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Profil audytora energetycznego ENACT

Audytor energetyczny ENACT jest odpowiedzialny za realizacje audytu w budynkach mieszkalnych.
Profil zawodowy ENACT zostat stworzony na podstawie analizy wymaganych przez rynek pracy
czynnosci oraz odpowiadajgcych im osigganych zasobom wiedzy, umiejetnosci i kompetencji biorgc

pod uwage:
e krajowe (i regionalne) ramy kwalifikacji w kazdym z krajéw partnerskich (IT, ES, PT, PL),

e europejski standard EN 16247 i wtoski standard UNI CEl 13339 do spraw ekspertow

zarzadzanie energia,

Biorgc pod uwage zatozenia projektu ENACT, schemat kwalifikacji i program szkoleniowy zostat
opracowany zgodnie z Europejskim system akumulowania i przenoszenia osiggnie¢ w ksztatceniu i

szkoleniu zawodowym (ECVET — European Credit System for Vocational Education and Training).

Tym samym zakres czynnosci i program szkolenia charakteryzuje modutowosc¢ tj. efekty uczenia sie
i program zostat podzielony tak aby stopniowo mozna byto rozwijaé/potwierdza¢ umiejetnosci
zawodowe a tym samym umozliwi¢ rozwdj zawodowy rowniez w innych obszarach z sektora ustug

i administracji publicznej, przemystowego czy transportu.

Obowiqzki audytora energetycznego ENACT

Audytor energetyczny ENACT jest odpowiedzialny za realizacje audytu w budynkach mieszkalnych,
poczgwszy od zebrania danych, prace w terenie, az po analize i kontakt z klientem. Wazne jest to,
ze poza identyfikacja mozliwosci poprawy wykorzystania energii, audytor energetyczny ENACT
uczestniczy w ich wdrazaniu i monitoruje osiggnietg poprawe w zakresie zuzycia i produkcji energii

a takze redukcji kosztow.

Profil zawodowy ENACT zostat opisany w czterech gtéwnych kategoriach (Zarzadzanie, Audyt,

Planowanie, Wdrazanie/Monitoring) wraz z charakterystycznymi dla nich dziataniami.
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Zadania audytora energetycznego

e Planowanie audytu energetycznego pod wzgledem zakresu,
zarzadzania czasem i zasobami

1. Zarzadzanie e Koordynacja

e Zarzadzanie konfliktami

e Komunikacja i raportowanie

2. Audyt e Zbieranie danych oraz przeprowadzenie badan i pomiaréw
e Diagnoza stanu istniejgcego budynku i systeméw HVAC

e Okreslenie  przedsiewzie¢ poprawiajacych  wydajnosc
systemow zintegrowanych w budynku

e Ocena ekonomiczna sugerowanych rozwigzan

e Analiza rozwigzan technicznych zmniejszajgcych zuzycie
energii

e Okreslenie optymalnego zakresu inwestycji zmniejszajacych
zuzycie energii

e Opracowanie planu dziatan prowadzacych do osiggniecia
zatozonych rezultatéw

3. Planowanie

e Wdrozenie wybranych przedsiewzie¢ poprawy efektywnosci
4. Wdrazanie/Monitoring energetycznej

e Monitorowanie zuzycia energii

e Wsparcie i nadzor

Audytor Energetyczny ENACT Wiedza, Umiejetnosci i
Kompetencje

Profil zawodowy Audytora Energetycznego ENACT definiuje, dla kazdej czynnosci, wymagana
wiedze, umiejetnosci | kompetencje . Mape catkowitego profilu ENACT zaprezentowano w
ponizszej tabeli, gdzie catkowity schemat wiedzy, umiejetnosci i kompetenc;ji jest przedstawiony w

zataczniku 1.
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Wiedza Umiejetnosci Kompetencje
Jednostki energii i wspotczynniki | Identyfikacja  fizycznych ilosci/pomiaréw i|Uzycie jednostek energii i zarzadzanie
przeliczeniowe wspotczynnikdw przeliczeniowych wspotczynnikami przeliczeniowymi
. Identyfikacja Zrodet | nosnikdw energii
Zrédfa i nosniki energii Zarzadzanie zrédtami energii i jej nosnikami

zawartych w audycie

Istotne prawa, polityka, zasady, regulacje,
kontrakty | normy dotyczace efektywnosci | Wykonanie i wybranie najlepszej propozycji | Zastosowanie i zarzadzanie odpowiednimi
energetycznej | odnawialnych Zrédet energii | kontraktu i/lub procedury zastosowania w |prawami, regulacjami, kontraktami, normami,
(na poziomie regionalnym | europejskim)|audycie energetycznym. motywatorami
wiasciwe dla audytu energetycznego
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Metody zbierania  danych, wskaznikow

wykonania, wspotczynnikdow korygujacych i

rébwnowago energetycznej.
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Zebranie informacji uzytecznych dla audytu
energetycznego. Przedstawienie i obliczenie

wspotczynnikdw zuzycia energii.

Erasmus+

Ocena zapotrzebowania na energie i jej zuzycia
zgodnie z zakresem audytu. Zdolno$¢ wyboru
wspotczynnikdw zuzycia energii w poréwnaniu
z zakresem

audytu energetycznego i z

odpowiednim odniesieniem.

Weryfikacja i walidacja pomiaréw i wynikow

ktére moga odbi¢ sie na jakosci audytu
energetycznego.
Prawa fizyki zwigzane z energig (ciepto, Zrozumienie proceséw fizycznych i

elektrycznosé¢, termodynamika, transfer ciepta,

mechanika ptyndw, swiatto itp.)

