaT

For the final creauon cf the building model [celibration of the mogel] the reforercr heatire
COASUIMRTIeA wis cl culagted for tne selected base wear 115, According o the celoalasicns, e
reterence specific heating eaargy (omsumprion s g, - 7.7 KWh / r2. Based o0 the obieined raferz e
cosurptia, 3 model of the exiszing condition af the building 7 created.

The mocel of the bu.ld ng thus creared skaws that with the zxizting heating apg langes ard the
requ:rar ents “ar manntimng The bemperatars mode i tha maiv 2arm of the promisos, the avarage
volurr etrig bemparatars [3 ML, whick cor“csponcs ra the normailve one, and the infilration s 0.5 R,

Teble I3 Coten elion o arenwed prinee ¢ emsnpy corsumBtice angd soaicg <o 2qnivaie s o GOF eren i

LHEMHA NPEAH ECKY

PARAMETER . ENERGYDEMAND . @ . . PRIMARYENERGY - .  COfEBMSSIONS
_ @ g N - e . ©con
iz wmpy R ecastin
_HEATING 7.7 B554.7 30 BL o md 7.0
DHW ' 1 43,8 2 wa 7 sz o . 53
UGHTING aa  uees 34 md w0 ms s
RI1LJIPMEENT n: ‘3EERE A0 RS 91,7 E18 ELL-N
COOUNG s ETmAL w0 w3 M3 B 6
TOTAL L L I

According £o the energy pertormences casses Yar uriverat @3 s e Tigrn Aonex 5ed0 of O d parice Ke2?
D 8a For ene-gy efficier oy of buiddings, the building erergy dass is "3", as ths coadibon o Al
W1k A pear <175 7 RN 7 wear < TR0 Evyhrnd year

Itz ctear fropm the tatle that 3 basehine the Bl dig ontors ororgy ciass " 3%
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9, Energy LUpgrade Scenarios

tn order to optimize the electrioity eonsumption and perform en2ngy r-2 nagemeant i the Balding, it 5
plane ed 10 he 1sea’led LD pes. srmact elecgrisitg melg s with ICT platfarm for decisionsamaking to measure
the glectricty consumptlon «p the bwilding, Thils wil sncrease the arergy e ioency through rea-t me
monitcarg ane anatysis of eneroy consumpt on atwarious poinssin the building.

It iz planred (o lasta 11D pes, Meator, a5 the loeabion of the measuring paints, |s -ccammenced £ Ge
considered st the stage of ‘nvastrnent tecanical desias procass oy icanced desegznor.

It ez recormetded ta ophreze the aperating hoars of the Lgh?!ing and Fae eapmaent, by rec ncing
eiarrn at Fullgweing: (o Fighning - 43 baues prr wessk andd far She eauiprment $0 Hears pes wsek,

Talde Id Crripica af She Snergp Lsgrscs oo i

At ity Limie Luantty Price Tokal

The Fe'lowi ng kable presents the snnual enegy conssmpetion after the impdemeantation of anerpy
Sawni2 Measuies:

feal= i § Cacatafwr af @nraad onmsTy =nengy cansamaltian ond ecaiogees) L02 squsaaieat afler hilorecibicns

. EMERLY AFTER '
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TOTAL Co. sxs D sEmELs . ASRE . MG 478

Toike 246 Leonermiz offhcweacy of e ez a5 il ol o eqtives
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The terhnizal ancl ecanomic 2nalysis of the affecl uf Lhe implermentativn of tha planaed ensrgy
sawilg reedsares way pertermed by ecanomic software "Finarcial Calouratlons” of NS at an
vesepled irLorest cale of 0.3% and anncal inFation of ©.5%.

The evagation ot the introducion of the mogsures was performed according e the
fnllrwing inciratora:

- required investments [la] - BGN;

-t annual savings [B] - AGMN ) year.

- paybacipencd (PB) - years,

- regayment period [PO} - yaars;
[ternal rote of return {IRR) %

- netpgresent value (NP — GG




ARer enbering detailad infarmation about the measures in the sobware the results are as
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Ligurm QE Mesds of Fraeoct sl lerant for Bhe 2nvsoaed recep

The ety s s daalloes -

- Neoessary ivesiments [la) - BON 10,000 with YA |
- nekannudl savings [B]: BN 1210 yvear.

