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Ce sunt comunitatile urbane?
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Look on the urban community
of Sao Paolo
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Celebrating diversity

Ce vedem de fapt?
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Utilizarea energilel
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Utilizarea energiel
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Energy is money! We save both.
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Balanta electroenergetica

a Municipiului Cluj
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We save both. TECHNICAL
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Un oras cu peste 350.000 locuitori ™"
No. Utilizatori de energie Consum [MWh/an] Pondere
1 Industrie 66.000 9,7%
2 | Cladiri comerciale 50.612 7,4%
3 | Compania de apa 39.770 5,8%
4 | Universitati / 0 \ 18.356 2,7%

5 | Cladiri publice - scoli, gradi etc. 88.844 13%
6 | lluminat public 10.783 1,6%
7 | Regia Autonoma de Termoficare 12.269 1,8%
8 | Transport public electric 13.048 1,9%
9 | Consumatori casnici si altii 453.744 54,6%
Total 682.017 100%
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Impact la nivel national - 2016
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Ele.ctr|C|tate 682 1.3%
Cluj-Napoca
Electricitate Romania 52.560 100%
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Cluj-Napoca
Birou de Eficienta Energetica — Primaria Cluj

in parteneriat cu

Universitatea Tehnica din Cluj-Napoca
&

Centrul de Resurse pentru Eficienta Energetica si Schimbari Climatice

Z ([,

CREESC TECHNICAL
CENTRUL DE RESURSE u NIVE Rs iITY

PENTRU EFICIENTA ENERGETICA OF CLUJ-NAPOCA
SI SCHIMBARI CLIMATICE ROMANIA

19
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Date generale Corpuri
Cod institutie G-002 Principal | Vizualizare/Modificare | Consumuri
Denumire institutie Scoala Randunica —_—
 Adauga |

Adresa, date de contact Motilor 1-3
Tip cladire (folosinta actuala) Cladire administrativa

Modifica
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= Informatii clad

Nume

An de constructie

Numar ore functionare/zi
Numar zile functionare/an
Numar mediu de utilizatori

An dare in folosinta corp cladire

ri publice

b

TECHNICAL
UNIVERSITY

OF CLUJ-NAPOCA

Corp cladire principal

Numar niveluri (etaje, inclusiv subsol, parter si mansarda) | 4

Numar de incaperi

Suprafata utila total desfasurata [m2]
Volum total incalzit [m3]

Suprafete vitrate (Ferestre) [m2]

Tip feresfre

Material de constructie pereti exteriori
Grosime perete exterior [cm]

|zolatie termica

Tip Acoperis

Stare acoperis

Clasa de performanta energetica

1900 - 1920
8

250

401 - 500
1920

35

1800.00
4500.00
60.00
termopan, dublu
caramida
30

nu

pod

stare buna - neizolat
B

- C_nrp

Modifica

Revenire
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We save both.

An Luna
Consum
AnlLuna NLC  Electricitate

[MWh]

Colectare consumuri & costuri

ADAUGARE Consum:

Consum | Consum Energie = Consum Consum Cost Cost
NLC Electricitate reactiva facturata| Incalzire Gg:? 'E:;\:m]] Total Electricitate| Incalzire C[ORSBE?Z
Mwh] [MVArh] [Geal] [Mwh] [RON] [RON]
Adauga consum
Revenire
Consumuri:
o . Consum Cost Cost
Consum Energie reactiva Incalzire Consum Consum Electricitate Incalzire
facturata [MVArh] [Geal] Gaz [MWh] Total [MWh] [RON] [RON] [RON]

Cost Apa
[RON]

[RON]

b

TECHNICAL
UNIVERSITY
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ROMANIA

Cost Total
[RON]