Identyfikacja praw fizyki zwigzanych z energig i

jej strumieniami

termodynamicznych, a takze zwigzanych z nimi

strumieni zuzycia energii w budynku

Narzedzia, monitoring, urzagdzenia pomiarowe

potrzebne do  przeprowadzenia  audytu

energetycznego

Identyfikacja profilu zuzycia energii i stref
nieefektywnych, obstuga sprzetu potrzebnego

podczas audytu

Udoskonalenie schematu zbierania danych dla

audytéw  energetycznych, weryfikacja,

poréwnanie i walidacja oszczednosci energii

(Podstawy) rynku energetycznego (produkcja,
dystrybucja, transmisja, dostawy) i podmiotéw

z nim zwigzanych

Ocena rynku energetycznego i podmiotow z

nim zwigzanych

Zrozumienie rynku energetycznego
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Taryfy i ich struktury
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Analiza taryf energetycznych (zuzycia, taryfy w

godzinach szczytu, profile zuzycia)

Erasmus+

Rozumienie i zarzagdzanie réznymi taryfami

(Podstawy) branzy budowlanej | rodzajow Umiejetno$¢ identyfikacji réznych typow
Rozumienie branzy budowlanej
konstrukg;ji budynkow
Budynek (tgcznie z jego przegrodami
zewnetrznymi, systemami technicznymi i|Ocena budynku w kontekscie zuzycia energii Ocena energetyczna budynku
ustugami)
Tradycyjne i nowe technologie stuzgce
Umiejetno$¢  personalizacji i  adaptacji
poprawie efektywnosci  energetycznej i|ldentyfikacja propozycji ulepszen
propozycji ulepszen, wtgczajac
odnawialnych zrdédet energii
Techniki osiggania/osiggniecia oszczednosci | Obliczenie osiggalnych oszczednosci energii|Ocena  oszczednosci/ulepszern  energii i
energii i/lub polepszenia efektywnosci energetycznej | propozycja dziatan

Finansowanie i dotacje

Identyfikacja mozliwosci uzyskania

finansowania/dotacji

Zarzadzanie procesami finansowania i dotacji

Wspodtczynniki oceny ekonomiczne;j

Utworzenie odpowiedniej oceny ekonomicznej

propozycji

Podsumowanie ocen ekonomicznych

propozycji i poréwnanie ich
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Zasady audytu energetycznego, metodologia i

rezultaty wedtug normy EN 16247
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Zrozumienie  zakresu i granic  audytu

energetycznego i zwigzanych z nim czynnosci

Erasmus+

Zastosowanie zasad, metodologii, zadan

zgodnie z zakresem | dokfadnoscia audytu

energetycznego

(Podstawy)  sprawozdan, komunikacji i
marketingu zwigzanych z audytem
energetycznym

Umiejetnos$¢ komunikacji

Prezentacja kompleksowego, funkcjonalnego i

odpowiednio przekazanego wyniku i
sprawozdania. Umiejetnos$¢ dobrej komunikacji

i marketingu.

(Podstawy) zarzadzania projektem

Identyfikacja kompletnego procesu wykonania

audytu energetycznego

Zarzadzanie catkowitym procesem wykonania

audytu energetycznego

* ustugi zapewnione przez systemy w budynku aby utrzymac odpowiedni klimat wewnetrzny w budynku (komfort cieplny, jakos¢ powietrza,

wizualna i akustyczna jakosc) i innych ustug zwigzanych z uzywaniem budynku

** systemy ogrzewania, chtodzenia, wentylacji, cieptej wody uzytkowej, Swiatta i produkcji energii
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Audytor Energetyczny ENACT — Opis szkolenia

Zgodnie z profilem zawodowym okreslonym poprzez wyzej wymienione zadania i okre$lone

wymagane zasoby wiedzy, umiejetnosci i kompetencji (zafgcznik nr 2) przewiduje sie organizacje

80 godzinnego kursu szkoleniowego.

Ponizsza tabela przedstawia w sposdb catosciowy program szkolenia pod wzgledem:

o Struktury efektéw uczenia sie i czasu trwania

Szczegdtowy program szkolenia uwzgledniajgcy podziat na jednostki szkoleniowe program

zawiera zafqcznik nr 1;

e Metodyki szkolenia oraz oceniania

e Punktacji ECVET

Razem 6 punktow ECVET zostato przypisanych dla catego kursu (80 godzin). Punkty ECVET

zostaty przypisane do modutdw kursu zgodnie z przyjeta metodg punktacji wazonej, biorgc

pod uwage 3 aspekty: czasu trwania modutu (pod wzgledem liczby godzin), oceny i

metodologii szkolen i poziomu trudnosci

Modut

1. Wprowadzenie do audytu
energetycznego

2. Legislacja, regulacje i
umowy w sektorze
mieszkaniowym

3. Obudowa zewnetrzna
budynku

4. Ogrzewanie, wentylacja,
klimatyzacja, chfodzenie oraz
instalacje cieptej wody
uzytkowej

5. Systemy oswietlenia i
urzadzenia gospodarstwa
domowego w budynkach

llos¢
godzin

12

Metodologia

Materiaty online
Wyktad (online lub na miejscu)
Prowadzacy online

Materiaty online
Wyktad (online lub na miejscu)
Prowadzacy online

Materiaty online —

Wyktad (online lub na miejscu)
Cwiczenia/Symulacja/
Laboratorium - Prowadzacy
online

Materiaty online —

Wyktad (online lub na miejscu)
Cwiczenia/Symulacja/
Laboratorium - Prowadzacy
online

Materiaty online —
Wyktad (online lub na miejscu)
Cwiczenia/Symulacja/

Metodologia
Oceniania

Pytania
wielokrotnego
wyboru

(10 pytan)
Pytania
wielokrotnego
wyboru

(10 pytan)

Pytania
wielokrotnego
wyboru

(10 pytan)

Pytania
wielokrotnego
wyboru

(10 pytan)

Pytania
wielokrotnego
wyboru

(10 pytan)

