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The schools buildings, like all the other buildings, have high energy consumption
for heating, for the production of hot domestic water, for lighting and for other
services (ventilation, cooling, internal transportation...).

Buildings are the Largest Energy Consumer

22% Residential -{ WM Refrigeration 8%

18% Commercial -| W Office Equipment 6%
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Sometimes energy used isn’t the most appropriate for the final service, in other
cases the system for the production and distribution of energy have low
performances or the energy use doesn’t take place in the best way (high heat
losses in distribution net, overheating, high energy losses through winwows...).

HOMES AND BUILDINGS IN INDUSTRIALIZED COUNTRIES REPRESENT*
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In all these cases there is a greater use of
resources than necessary, with negative effects
both on the users comfort and on the waste of
money.

To help stakeholders interested in school
buildings, a web tool has been developed with
the aim to simplify the analysis of the actual state
of a school building and the implementation of
energy improvement actions.
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One of the most important aim of TEESCHOOLS Project is developing a simplified
web tool to allow stakeholders, involved in school buildings, to make evaluations
on the savings achievable through energy improvement actions.

It is important to remember that the tool is not a design tool. The design of
improvement actions must be entrusted to professionals (engineers, architects,
energy expert...) choose by the school manager.

The tool, however, furnishes the possibility to evaluate if it is the case to proceed
with a deepened energy audit and then it allows to evaluate what is the
intervention that can give the greatest savings.

In fact the tool allows to appraise the weight of every single action in comparison
to the total saving.
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The developed web tool allows
knowing the energy quality of
the schools building, evaluated
with respect to the average
value of the national school
consumption.
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TEESCHOOLS project

The target of the EU of reducing by 20% its total emissions within 2020
has activated actions both in private and public sector. Renovation of
buildings emerges as an urgent issue, but there is lack of knowledge on
performance/cost characteristics of advanced component and systems

for efficient renovation of buildings.
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It also allows to identify the
simplest interventions to
improve the energy quality of
the school buildings and to
evaluate the opportunity of
carrying out, through an energy
specialists, more in-depth energy
audits.

Logout User profile
In the website you can also find
other materials:
* Project information
* Norms and local Regulation
e Collection of Best practises
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The evaluation of energy quality
of the school building takes place
through the comparison with a
representative sample of similar
schools. The examples used for
the comparison were originate
from a series of complex energy
audits performed in different
European countries (TEESCHOOLS
project partners).

In the picture it is shown the
home page of the web tool.
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The target of the EU of reducing by 20% its total emissions within 2020 has activated actions both in private
and public sector. Renovation of buildings emerges as an urgent issue, but there is lack of knowledge on

performance/cost characteristics of advanced component and systems for efficient renovation of buildings.

Moreover, while incentives are given to private sector, Local Authorities face severe limitations of budget.
TEESCHOOLS aims at providing new solutions to Local Authorities both in technical and financial terms to
implement Nearly Zero Energy Building (NZEB) renovation activities in Mediterranean Schools.

The innovative approach consists in setting up an integrated
set of user friendly but scientifically sound tools:

a pre-audit tool for simplify the energy audits, a carbon
footprint calculator based on the building life cycle
information, an innovative database of BAT for renovation of

school buildings; tailored financing models and highly

qualified trainings.
These tools will be tested in all partner countries and will be
Very high adapted and harmonized with the objective to be used in
m‘ local, regional and national energy plans.

G ow

7 EARSGECIIT S SIS TR SRS NS S RE || PRIt

Project co-financed by the European
Regional Development Fund

Q  Search




In the link bar you can choose the action
for your evaluation:

7, Search

TEESCHOOLS

* Building performances (state of art) N

Friengy itndeex (Ruskling

Tools menu [ :
* Building improvement et o o e S

Enzrgy index calculator

Soenia — Herzegovina Croatia | Cyprus | “rance | Greecs | Italy Scan
1 estimates ths ensigy perfcrmance of the ouilding

And you can choose your Country.

Energy Savings caleulalor

1 =stimates ths ensigy savings provided by =e ectable improvemerts of te buiding.