Cost Gaz  Cost Apa Cost Total

[RON]
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Ce facem
cu datele energetice?
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An constructie
Tip cladire <1900 (1900 - 1920|1921 - 1940 |1941-1960 |1961 - 1980 (1981 - 2000 |> 2000 |Total
gradinite 5 8 9 11 12 4 7| 56
scoli 1 0 5 5 18 2 6 37
licee 4 5 13 6 60 3 2| 93
administratie 2 0 0 0 0 0 7 9
hale agroalimenatre 0 0 0 0 0 0 5 5
TOTAL 12 13 27 22 90 9 27| 200
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Tipuri de institutii

gradinite | licee scoli | admin | hale TOTAL

numar cladiri 56 87 35 7 5 190

suprafata medie

760 2096 | 1720 | 6584 | 857 1767
[mp]
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izolatie  |nu  |da- polistiren >5cm  [da - polistiren <=5cm |da - vata minerala |da - altele| TOTAL
gradinite 19 22 14 0 1 56
scoli 17 4 14 0 1 36
licee 66 22 6 1 0 95
administrd 4 1 0 0 4 9
hale 0 0 0 5 5
TOTAL 106 49 34 1 11 201
Procent | 53% 24% 17% 0% 5%
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Performanta energetica
Clasa de
performanta A B C D E G TOTAL
energetica
gradinite 4 15 13 3 2 1 38
scoli 6 2 2 6 2 0 18
licee 0 13 11 34 1 1 60
administratie 1 0 0 0 0 0 1
hale 0 4 1 0 0 0 5
TOTAL 11 34 27 43 5 2 122
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Prioritizare uNIvERSITY
. Suprafata Consum total Cons-u m
Denumire [mp] energie [kWh) specific
P & [kWh/mp/an]
Gradinita cu Parfum de Tei- Corp B 150 65991 440
Gradinita cu Program Prelungit Aschiuta-
1
Structura 2 88 74509 396
Liceul Teoretic Gheorghe Sincai- Corp cladire
principal (include si corp 2 casuta) 2171,91 758016 349
Gradinita cu Program Prelungit Poienita-
Structura Il 348 110455 317
Gradinita Floare de Iris- Corp C 260,53 80967 311
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We save both. 1 JFHH!&A
Prioritizare
oo °F St
- 2015
Consum
. Suprafata Consum total e
Denumire [mp] energie [kWh) specific
P [kWh/mp/an]
Gradinita Universitatii Babes-Bolyai - Cladire
371 111212
Structura 1 300
Liceul de Informatica Tiberiu Popoviciu - Sala
531 155842
de sport 233
Gradinita cu Parfum de Tei- Corp A 428 125058 292
Scoala Gimnaziala de Muzica ,,Augustin Bena"
385,74 112322
Cluj Napoca - (include cladirea A si cladirea B) 291
Gradinita Floare de Iris- Corp D 67,07 19334 288




BIROUL DE EFICIENTA

ENERGETICA SI ILUMINAT PUBLIC : RESPONSABILI ENERGETICI  SURSE DE FINANTARE ~ CURSURI  CAMPANII DE CONSTIENTIZARE ~ NOUTATI  CONTACT

K Create a WiX site!

BIROUL DE EFICIENTA

ENERGETICA SIILU MINAT PUBLIC ACASA  RESPONSABILIENERGETICI  SURSEDEFINANTARE ~ CURSURI  CAMPANII DE CONSTIENTIZARE ~ NOUTATI  CONTACT

Utilizator
Parola
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We save both. TECHNICAL
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Coexistenta
Saraciei energetice

Ineficientei energetice

35
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Energy is money! We save both.

Prin eficienta energetica in cladiri intelegem:
|zolatie termica + HVAC + iluminat + regenerabile + masurare

Calitatea
aerului
interior

... prin sisteme
de ventilatie

Confort
adaptat

... prin zonare
si senzori

Aport optim
de lumina

... conform
standardelor
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Calitatea aerului

interior

37
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Concentratiile maxime admise de CO,
in aerul incaperilor

Tncdperi in care oamenii se afla permanent (cladiri de locuit) 1000
Tncdperi pentru copii (scoli) si bolnavi (spitale) 700
Tncaperi in care oamenii se afla periodic (institutii) 1260
Incdperi in care oamenii se afla scurt timp 2000

38
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Energy is money! We save both. TECHNICAL
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Sistem de ventilare la o sala de clasa

39
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Potentialul
de eficienta energetica

al cladirilor publice

40
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Energy is money! We save both. TECHNICAL
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Raport de evaluare energetica preliminara
Gradinita cu “PP Prichindelul Istet”

Primaria Municipiului Turda

41
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Energy is money! We save both. TECHNICAL
UNIVERSITY