Ecvet

0,5

0,5

0,5

0,5

0,5
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mieszkalnych

6. Produkcja energii ze zrodet
odnawialnych w sektorze
mieszkaniowym

7. Ocena ekonomiczna

8. Metodologia
przeprowadzania audytu
energetycznego

9. Zarzadzanie projektem

10. Komunikacja i marketing

Energy Auditors Competencies,
Training and profiles

10

13

6

Laboratorium - Prowadzacy
online

Materiaty online

Wyktad (online lub na miejscu)
Cwiczenia/Laboratorium
Prowadzacy online

Materiaty online —

Wyktad (online lub na miejscu)
Symulacja -

Prowadzacy online

Materiaty online —
Symulacja, ¢wiczenia, praca
projektowa

Prowadzacy online

Materiaty online
Wyktad (online lub na miejscu)
Prowadzacy online

Materiaty online
Wyktad (online lub na miejscu)
Prowadzacy online

- Erasmus+

Pytania
wielokrotnego
wyboru

(10 pytan)
Pytania
wielokrotnego
wyboru

(10 pytan)
Pytania
wielokrotnego
wyboru

(10 pytan) i/lub
studium przypadku
Pytania
wielokrotnego
wyboru

(10 pytan)
Pytania
wielokrotnego
wyboru

(10 pytan)

0,5

0,5

1,5

0,5

0,5

Wymagania kwalifikacyjne dla Audytora energetycznego

ENACT

Schemat wymagan kwalifikacyjnych jest przedstawiony w trzech etapach:

1) Minimalne wymagania kawlifikacyjne zwane tez wymaganiami

wejsciowymi sg okres$lone przez poziom wyksztatcenia oraz Wymagania
wejsciowe

(wyksztatcenie i

doswiadczenie

zdobyte doswiadczenie zawodowe okreslane oddzielnie dla

kazdego kraju (tabela nr 3)

2) Udziat i zaliczenie kursu szkoleniowego ENACT i/lub

. . .. Kwalifikacje
potwierdzenie kompetenc;ji zawodowych (Wymagania, e
odpowiadajacych poszczegdlnym efektom uczenia sie Kompetenqe, SR
Egzamin kompetenc;ji
dla profilu zawodowego ENACT, koricowy)

3) Egzamin kwalifikacyjny przeprowadzany przez

akredytowane instytucje i/lub instytucje branzowe/ szkoleniowe /certyfikujgce
10
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Kandydaci s3 dopuszczani do egzaminu kwalifikacyjnego gdy wykazg sie posiadaniem wymagan

okreslonych w pkt. 1i 2 zapisanych w zyciorysie .

A)Kryteria wejsciowe
Wymagania wejsciowe sg okre$lone na réznych poziomach w zaleznosci od kraju. Podsumowanie

znajduje sie w ponizszej tabeli:

Edukacja Doswiadczenie/przepracowa
ne lata

Stopien naukowy z nauk technicznych
Dyplom z nauk technicznych
Inny stopien naukowy
Inny dyplom
Stopien naukowy z budownictwa lub architektury
Polska zatwierdzony przez profesjonalistéw
Inny stopien naukowy
Stopien naukowy z budownictwa lub architektury
zatwierdzony przez profesjonalistéw
Inny stopien naukowy 1
Stopien naukowy z nauk technicznych
Stopien naukowy/dyplom z nauk technicznych 0
Dwuletnie, zawodowe wyksztatcenie 1

] 3

Wiochy

O W w N

(@R

Portugalia

Hiszpania

B)Uczestnictwo w kursie szkoleniowym i/lub potwierdzenie kompetencji

Jak wskazano ponizej, schemat kwalifikacji wymaga :

e udziat i pozytywne ukoriczenie zgodnie ze schematem oceniania kursu ENACT albo
udokumentowanie udziatu i pozytywnego ukonczenia w ciggu ostatnich 2 lat innych
szkole obejmujacych zakres tematyczny (wiedza, umiejetnosci, kompetencje) dla profilu

zawodowego audytora ENACT i/lub

e wykazanie sie kompetencjami zawodowymi potwierdzonymi przez instytucje branzowe/

szkoleniowe /certyfikujgce

11
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Aby uczestniczy¢ w kursie ENACT, nalezy spetnia¢ wymagania (wyksztatcenie i wymagane
doswiadczenie) przedstawione w tabeli powyzej. Konieczne jest takze zdanie egzaminu
wejsciowego (minimum 50% z 30 pytan). Aby zaliczyc kurs nalezy zdaé testy po kazdym z modutéw

i egzamin koncowy.

Ocena w programie ENACT dzieli sie na trzy poziomy: ocena poczatkowa, ocena modutowa i ocena

koncowa.

e Zalecany poziom wiedzy/doswiadczenia ustalony w tabeli nr 3. ponizej

e Egzamin wstepny: weryfikuje wiedze wymagang do uczestnictwa w kursie,
sktada sie z 30 pytan wielokrotnego wyboru pokrywajgcych materiat zawarty
w kursie

e Prog zaliczenia egzaminu ustalony na 50%

e Skierowany na ocene kompetencji uzyskiwanych z kazdego modutu i przyznania
punktow ECVET.

o Sktada sie z pytan wielokrotnego wyboru z zakresu tematycznego modutu

e Prog zaliczenia ustalony na 70%

e Zdanie egzaminu pozwala uczestnikowi uzyskac punkty ECVET bez uczestnictwa
w kursie

Ocena modutowa

e Skierowany na sprawdzenie kompetencji pokrywajacych caty zakres wiedzy i
umiejetnosci

e Egzamin ustny i pisemny, oparty na teoretycznej wiedzy i ¢wiczeniach lub
studium przypadku

e Proég zaliczenia ustalony na 70%

Schemat oceny stanowi takze wewnetrzng cze$¢ Porozumienia o wspétpracy ECVET pomiedzy

partnerami realizujgcymi projekt ENACT.

C) Egzamin kwalifikacyjny przeprowadzany przez akredytowane instytucje lub/i
instytucje branzowe/ szkoleniowe /certyfikujgce.

Egzamin sktada sie z etapéw: (uwzgledniajgc UNI EN 16247/5)

12
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1) weryfikacja CV

1) test wielokrotnego wyboru, sktadajgcego sie z 20 pytan
2) test pisemny oparty na studium przypadku

3) egzamin ustny bazujgcy na studium przypadku i innych obszarach z zakresu profilu
zawodowego ENACT

Prég zaliczenia dla kazdego z trzech testow ustalono na 70%.