Tools menu Logout User profile
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Characteristics of schools and areas of application

The web tool evaluation can be applied to different type of school buildings:

o) Preschool
o) Primary

School details

School name *

Schocl grade *
Kincorgartcn v |
o Secondary e |
Municipality * Address * Seoondary
|Balogna v

Other data are:

e School name
* Municipality (this data defines your climatic condition)
e Address
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Calculation method for specific energy consumption in the schools

To determine the energy indicators the single phases below indicated must be follow:

1.
2.

w

CONSUMPTION EVALUATION

GROSS HEATED VOLUME, GROSS AREA OF THE FLOORS AND DISPERSING SURFACE
OF BUILDINGS COLLECTION

DEGREES DAYS (K_) OF THE CITY IN WHICH IS LOCATED THE SCHOOL

HEATING CONSUMPTION NORMALIZATION FACTOR, DEPENDING ON THE SHAPE
OF THE BUILDINGS

THE OPERATING TIME NORMALIZATION FACTOR FH

NORMALIZED ENERGY INDICATORS CALCULATION

interreg H Project co-financed by the European

dit - .
Mediterranean - Regional Development Fund
@ TeEEScHOOLS



Type

Methane gas

Diesel fuel

Fuel Oll

LPG

Firewood

Coal

Electric
Energy

Year (0)

Year (-1)

Year (-2)

Average
x9.59 =
0.00 m? 0.00 kWh;
x11.86 =
0.001 0.00 KWh;
x11.40 =
0.001 0.00 KWh
x12.79 =
0.001 0.00 kWh;
x4.77 =
0.00 kg 0.00 kWh;
x8.15=
0.00 kg 0.00 KWh;

0.00 kWh kKWht

nterreg H
/Wediterranean _ e
@ TeEESCHOOLS

STEP 1 - CONSUMPTION EVALUATION

As a firts step, the energy consumption for
heating per year detected by the bills relating to
the previous 3 years will be collected.
The fuel consumption of three years is added
together and divided by 3 obtaining the annual
average fuel consumption.
The same will be done for electricity.
The data of annual consumption of fuel and
electricity, should be registered in specific tables
as shown in the picture.

Contract ID Year (0) Year (-1) Year (-2) Average
Electric Contrar kWh kWh kWh 0.00 KWh
Electric Contra kWh kWh kWh 0.00 KWh
Electric Contra kWh kWh kWh 0.00 kWh

Electricity average total = 0.00 kWh¢
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STEP 2 — COMPILATION OF SPECIFIC BUIDING DATA: GROSS HEATED VOLUME, GROSS
AREA OF THE FLOORS AND DISPERSING SURFACE

The gross heated volume

It is obtained from the drawings, if
they are available, or the building
can be measured from the outside.
In the gross heated volume, the
external walls must be included and
the not heated parts of the buildings
must be excluded (undergrounds,
attics, stores, garage...).

If the school building consists of
several buildings, Volume will be the
sum of the volumes of the individual
building.
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Step 2: Volumes and surfaces

Gross heated volume [m] * @

Dispersing surface [m?7] * @

Gross floor area [m?] * @
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The gross floor Area

It is obtained from the drawings, if
they are available, or the building is
measured from the outside. In the
gross heated volume, the external
walls must be included and the not
heated parts of the buildings must
be excluded (undergrounds, attics,
stores, garage...).

If the school building consists of
several buildings, Volume will be the
sum of the volumes of the individual
building.
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Step 2: Volumes and surfaces

Gross heated volume [m’] * @

Dispersing surface [m?] * @

Gross floor area [m?] * @
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The dispersing surface

The dispersing surface is obtained from
the sum of the individual surface of the
gross heated volume V (walls, roofs,
ground floor slabs).

Is not considered as a dispersing
surface all walls or slabs that are
connected to other heated buildings. If
the school consists of several buildings
S will be the sum of the dispersing
surfaces of the individual buildings.
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Step 2: Volumes and surfaces

Gross heated volume [m’] * @

Dispersing surface [m7] * @

Gross floor area [m?] * @
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STEP 3 - DEGREE DAYS OF THE PLACE IN WHICH IS LOCATED THE SCHOOL

To compare heating consumption, it is necessary
to consider the climatic differences in the
Country and the Municipality in which the
school buildings are located. According to this
issue, consumption is released from climatic
differences through the use of degrees day (DD).
is obtained as the sum of the positive
differences between the internal comfort
temperature and the outdoor daily average
temperature.

The summation is extended to all the heating
days of the winter season.

Location .........

Step 3: Degree days (DD)

For the selected municipality Bologna you have 2,259.00 DD
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PHASE 4 - HEATING CONSUMPTION NORMALIZATION FACTOR

The specific consumption of schools buildings must Step 4: Shape normalization factor

be normalized with a factor depending on shape. —
It is expressed by the ratio between the buildings
dispersing surface and its heated volume (S/V).