OOOOOO -NAPOCA

AAAAAAA

Raport de evaluare energetica preliminara

Scoala Profesionala Poiana
. 5 /,

2
2
22> 1

e

. ok
sty

Primaria Municipiului Turda
42
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Raport de evaluare energetica preliminara

Llceul Teoretlc “JOS|ka |V|Ik|OS

Primaria Municipiului Turda
43
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We save both. TECHNICAL
UNIVERSITY

OOOOOO -NAPOCA

AAAAAAA

Indicatori specifici de consum

Consum specific de energie electrica: 96,5 [kWh/mp.an]
Consum specific de gaz metan: 470 [kWh/mp.an]
Consum specific total de energie: 566,5 [kWh/mp.an]
Consum specific de apa: 1 [mc/mp.an]

Cost specific total cu utilitatile: 121 [lei/mp.an]

Suprafata utila total desfasurata aferenta cladirilor: 2.701 mp.

45
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We save both.

Spitalul Municipal
Campia Turz
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Amprenta energetica

418 kWh/mp/an

9O (2017)

Electricitate = 235 MWh = 124.695 lei/an
Gaz metan = 1726 MWh = 273.541 lei/an

47
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We save both.

Studiu de caz - Turda
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Denumire institutie

Cost energetic anual
[lei]

Potential eficienta -
reducere costuri [lei]

Amprenta energetica
[kWh/mp.an]

Liceul Teoretic “Liviu Rebreanu” 55,246 14,000 168.2
Colegiul National “Mihai Viteazul” 141,364 14,000 365.5
Scoala Gimnaziala “Avram lancu” 91,263 22,500 105.5
Scoala Gimnaziala “Andrei Saguna” 65,490 16,000 447.5
Scoala Gimnaziala “loan Opris” 108,728 27,000 838.4
Scoala Gimnaziala “Teodor Murasanu” 62,419 15,500 248.8
Scoala Profesionala Poiana 41,168 10,500 179.7
Gradinita cu PP “Casuta Piticilor” 41,474 10,000 328.3
Gradinita cu PP “Dr. loan Ratiu” 39,318 9,500 222.2
Gradinita cu PP “Poiana cu Castani” 24,168 6,000 303.1
Gradinita cu “PP Prichindelul Istet” 63,398 15,500 146.9
Gradinita cu PP “Sfanta Maria” 70,497 17,500 195.6
Liceul Teoretic “Josika Miklos” 74,745 19,000 484.1

Colegiul Tehnic “ Dr. loan Ratiu” 144,284 36,000 564

Colegiul Tehnic Turda 326,546 81,500 566.5
Colegiul “Emil Negrutiu” 345,249 86,000 206.9
1,695,357 400,500 335.7

24%
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Cladirile Universitatii

Tehnice din Cluj-Napoca

49
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Students Hostel Il
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Evaluare energetica holistica UTCN TECHNICAL

UNIVERSITY

OOOOOO -NAPOCA

AAAAAAA

Consumul total de energie 2015 [MWh/an]

28.268

Cost energetic total [euro/an]

1.250.933

Cost energetic specific [euro/an/mp]

(115)

11,5
—

Adding value to energy

/ 185 euro/mp

51
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T Plan actiune — Complex Natatie rEcHMICAL
: ' UNIVERSITY
Solutie recomandata Saving energie Economie bani Economie bani  Reducere emisii  Investitie =~ PSR
[MWh/an] [lei/an] [euro/an] [tone CO2/an] [lei] [ani]
Negociere tarif si pret energie electrica
(actiune realizata de catre Conducerea 0 33908 7603 0 0 0
UTCN)
Trecerea delimitarii de la nivel de joasa la
nivel de medie tensiune -6 25843 5794 -2 178400 6.9
Actionare cu turatie variabila
gl 57 32849 7365 22 53520 1.6
Sistem cogenerare de mica putere
o adtoconeum 166 59732 13393 32 223000 3.7
Compensarea energiei reactive 0 5037 1129 0 8920 1.8
Retrofit si senzoristica iluminat interior 35 20219 4533 14 56613 2.8
Sistem integrat de monitorizare
consumuri energetice 5 2919 581 2 6630 2.3
TOTAL 262 120755 27002 69 348743 2.9

SOLUTII ELECTRICE RECOMANDATE

PROCENT SAVING 92.1% 60.5%
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Low hanging fruits...