Egzamin kwalifikacyjny prowadzony jest przez rade egzaminacyjng ztozong z co najmniej dwdch
cztonkdw posiadajgcych wiedze i umiejetnosci z dziedziny audytéw energetycznych w sektorze

mieszkaniowym.

Utrzymywanie Kwalifikacji Audytora energetycznego
ENACT

Kwalifikacje Audytora energetycznego ENACT sg wazne 5 lat. Audytorzy energetyczni ENACT
zachowujg swoje kwalifikacje poprzez aktualizacje i uzupetnianie niezbednej wiedzy i umiejetnosci
technicznych do przeprowadzenia audytu energetycznego. Weryfikacja kwalifikacji bedzie

prowadzona poprzez analize programdw nauczania, udziat w konferencjach / seminariach.

13
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Zatgcznik 1 — Schemat WUK w kontekscie wnioskow i konkretnych rozdziatow

Module LEARNING UNIT h

1.Introduction to
energy auditing in
residential sector

Energy units,
energy sources,
unit conversion
factors

Description

The Unit aims to provide basic information
concerning the energy sources and the
energy unit conversion factors. Energy
conversion is a main aspect of energy
management.

The energy auditor constantly uses these
concepts. Therefore it is essential that the
energy auditor is familiar with them.

Knowledge Skills

Knowledge of energy sources
(primary and secondary;
conventional and renewables);
energy unit definition and
conversion factors; GHG
emission factors; GHG effect;
forms of energy; European and
National scenario.

Ability to manage perfectly
the physical quantities and
conversion factors in order
to verify and validate the
measurements, make
comparisons and have a
good background for
drawing up the energy
audit.

Competencies

Competent in understanding
and applying energy units,
conversion factors,
identifying and managing
energy sources.

Principles of
building physic and
thermodynamic

The Unit aims to provide fundamental
concepts of thermodynamic and physics of
the building that are crucial for the
following more specialized modules. The
energy auditor constantly uses these
concepts in order to understand energy
processes.

Knowledge of physical and
thermodynamic principles
related to energy (e.g. thermal,
electrical, heat transfer, fluid
mechanics, theoretical basis of
lighting, etc.).

Ability to understand the
physical and
thermodynamic principles,
underlying energy
conversion processes also
dynamic and static energy
management aspects as
applied in buildings.

Competent in understanding
the physical and
thermodynamic processes
linked to the building energy
use and related fluxes.

Energy auditing
process

The Unit aims to provide the general
information to conduct an energy audit
and guidance on how to carry out energy
audits in accordance to the European
standard 16247 or similar standards.

Knowledge of energy auditing
principles, methodology and
deliverables as described by EN
16247 (parts 1, 2) standard or
similar standards.

Ability to apply energy audit
principles and methodology

Competent in understanding
and applying principles and
methodologies of energy
audit described in EN 16247
standard or similar .

Tasks and functions
of a residential
energy auditor

The Unit aims to provide the requirements,
tasks and activities of auditor in residential
sector. It specifies the necessary
competencies in order to effectively
implement the requirements of EN
16247/1, which may be supplemented by
the specific part EN 16247/2.

Knowledge of the core activities
he may performs.

Ability to understand the
scope and the boundaries
of the energy audit and
relating activities

Competent in applying the
EA tasks with reference to the
scope and thoroughness of
the energy audit

General features of
the energy market

The Unit aims to provide information on
the energy market and actors involved. In
particular, the energy auditor constantly
uses concepts and solutions involving
energy market from the production to the
distribution, transmission, and supply of
energy sectors. Therefore it is essential
that the energy audits were updated based
on the main feature of the European and

Knowledge of the energy
market (energy production,
distribution, transmission,
supply) and market players (i.e.
Energy Manager, Energy
management expert, ESCO,
energy suppliers).

Ability to understand the
energy market context,
proposing options and
make comparisons.

Competent in finding market
opportunities for energy
efficiency investments and
cost savings.
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National Market (i.e. market size, offer and
demand; market players; market
infrastructure); the wholesale market; the
retail market; margins and market prices in
order to make suitable assessment energy
efficiency proposals.

Energy Auditors Competencies,
Training and profiles

Erasmus+

Charges and tariff
structuring

The Unit aims to provide information about
reading and interpreting the energy
invoices, considering the electricity, gas
and other energy sources tariff structures.
The energy auditor tasks include a review
of contracts for the supply of energy. It is
therefore essential that the energy auditor
acquires knowledge that will allow to
evaluate the tariffs and their structure and
eventually switch the energy supplier.

Knowledge of metering
equipment, tariffs and tariff
structures.

Ability to read the utility
tariff, bearing in mind the
time of use rates, the peak
charges, the usage profile,
the demand charges, green

power offerings and
contractual obligations in
order to propose suitable
solutions to reduce the
energy expenses.

Competent in understanding
of the various energy tariffs
and making a metering plan
for the data collection and
analysis and to reduce energy
supply costs

Data analysis

The Unit aims to provide information on
methodology of the data collection,
analysis of energy consumptions and costs.
The energy auditor shall collect and analyze
all data concerning energy, including
energy carriers, adjustment factors
affecting energy consumption, information
concerning the building.

Knowledge of data collection
methods useful for the energy
audit and method of analysis.

Ability to collect
information through
effective interviewing,
listening, observing,
measuring, reviewing
documents, records and
data. Ability to assess and
act on the quality of the
data provided by the
customer.

Competent in verifying and
validating the collected data
and competent in assessing
factors that may affect the
reliability of the energy audit
findings.

Developing a
building energy
balance

The Unit aims to provide the knowledge
about methodology to develop an energy
balance. One of the first steps of the
energy auditor is to create an energy
balance that represents the energy flows.
This allows to locate critical energy
consuming sectors of the building and at
the same time identifies the energy losses
areas. The capacity to create an energy
balance is an essential skill of energy
auditor.

Knowledge of baseline
consumptions; direct consumer
impact; end users consumptions

(heating, hot domestic water,

lighting ...) and the adjustment

factors in order to establish an
energy balance.