The normalization factor Fe is obtained from the
following value:
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Kindergarten

S/V

mZ/m3

0,26 -

0,31-

0,30

0,40

Over 0,40

SHAPE NORMALIZATION FACTOR

Primary

YAY

mZ/m3

1,0 0,41 -0,50
0,9 0,51-0,60

0,8 Over 0,60
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1,1

1,0

0.9

Secondary and High school

up to 0,30 1,2
0,31-0,35 1,1
0,36 - 0,40 1,0
0,41-0,45 0,9

Over 0,45 0,8
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PHASE 5 - THE OPERATING TIME NORMALIZATION FACTOR FH

The normalization factor Fh depends Step 5: Operating time factor
from the operational hours of the

school. Time normalizazion factor *

‘h/day
The factor Fh will be subsequently
multiplied for the specific heating

consumption and for the specific hours/days | Fh

electricity consumption. 1,2
1,1

1,0
0,9
0,8
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STEP 6 - CALCULATE THE NORMALIZED NORMALIZED ENERGY INDEX FOR HEATING
ENERGY INDICATORS NEIh = 7.78 Wht/m? x DD x year

Heating rating:

After the insertion of all previous data we
can calculate the two normalized indicators

NEIh e NEle and classifying the building NORMALIZED ENERGY INDEX FOR ELEGTRIGITY
energy performances. Nt 8500

Electricity rating:
BAD

Click Next to send a summary to your e-mail address and go to the *Improvements"” tool.

o
NEI = (PHASE 1 x PHASE 4 x PHASE 5 x 1000)/(PHASE 2 x PHASE 3) Wh /m**DDx*y

NEI_= (PHASE 1 x PHASE 3)/(PHASE 2) kWhe/mZ*y
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CALCULATE OF SPECIFIC ENERGY CONSUMPTION OF THE SCHOOLS

Reference sample
The evaluation of the specific consumption is carried out by comparing the specific
consumption data with those from the reference sample.

Identification of energy classes

The energy class of the school building is identified according a reference tables that take into
account the specific consumption data compared with those from the reference sample.
Averge data come from energy audits (pilots of project partner, scientific paper, National
studies...)

Evaluation of results

If the NEI value is "sufficient"”, to the school building is associated an average consumption
anditis to propose improvement actions

If the NEI value is "good", the school building has efficient systems and good management
than no improvement actions is obliged but it is advisable to propose improvement actions
to reach the nZEB class.

If the NEI value is "insufficient", it is necessary identify deep interventions to improve school
building energy efficiency.
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INTERVENTIONS OF RATIONAL ENERGY USE OF FOR SCHOOLS

The energy efficiency improvement can be obtained, in general, with several actions:

-Improvement actions on the building envelope to reduce heat losses

-Improvement actions on heat production systems for heating and hot domestic
water

-More conscious behaviour on energy management of school buildings.

- Adoption of innovative technological or management systems

In the second part of TEESCHOOLS web tool you can choose different improvement
actions to evaluate savings.
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Elements

¥ Glazing

~ Roof

~ Walls

“ Floor

Uold U new

| single glass + woo' ¥ | | Best Insulation

| Bricks + concrete r ¥ | | Best Insulation

| Sclid masonry wall ¥ | | Good Insulation

| Bricks + concretse £ ¥ | | Insulation

Area Energy Saving
v| |as 7.780.00
v| |350 31,309.74
v| [1200 117,757.15
¥ | |350 26,565.84

What plants do you want to change?

% Saved

16.04 %

60.31 %

13.61 %

Noix and P [KW] are the sfficiency and the installed powser bsfore the renovation, n... and P, [kKW] are the sefficiency and

the installed power after the renovation, while hh are the working hours.

~ Heat

Generator

“ Lights

Noia MNnew
0.85 0.98
16 4

interreg H
/Wiediterranean _ ="

@ TeEESCHOOLS

1.272.14

hh 10,560.00

880
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0.65 %

541 %



Thanks for your attention!

CONTACTS:
M.A. SEGRETO
mariaanna.segreto@enea.it
Tel. +39 051 6098 624

interreg H Project co-financed by the European

Wediterranean e Regional Development Fund
@ TeEESCHOOLS




	4.2.1_WP4 Protocol of application of the tool.pdf
	12