53
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Low hanging fruits... “ﬁ

Total power [KW]

1600

1400

1200

1000

800

600

400

200

UNIVERSITY
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Consumul electroenergetic agregat — cladiri publice Cluj [KWh]

_MA_

N / T

E— 7~ 75.000
T uf lanuarie 2017 e
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We save both. TECHNICAL
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Reducerea de consum energetic prin integrare
in BEMS a 10 cladiri publice — Cluj

Reducere consum gaz metan [MWh/an] 846

Reducerea amprentei de carbon [tone CO2/an] 169

11%
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Proiecte pilot
implementate

in cladiri publice

56
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Energy is money! We save both. TECHNICAL
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Energo ESCO [ @% DR-BOB General layout SERVELECT e pnersm illi g0
Energy is money! We save both.

Sistem de monitorizare energetica in cladiri publice din Cluj.

57
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Retrofit LED

Proiect luminotehnic!

lluminat modern cu LED intr-o sala de clasa de liceu din Cluj.
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Panouri fotovoltaice

Panouri fotovoltaice pe o cladire internat de elevi, din Cluj.
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Puterea electrica absorbita [kW]

40,00

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00

Masurare si verificare (M&V)

IConsum energie inainte si dupa implementare solutii eficienta energetical

Economie anuala de energie = 74 MWh. Economie de bani = 36.000 lei.

Consum mediu zilnic inainte = 777 kWh. Consum mediu zilnic dupa = 571 kWh.

— _\ﬂ'\‘rﬁtjd___‘_‘h o T~ )
T L Procent saving = 26%.
Inainte de implementare I Dupa implementare
EEEEEEEEERTRRTRRERERERRREREGREEEEEEE
e 98 dfggge885824325ARAAN[IRAIS8E583219

Durata de monitorizare [zile]
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Cladiri rezidentiale
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Management

energetic colaborativ
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Comunicare si diseminare

Administratori cladiri publice Manageri companii utilitati publice




Ghid pentru utilizarea energiel

in cladiri publice

GHID PENTRU UTILIZAREA
EFICIENTA A ENERGIE! IN
INSTITUTIILE PUBLICE

Primé&ria Municipiului Cluj-Napoca
2017
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Energy is money! We save both.

SFATURI PENTRU CLADIRI
EEICIENTE ENERGETIC

Curafati periedic ferestrele
i lEmpile, pentru a
indepdrta impuritagile si

De fiecare datd cand parasig
o incapere, intrerypeti
iluminatul artificial. Inlocuiti

Opriti calculatoarele si Scoateti din priza Pe timpul Zlei, inl&turati
echipamentele dectronice incircatoarele si sistemele de umbrire, pentru a
de la butoanele on/off aparatele care sunt rmite luminii naturale s3

atunci cand acestea nu folosite rar. umineze spatiul interior gi
sunt folesite. intrerupegi iluminatul artficial.
[-] [-]
E LY ! -
G ’ |— -
£ by
—
=

Curatati radiatoarele
periodic si nu le acoperiti
cu perdele sau alte

praful depus. lampile arse cu [3mpi ou obiecte ce impiedica
consum energetic redus raspandirea caldurii.
(LED}.
¢
Masurati temperatura Mu |&sati apa de |la robinet
interioara in spatiile 53 curga in gol, atund
ocupate. Reduceyi aportul cand nu o folositi.
de c3ldurd, daci aceasta
depdseste 20-22°C,
CREESC “,1!-;1_ SERVELECT ‘ n_._."‘fTA‘u N
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We save both.

Sepsiszentgyorgy

Sesiune informare si instruire privind
utilizarea eficienta
a energiei in cladirile publice

Tajekoztatdo megbeszélés és képzés
a hatékony energiafelhasznalasrol
kdzépuletekben



Haide}?i sa utilizam
energia eficient!

Un demers sustinut de:

> W
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Energy is money! We save both.

Proiectul

Romania educata
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Energy is money! We save both.