Ability to quantify and
analyze energy
consumption, energy
consumption breakdown.
The energy auditor shall be
able how to use metering
models or calculations to
determine the actual
energy use profile and
primary energy demand.

Competent in explaining the
energy balance supported by
reliable calculations

Energy
performance
indicators

The Unit aims to provide information on
calculation for the Energy Performance
Indicators in accordance with the National
Standards. Identifying the key energy
performance indicators is vital for the
planning process, as it provides energy

Knowledge of reference
indicators (benchmarks and
standards) and current energy
performance indicators.

Ability to identify and
reviewing one or more
energy performance
indicators and identification
of factors that may affect
them. The energy auditor

Competent in understanding
if the energy performance
indicators are in line with the
scope of the audit.
Competent in measuring the
effectiveness of the energy
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auditors a clear overview of how their
client uses energy and can highlight ways
to manage resources better.

Energy Auditors Competencies,
Training and profiles

should be able to propose
and calculate suitable
energy performance
indicators to quantify the
energy performance and
compare it to existing
references (benchmarks,
standards). Ability to use
correctly ready-available
energy performance
indicators.

Erasmus+

management efforts and to
identify inefficient areas with
low energy performances.

12

2. Legislation,
regulations and
contracts in
residential sector

Regulations and
procedures for
procurement,
tenders, working

The Unit aims to provide information on
relevant regulations and procedures for
procurement and tenders, working
contracts and energy supply contracts,
financial instruments at European and
National level.

The energy auditor constantly analyze and

Knowledge of existing
regulations and procedures for
procurement and tenders,
working contracts and energy
supply contracts, financial
instruments. For each regulation

Skills to perform and to
choose the best solution of
contract and or procedure

to improve the energy

performance of the
buildings. The choices have
to be done considering the

Competent in implementing
procurement and tenders,
working contracts, energy

supply contracts and financial
instruments according to
different regulations, laws
and procedures. It is

2 X actions plan, the amount of . R
contracts, energy use updated regulation and procedures and procedure knows the field the c?)st the pavback important that auditor
supply contracts - recognized in this sector. It is essential and | of application, information and erioc’l and‘;t};er implements procurement and
financial in some case compulsory that energy competitive conditions, P K X . tenders also considering best
. . economical and financial ) .
instruments auditor uses the schemes and produce transparency of award R practice (available on

. L aspects, the technological .
documents according to law both for procedures, definition of L websites or other sources),
. R L. reliability, the know-how . "
quality of documents and for legal technical specifications. L adaptation for the specific
X and the availability of key .
requirements. action plan.
actors.
The Unit aims to provide the basis on the
relevant European and National legislation
concerning energy efficiency and s
. 2/ g L Ability to understand the
European and renewables. Knowledge of existing relevant ! . . .
X N . . R relationships among the Competent in applying of
National legislation The Energy auditor has to check the laws, policies, rules, regulations . g . Lo
. . . ) . different laws, policies, regulations, directives, etc,
concerning energy | 2 | compliance of the energy audit to the and directives at European and . .
L . . A rules, regulations and shall related to energy efficiency
efficiency, regulations. national level concerning energy
N . . . be able to apply them and renewables.
renewables It is therefore essential that energy auditor efficiency and renewables. .
related to energy audit.
uses the schemes and produce documents
according to law both for quality of
documents and for legal requirements.
The Unit aims to provide information on . Skills to check if the auditing Competent in finding the
. Knowledge of existent European >
the European and National standards, that i and the proposed proper standards applicable
European and . and national standards . . .
1 | can be useful to carry out an energy audit. improvement of the to energy audit and in

National standards

The Energy auditor needs to have the tools
to carry out the audit, ensuring the

concerning energy auditing for
building sector.

building energy
performance are according

verifying if documentation
and indentified action plan
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compliance with the relevant standards.

It is therefore essential that energy auditor
uses the schemes and produce documents
according to standards both for quality of
documents and for legal requirements.

Energy Auditors Competencies,
Training and profiles

to standards. The selection
have to be done considering
all the compulsory aspects
and also other features
aspects such as technical
implementation,
methodology and templates
included in standards.

Erasmus+

are in accordance with them.

3. Building

General
information on the
building market
and the main
elements of the
construction
process

The Unit aims to provide knowledge that
energy auditor must obtain regarding the
main types of buildings and their value in
the market. The objective will be to supply
relevant information related with the built
environment and real estate market,
including the status of the building (new,
rehabilitated, under renovation, etc.).

Knowledge and relevant
information about the building
market and the methodologies

associated to the buildings
construction (new and existing).

Skills to evaluate the
building market and
identification of
methodology of
construction for each type
of building, in accordance
with the norms and
regulations.

Competent in working with
the different typology of
buildings, identification of
construction techniques and
their accomplishment with
the norms and regulations.

Building evaluation
in terms of:
windows, roofs,
doors, walls, air

The Unit aims to provide the essentials of
passive components of the buildings. The
objective will be to supply relevant
information related to identifying the
components of the buildings, namely walls,

Knowledge of the passive
components of the buildings,
the materials used and the
energy characterization of
opaque and transparent

Ability to evaluate a
building in terms of passive
components and their
impact in the building

Competent in assessing the
thermal behaviour of the
buildings and the expected
energy efficiency and thermal

exchanges . . energy efficiency. comfort.
envelope e roof, windows, floors, etc. building envelope elements gy ¥
Knowledge of the thermal Ability to perform and
components of the building, develop projects of thermal
namely the calculation of the behaviour of buildings. . .
o . L . - Competent in the calculation
The Unit aims to provide knowledge about thermal transmission ratios, Ability to calculate energy R
. . s ; : ) ) ) of thermal behaviour of
Techniques, tools thermal behaviour of the buildings, taking | plain and linear thermal bridges, savings and energy - R e
. . L . . . K I - R buildings, identification of
and calculation to in account their insulation, shading devices | and the identification of thermal | efficiency improvements. . .
) . . passive solutions and energy
improve energy and other relevant passive component and comfort areas and spaces Ability to recommend - . .
- . . . . . o .. efficiency, aiming to improve
efficiency provide solutions for the improvement of without air conditioning. energy efficiency
- o . - the thermal comfort of the
the energy efficiency. Knowledge of energy efficient improvement opportunities buildin
improvement opportunities and and possible different &
possible different solution for solutions for
implementation. implementation.
. L ) ) Knowledge of the main
4.Heating, The Unit aims to provide the essentials g

ventilation, air
conditioning and
hot water systems
in residential
sector

Building systems
evaluation

which energy auditor must obtain in the
active components of the buildings. The
auditor should be able to identify the
equipment or systems and associated
performance in terms of energy efficiency.