- redempticn penod (FB): 8.3 vears;

- repayment perind PO B Qyears;

- ntermal rate of requrn (IRRY 45,

- netpresent valee [(NPYY -10000 BGM

Cone vsion

The values for primary cnergy accordi-g o the performecd energy sudit zre:

= or mary ancrgy at ihg cucrent congdinean of the buildirg - 1737 KWE/mly
= ar'mary energy after Lieinccreeat'ons 1575 RWH nky

 gnergy Aavings - 3999 kvebhy oy

O R usians raved — BIC02 Yy

= Simale redemption pericd of 2.3 wears.

Oesed on the conducted anerzy audit, the follawing was established:

« The energy performasce olass in lhe existing curdition of the auiding and after the ntzrventlons iz
I.H".




10, Legislative Framework, Bibliography

The main legislatlve framawosk for energy cfficicacy in 3ulgana covers the fo lowing dacuments.

*+ Energy EfAcler oy Act, amended and supplemented. iszue 23 of March 12, 2021

=  Ddingnee Mo T of 2004 an eaergy effislenew of bolidreags

* Ddnange Mg E-PL0-04-1 of 20168 on energy efficiency inspection, ceificaticr anc
assessment of energy sevings of ouildings 185, issuwe 10 ot 2010)

= Ddmance N [-PO04-1 of 2201 F016 for energy efficency acdrs, erdifiration and
assessrnent af energy sswings of oullduings

=~  Crdinance Mo E-B0-04-2 of 2015 on the ind cators tor energy consumption and the erzrgy
chasaewerisns of the baildlaes (S0, (ssue 10 oF 4116,

+ Crdinamze Ne EPO A 2 of 22002016 an orergy oonsemprion indestors ard orerdy
perfoermanr ce of builldings

= rdinance Ne 15 of 20058 con echnical rales and eorms for deslgrn. constroctlcn and
opeerolic n el she sves angd Tac litles For prodacsion, trznamisson and distribction of tharmal
anerpy [promulgated, 50 WMo, RASANS; areneend] aod supplemented f

&  [asigm ctandards;

« Copsknlsbion mardel;

+  Handbonk "Heatng, venolatian and o cend:tiaeana™ by skancha Skzmncy

11. Conclusions and Suggestions

The peerlapied energy sudr of the bolld ng sheows chat ‘he ensrgy petfarmanzes meet the cucrenk
rnizimal regulazory requ rements.

Iz iz possizle te sobmize and manage the clestriciky flewws in the b ding by instal img slectn ity moters
and 1CT alatfarm far daciscn makmng. o this weay, che elactricaty consumption of the insoeczed buldaing
will or megsured irdividually, anod s es present - by o ranne ebect ity e ler oo srweral Baildic g
I7 15 =50 refom nended to oot mize ohe operating nours o7 the lighting and equipment.

The arergy savings after these measdares 35 estimateg 75 5979 BWwh, thé crviror mental cquinegieny of
energy Saun@s 15 £ toas of reducec OOL emissions per wear.

The necossary investrnent [or the implementatian of oIl defined ang arglyied engrgy Saving medsures
i5 10,000 26N ne, YAT with payback pericd of 3.3 wears and a repayment perigd ot 3 Gycars,




12,  Refergnces

o ware "EAR sotiware” of Teck nizal vilbv ity of Sotia was used [y he «oodel stugy oF the ullhing o
currant abage and afoer the irtersentions. All reguirements of EAB softeras = of TU Sofia Aave Besn L sed
tor th= made’ mearingticn of the beilding. Tha reqalrements of JRDINANCE Mo E-R1-0M-2 from
A7 01 Z016 for the arergy pecfoman.es indicators and enargy characieristics of the by lgings ard
OKLWMANCE R E-PO-04-1 from 22012004 fer inspection for energy efficency, certificatlon and
aval ratron of encr gy s3vings of Buildirgs are rat.

a5 Fnenzlal Caleglations safoware was used fon jhe sLonemic znalyss.

13. ABnexes
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