AMLER

Societatea Auditorilor si Managerilor energetici din Romania

Angajamente

Romania Educat?% /

.Romania Educatid” este proiectul national initiat de Presedintele
Romaniei menit sa sustind reasezarea societatii pe valori,
dezvoltarea unei culturi a succesului bazata pe performanta, munca,
talent, onestitate si integritate. La intrarea in cel de-al doilea secol de
existentd ca stat modern si unitar, este important ca educatia si
cercetarea sa dobandeasca o fundatie solida si predictibila, pe care
sa continue drumul catre Romania educata.

In acest sens, in perioada 20168-2018, Administratia Prezidentiala
deruleaza o amplé dezbatere publica privind educatia si cercetarea
din Romania, structurata in trei etape:




Companiile de utilitati
publice



Operatorul de distributie electricitate
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Consumul propriu tehnologic — CPT = 12 — 25%
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Proiecte

e Ridicare nivel de tensiune 6 /10 la 20 kV

* Puncte noi de injectie — spor de putere

* Retrofit posturi transformare



Operatorul de distributie gaz metan

* Predictibilitatea dezvoltarii infrastructurii
* Transparenta program investitii

* Harta GIS retele utilitati

Consumul propriu tehnologic = CPT 2-5%
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Termoficarea centralizata ...
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Operatorul de termoficare

Etanseizare Optimizare scenarii

siizolare retele de functionare

Micro-cogenerare

o Preluare
distribuita

in gestiune cladiri

Surse regenerabile
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MENS — 649773

Surse regenerabile In termoficare

> Innovative heat grids!

,Low temperature district heating is §
a key technology for the efficient
Integration of renewable and waste
heat sources in our energy
systems.”

IEA DHC Annex TS1

N IEA DHC Annex TS1:

Low Temperature District Heating
IEADHC|CHP for Future Energy Systems

\

© Fraunhofer IWES % Frau nhOfer
IWES
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Compania de apa ...
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Upgrade tehnologic sisteme pompaj

Actionare cu turatie variabila

Cogenerare si crestere productie biogaz

Trecerea delimitarii JT/ MT Valorificare energetica namol

Surse regenerabile Planificare modernizare retele
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Transportul public ...
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Parc vehicule noi (autobuze electrice) Injectie fotovoltaica in retea tractiune

Recuperare energie la franare Compensare aport capacitiv

Schimbare carburant - GNC Benzi dedicate de transport




Operatorul de administrare
domeniu public

Flota autovehicule
Statii si echipamente — beton, asfalt
Obiective consum energetic — bazine, parcuri

Toaletare spatii verzi



Operatorul de salubrizare

* Colectare selectiva deseuri

e Spalare strazi cu apa epurata (?)

* Flota de autospeciale



Educatie

si constientizare
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UNIVERSITATEA TEHNICA M= NS

DIN CLUJ-NAPOCA

Curs nZEB (MENnS — H2020)

Peste 120 architecti si ingineri (2016-2017)

WWW.mens-nzeb.eu



http://www.mens-nzeb.eu/

L

UNIVERSITATEA TEHNICA

DIN CLUJ-NAPOCA

Curs acreditat pentru
Manageri Energetici pentru localitati ANRE

Martie 2018
C|Uj Napoca
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Valori profesionale

Responsabilitate
Curaj in dezvoltare
Transparenta

Egalitate de sanse
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BRAINED CITY

more sustainable living

Andrei Ceclan,

Dan Micu

’
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mailto:Dan.Micu@ethm.utcluj.ro
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oy BRAINED CITY
% ®

~Luprins
.* Coordonarea inteligenta a retelelor de utilitati publice
 Planificarea energetica urbana

* Servicii energetice inovative

e Conexiune si insule de energie — producere, stocare, Demand
Response, consum inteligent



Prolecte Inovative
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Asociatia .Agentia pentru Managementul
Energiei $i Protectia Mediului .. Bragov

QneZEH

NEARLY ZERO ENERGY HOTELS

neZEH — Nearly Zero Energy Hotels

ENERGIE

operationale si de intretinere
» Castigati independenta
energetica
= Cresteti eficienta energetica;
profitati de oportunitatile de
finantare

BRANDING

« Imbinati conceptele ECO cu
imaginea brandului dvs.