equipment of heating,
ventilation and air conditioning
(HVAC) systems and equipment
for water heating, as well as
associated technical features,
assessment and verification of

Ability to identify the
different equipment and
systems in terms of energy
efficiency and other
technical data.

Competent in the verification
and accomplishment of the
different active equipment

and systems.
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the accomplishment of
regulations and energy efficient
construction in the design of
HVAC systems in the buildings
of the residential sector.

Erasmus+

Techniques and
tools to improve
energy efficiency in
the residential
sector

The Unit aims to provide the Knowledge
that energy auditor must obtain regarding
the features of the active components of
the buildings and their application in order
to reduce the energy needs and to improve
the energy efficiency of the building.

Knowledge of the active
components of the building
(systems and equipment), their
performance and utilization
aiming to reduce energy
consumption and/or to increase
the energy efficiency of the
building.

Ability to perform, develop
and assess the HVAC
projects and to identify
measures to improve the
energy efficiency of HAVC
systems.

Competent regarding the
energy optimization of HVAC
systems for the buildings,
including gas boilers, heat
pumps and equipment for
water heating

Calculation of
energy savings and
energy efficiency
modernizations

The Unit aims to provide the knowledge
that energy auditor must obtain regarding
application and calculation of energy
savings of active components of the
buildings. The auditor should be able to
interpret and to apply the calculation
methodologies for HVAC systems in the
building in order to reduce the energy
needs and to improve the energy efficiency
of the building.

Knowledge of methodology of
calculation aiming to improve
energy efficiency and to
evaluate the measures to obtain
energy savings in the projects of
active systems and equipment
of buildings of the residential
sector.

Skills to identify measures
and associated calculation
to improve the energy
efficiency of the active
components of the
buildings of the residential
sector.

Competent regarding
verification of calculation for
the energy optimization of
the active components of the
buildings, including gas
boilers, heat pumps and
equipment for water heating.

5.Lighting systems,
domestic
appliances and
other energy
consuming devices
in residential
sector

Basics of lighting
and current
lighting
technologies

The Unit aims to provide the general and
basic information that energy auditor must
obtain in the area of lighting

Knowledge of basic theory
(light, output, intensity, density,
lighting intensity, equipment to

measure light parameters,

colour temperature, colour
rendering index), Luminous
efficiency of different light
sources, kind of lighting (indoor
and outdoor lighting - with
applicable standards and the EU
Directives).

Ability to understand the
information and technical
data in lighting area

Competent in understanding
among the different lighting
technologies which is the
most appropriate for each
purpose

Efficient artificial
lighting systems,
optimization and
controlling lighting
systems

The Unit aims to provide the general
solutions for optimization and control of
lighting equipment and systems.

Knowledge of different solutions
for reducing the intensity of
light flux, optimization of
natural and artificial lighting
systems. Advantages and
disadvantages of control
systems and their basic
properties. Preparation of

Skills in understanding
when is possible to use
available technologies.
Ability to collect data,
calculate lighting
performance and
understand advantages of
controlling systems,

Competent in analyzing the
electricity consumption (real
and theoretical) from lighting

in the residential building,
provide suitable energy
efficiency improvements and
calculate energy saving.
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preliminary lighting
modernization project

propose suitable
improvements

- Erasmus+

Knowledge in collecting data
collection and types of
indicators (usage time of light

Skills in collecting
comprehensive data and

Competent in analyzing the
electricity consumption and

Economic The Unit aims to provide the general and R . o cost from lighting in the
. . . . source, installed power and new preparing preliminary . . .
evaluation of basic information that energy auditor must . . N residential building-and
o R . . . installation power) economic lighting .
lighting obtain for economic evaluation of lighting L - " provide lighting
. . Simplified methods of energy modernization proposition. | . . .
improvements improvements. ) ) . N improvements information of
and cost saving calculation Skills in using the simplified | . .
A . investment and energy saving
Best practice - example of methods of calculations cost
calculation
Knowledge of electricity L ’
oo . . S . Competencies in analyzing
consumption in residential Skills in understanding the - )
. L . . R K . A the electricity consumption
Domestic The Unit aims to provide the general sector - potential cost savings information and technical . .
. . . . . .| from domestic appliances and
appliances and knowledge that energy auditor must obtain and energy efficiency of data in the area of domestic devices in the residential
other energy in the area of domestic appliances and domestic appliances and appliance and in collecting

consuming devices

other energy consuming devices

devices, energy efficiency
labelling
other labelling (energy star)

data and use them for
calculations

building and propose suitable
energy efficiency
improvements.

The Unit aims to provide knowledge on
techniques and tools of PV systems. Energy
auditor should be able to provide suitable
propositions of energy improvements in
the residential sector.

Knowledge of types of modules
and inverters of PV systems as
well as their detailed technical
data (power, efficiency)
availability of solar radiation
and methods of estimation of
energy income
good and bad practices of
installation PV systems in
buildings

Ability to estimate the size
of PV system considering
energy income from
installation, energy need of
residential building and
installation capacity (i.e.
roof space...)

Competent in selecting the
appropriate PV system for the
building in the residential
sector according to its
demands and conditions.

The Unit aims to provide knowledge on
techniques and tools of solar systems.
Energy auditor should be able to provide
suitable propositions of energy
improvements in the residential sector.