. Gastigati vizibilitate pe un nou
segment de piata, dedicat
“sustenabilitati™

« Distantati-va fata de concurenta

BENEFICII

+ Reduceti amprenta de carbon

« Contribuiti la dezvoltarea
societatii, adoptali principii de
CSR

, Cresteti confortul si fidelitatea
oaspetilor dvs. oferindu-le o

experienta inovativa
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Demand Response
In Blocks of Buildings (Horizon 2020)



http://www.dr-bob.eu/
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Hourly aggregated load curves
Average Daily Load Curve "Splaiul Independentei”

—o— Summ er WeekDay —o— Summ er WeekEnd —o—Winter WeekDay —o—Winter WeekEnd
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DR BOB concept UNIVERSITY

ROMANIA

Technical Concept

~
Weather Market Pricing DR Signal (  Grid )

Connected Assets

' ™
Generation Storage
A %

-
|
|
| Bill
— ||
Yvy Load |
- Direct I
DERMS
- » BMS Q . _-l
A A Q
https://vimeo.com/176786849 il

Supplier /
e
| Unconnected Assets Aggregator
|
: s ™
|
- Storage o
|
@ Supplier/ Agg send dzta. : \ J
|
e Separate self-collection : / N
| .
o Be the Supplier / Agg T Generation  —
|
|
|


https://vimeo.com/176786849
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ROMANIA

enabling new Demand REsponse Advanced, Market oriented

and secure technologies,

solutions and business models

(Horizon 2020)
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Sistemul

de Management
Energetic
1ISO 50001
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|ISO 50001 UNIVERSITY

Roluri si proceduri
i Strategie
" Angajament

721 Rezultate durabile
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Solutii financiare
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Surse de finantare proiecte
®"  Fonduri POR 3.1.3,b; ...; POR 10; POIM 6.1.
= Surse proprii; PNDR si PNDL.
= Fondul Roman pentru Eficienta Energiei.

= ESCO - plata din economiiile realizate.
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Fondul Roman pentru Eficienta Energiei
FREE
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Portofoliu proiecte FREE
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Documentatii tehnice
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1. Expertiza tehnica structurala (ES)
2. Raport de audit energetic (RAE)

3. Studiu de fezabilitate (SF) sau Documentatie de Autorizare Lucrari de

Interventii (DALI)
4. Cerere de finantare (CF)
5. Documente eligibilitate

Engineering sustainability
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Atelier RVD
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Atelier RVD
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Asadar,

ce este managementul energetic urban?
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= Meeting of Energy Professional Skills www.mens-nzeb.eu

= Demand Response in Blocks of Buildings www.dr-bob.eu

» Republic ZEB www.republiczeb.org

= Train to nZEB www.train-to-nzeb.eu

= neZEH www.nezeh.eu

» Sustainable Energy Management (www.elsevier.com)

= Energy Management Principles (www.sciencedirect.com)

= Energy Management and Conservation Handbook (www.crcpress.com)

= Energy Efficiency in the Urban Environment (www.crcpress.com)



http://www.mens-nzeb.eu/
http://www.dr-bob.eu/
http://www.republiczeb.org/
http://www.train-to-nzeb.eu/
http://www.nezeh.eu/
http://www.elsevier.com/
http://www.sciencedirect.com/
http://www.crcpress.com/
http://www.crcpress.com/
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* Legea eficientei energetice, nr. 121/2014 + 160/2016;

* Legea serviciilor comunitare de utilitati publice, nr. 51/2006;
 Legea serviciului de alimentare cu energie termica, nr. 240/2006;
 Legea serviciului de alimentare cu apa si de canalizare, nr. 241/2006;
* Legea serviciului de iluminat public, nr. 230/2006;

* Legea serviciilor de transport public local, nr. 92/2007;

* Legea privind statutul functionarilor publici, nr. 188/1999;
 Legea privind calitatea in constructii, nr. 10/1995;

* Legea privind achizitiile publice, nr. 98/2016;

* Legea privind performanta energetica a cladirilor, nr. 372/2005;

109



up SERVELECT

CCCCCCCCC
IIIIIIIIII

OOOOOOOOOOOOO
AAAAAAA

“Eficienta energetica
poate fl unul dintre proiectele
de tara ale Romaniel”

(Consiliul Mondial al Energiei-CNR)