Knowledge of types of solar
thermal systems as well as their
detailed characteristic and
measures (power, efficiency),
availability of solar radiation
and methods of estimation of
energy income
good and bad practices of
installation solar thermal
systems in buildings

Ability to propose the best
type of solar system
(natural or forced
circulation - flat panels or
vacuum tube ...).Ability to
estimate the size of solar
thermal system considering
the energy income from
installation, energy need of
residential building and
installation capacity (i.e.
roof space...)

Competent in selecting the
appropriate solar system for
the building in the residential
sector according to its
demands and conditions.

The Unit aims to provide knowledge on

Knowledge of types of heat

Ability to propose the

Competent in selecting the
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techniques and tools of heat pumps
installations. Energy auditor should be able
to provide suitable variants of energy
improvements in the residential sector

Energy Auditors Competencies,
Training and profiles

pumps and their principle of
operation as well as detailed
characteristic and measures
(energy efficiency indicators —
SPC/COP)
Knowledge in characteristic of
lower energy source and
methods of power installation
estimation and calculation of
energy balance of heat pump.
Good and bad practices of usage
heat pumps in buildings.

appropriate type of heat
pump, specify power
installation and calculation
of energy balance of heat
pump in order to select and
size the installation for
specific residential building

- Erasmus+

appropriate heat pump to the
building in the residential
sector according to its
demands and conditions.

The Unit aims to provide knowledge on
techniques and tools of biomass boilers
installations to be able to provide suitable
propositions of energy improvements in
the residential sector

Knowledge of characterization
of solid biofuels and emission of
pollutants
technology, types of boilers and
systems using solid biofuel as
well as their parameters and
specification
value chain for biomass and
conditions of fuel storage
good practices of usage solid
biofuels in buildings.

Ability to specify power
installation and conditions
for biomass logistic. Ability

to select and size the
installation for specific
residential building.

Competent in selecting the
appropriate biomass
installation for the building in
the residential sector
according to its demands and
conditions

The Unit aims to provide basilar
information on integration of renewable
energy systems, including hybrid
solutions.

Knowledge of useful hybrid /
integrated systems including
innovative solutions

Ability to adopt solutions
relating integrated systems
or hybrid installations
taking into consideration
the peculiarities of the
building.

Competent in applying the
procedures for integrating
renewable energy systems,
taking care of technical and
economic feasibility.

The Unit aims to provide knowledge
related to all the possibilities of public or
private support (in terms of incentives and
funding).

It is therefore necessary for the energy
auditor to identify available financial
resources, as well as the schemes and
mechanisms for getting hold of these
resources in order

to help to finance the energy efficiency
actions.

Knowledge about all the
different possibilities of public/
private financial incentive
measures, but also about the
accessing procedures.

Skills to detect and control
all the possible public/
private incentives, manage
them properly and process
the ones that could be
appropriate depending on
the customer or the
solution presented.

Competent in understanding
and applying incentives.

7. Economic subsidies
assessment
2 Economic
assessment

The Unit aims to provide knowledge in the

financial area and economic assessment.

Knowledge of financial
terminology as economic rates

Ability to make suitable
economic assessment take

Competent in developing
economic and financial
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The energy auditor constantly uses
concepts, tools and solutions involving
economic elements and aspects. It is
therefore essential that the energy auditor
acquires knowledge that will allow him/her
to evaluate and defend any situation in
which economic aspects are relevant for
the development of his/her business or
service.

Energy Auditors Competencies,
Training and profiles

of return (payback), investment
formulas, calculation of
depreciation and amortization,
financial projections, deviations,
risk analysis, estimates of cost
saving.

into account the lifetime
equipment, the related
costs and the financial
measures

Erasmus+

analysis and defend any kind
of technical project against

third parties, guaranteeing

the result of energy saving,

economic and investment.

Total 6
The Unit aims to provide information on Knowledge of metering and Ability to identify and . .
. . . . . R Competent in understanding
) the main metering and measuring measurement equipment (i.e. manage the equipment to .
Measuring and . . . . X and validating the results of
R equipment and provide skills to manage steam analyzers, thermographic | carry out an energy audit as R
metering 3 ) measurements with
cquipment the equipment necessary to conduct an cameras, loggers, manometers, well as correct measuring and meterin
quip energy audit and to understand the thermometers, laser interpretation of obtained R 5i ment g
measurements results. measurement equipment) results quip ’
Ability to adapt to
encountered situations and
o ) ) to make feasible proposals
The Unit aims to provide examples of best Knowledge about energy audits R prop L e
; ) . o . . . o for improvements. Competent in identifying
practices of residential buildings energy applied to residential buildings e - )
L . N : . Identification in the best quickly any possible problem
. audits, in order to allow energy auditor to aiming to improve their energy . . :
Good practices and . L . " . way any possible failures, or failure and develop the
) 6 | be familiar with different solutions. efficiency, reduce their energy X R .
case studies . . f . and the improvement sustainable strategies that
. | also aims to show and practice consumption and bring related I R .
8.Energy audit . . : R possibilities as well as being lead to an improvement of
methodology of preparing energy audit economic and environmental I .
methodology ) . . able to evaluate and the initial situation.
overview (case studies). benefits. . .
determine the behavior of
the solutions to solve the
existent failures.
The Unit aims to provide information on
building energy management system as Knowledge of common practice
. support, to control energy-consumin in measuring, computing and -
Monitoring, control pp K 34 . € R g' P X g Ability to make a
R devices, monitor and report their reporting savings achieved by L - . .
and adjustment of . . . - R monitoring plan within the Competent in assessing
performance. Moreover, this learning unit | energy efficiency projects at end . . )
energy 4 L . scope of the energy audit energy savings and making
. presents the fundamental principles of user facilities. Knowledge of . .
consumption A . X and to calculate the energy corrective actions.
International Performance Measurement building automation and .
parameters L A ) savings.
and Verification Protocol, the process of mechanisms of regulation and
using measurement for determining actual control.
savings.
13
The Unit aims to prepare the ener, . . Competent in managing the
. . . . prep . gy‘ Basic knowledge of Project management and P g g.
9.Project Basics of project auditor to manage and coordinate his own . . complete energy audit
4 . . management and project methodology skills. K
management management work, starting from the preparation of process from the planning of

offers, through the development of energy

management

Organisational skills.

energy audit, to the
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efficiency improvements, ending with
monitoring the energy efficiency and
evaluation of his work.

Energy Auditors Competencies,
Training and profiles

Erasmus+

implementation and
monitoring of energy
efficiency results, to the
preventing and resolving
conflicts.

The Unit aims to provide information
concerning principles of communication
and communication techniques for energy
auditors.

The energy auditor have to use a good
communication techniques to allow
building owners and other stakeholders
(technicians, ESCo) a comprehensive
understanding of energy consumption,
energy action plan and other technical and
financial aspects.

Knowledge of principles of
communication (including
principles of interpersonal
communications, the effective
communication, the business
communication, the technical
and financial communication,
the marketing concepts and
theoretical structures, the
strategic marketing, the
operational marketing)
Communication techniques to
advise technical and non
technical end users in an
adequate manner on all aspects
of the energy audit.

Good communication skills
to be able to articulate and
well communicate concepts
and ideas with technical
and non-technical persons.

Competent in communicating
and marketing in relation to
all the aspects connected to

the energy audit process.

Competent in understanding
the customer’s goals, needs
and expectations concerning

the energy audit.

The Unit aims to provide the principles of
presentation of results and reporting. The
energy auditor constantly uses updated
and proper templates for reporting results.
The presentation of the results has to be
comprehensive for the end users and other
technicians, complete for all
technical/financial aspects, useful for
understanding the baseline energy
consumption and for a fast implementation
of the energy action plan.

Knowledge of presenting energy
audits results and reporting
considering available existing
templates (including checklist)
according to standards
(EN16247 and similar) and in
the methodology/techniques to
adapt and/or to modify
templates considering available
assessment data and results.

Ability to use/modify
available templates or to
create new ones for
presentation of results and
reporting, adapting to the
scope of the audit. All
aspects (e.g. the end users,
the energy and
environmental assessment
of building envelope and
technological systems, the
financial aspects, the
energy saving within the
action plan, the compulsory
and the optional aspects of
the legislation and
standards)

Competent in using and filling
templates for the best
communication and
marketing of energy audit
results. Competence in
producing comprehensive,
functional and well organized
documents within the
purpose.
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Zatgcznik 2 — Kurs ENACT

Energy Auditors Competencies,
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1. Introduction to energy auditing in

The module aims at providing the general information to conduct an energy audit

On line resources -

Multiple choice (10

residential sector (data collection, field work, analysis) and guidance on how to carry out energy | Lesson (on line or in presence) uestions) 0,5
(12 hours) audits in accordance to the European standard 16247. - Tutor on line 4
.2' LEQISIat'.On’ regulations and contracts The module provides an overview of relevant European and national legislation, On line resources - Multiple choice (10
in residential sector - - - Lesson (on line or in presence) ; 0,5
regulations and contracts applicable to energy audit - questions)
(5 hours) - Tutor on line
- The module describes the most common information about building envelope (walls, On line resources - . .
3. Building envelope . d . includes inf . d calculati £ Lesson (on line or in presence) Multiple choice (10 0
(9 hours) roofs, doors, windows ...) and includes information and calculation of energy | g cicocssimulations/lab - questions) o
efficient interventions applicable to the different building elements. -
- Tutor on line
4. Heating, ventilation, air conditioning . S . - o . . On line resources -
' . . - The module contains technical information on heating, ventilation, air conditioning - . . .
and hot water systems in residential and hot water systems. It also includes a series of interventions and calculation for Lesson_(on I|_ne orin presence) Multiple c_h0|ce (10 0,5
sector improving the enerav performance of the systems - Exercises/simulations/lab - questions)
(8 hours) P 9 ayp Y - Tutor on line
5. Lighting systems, domestic The module informs about technical data especially on energy aspects of lighting | On line resources -
appliances and other energy consuming | systems, domestic appliances and other energy consuming devices in residential | Lesson (on line or in presence) Multiple choice (10 05
devices in residential sector sector. It includes interventions to improve the efficiency of the lighting system and | - Exercises/simulations/lab - questions) '
(7 hours) to monitor the energy consumption of domestic appliances. - Tutor on line
6. Enerav production from renewable The module presents technological solutions to produce clean and renewable energy On line resources. -
eﬁer S())luaces in residential sector for the building. It includes the most used energy renewable sources in residential Lesson (on line or in presence) Multiple choice (10 05
oy sector: photovoltaic, solar thermal, heat pump and biomass and the way to integrate - P questions) !
(10 hours) them - Tutor on line
7. Economic assessment The module presents economic assessment of energy efficiency improvements En line resoIL_Jrces : Multiple choice (10 05
(6 hours) considering energy savings, funding opportunities, investment costs esson (on ine or in pre_sence) questions) '
' ' ) Simulations - Tutor on line
8. Enerav audit methodolo The aim of the module is to acquire the methodology to manage residential building | On line resources - 2 case studies (mono
) 9y 9y energy audit, through the presentation of different case studies and practical | Guided simulations, exercises, & multifamily 15
(13 hours) 27 - . -
application. project work - Tutor on line building)
9. Project management The module aims to manage the_ c_omple_te energy audit process frpm the p_Ian_nlng to | Online resources - Multiple choice (10
the development of energy efficiency improvements, ending with monitoring the | Lesson (on line or in presence) ; 0,5
(4 hours) e - e - questions)
energy efficiency results and documenting energy audit findings. - Tutor on line
The module aims to provide information concerning principles of communication | On line resources -
10. Communication and marketing and communication techniques for energy auditors to be able to communicate with | Lesson (on line or in presence) Multiple choice (10 05

(6 hours)

technical and not-technical people at various levels on all aspects concerning
technical and economical aspects of the energy audit.

- Tutor on line Lesson - Tutor
on line

questions)
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