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Executive Summary

The purpose of the Decision Support Tool (DST) user manual is to briefly explain the features of the tool. This
document was developed in the context of WP2 — Development of tools to support the transition to a low-
carbon economy in schools.

As the goal of this tool is to support the transition to a low-carbon economy in schools, the coordinator of
the school will be able to consult the building's instantaneous energy consumption (or zones — if it has the
respective sensors) and means of the same, also details of classroom comfort (such as temperature and
relative humidity), performance indicators (KPIs), behavioural questionnaire results, life cycle analysis (LCA),
and a cost-benefit model for improvement measures that can be implemented at school. The analysis of
possible scenarios, improvement measures, will allow the user to discover the solutions that best fit their
school.



1 Introduction




The DST condenses the data from the different schools of the project so as to present them in a simple and
focused way — to support the decision to reduce the CO; footprint of schools. Through these values, the
model compares the schools with the objective of classifying them in order to identify the most efficient.
These data are also presented on this platform — figure 1.

You should access the platform via the address: http://217.78.2.191
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Figure 1 - DST home page.



2 Main Dashboard
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The main page displays:

e User name: figure 2— here it is also possible to access user details (name, password, etc.)

Q

Settings

Logout

Figure 2 - User details.

® School name: Demo School .
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e Overall score of the school relative to other:

e Scores of Indoor Air Quality (IAQ), ventilation and comfort:
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Figure 3 - KPI and individual scores for each sector.

To know what KPI is presented just place the cursor on the value and details on this are presented — figure
4,
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Figure 4 - KPI details.

You can check the different KPlIs in the main view, for this you need to click on the sector indicator and select
the desired one — figure 5.
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Figure 5 - Selection of KPI/score to show.

Details of the sectors can be consulted by placing the cursor on the respective icon (figure 6), there are also
two sectors with more information (energy and indoor air quality) where the icon is in another color (green
— figure 1).
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Figure 6 - Sector details.

The following are the details of the IAQ and Energy.



3 IAQ - Indoor Air Quality
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When selecting the detailed view of the IAQ, the diagram of figure 7 is shown.
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Figure 7 - Data collected in classrooms by air quality and comfort sensors.

In this view are the different sensors associated with air quality (CO2) and comfort (temperature, relative
humidity and luminance) that can be installed in the different classrooms of the school.

In this view you can select the desired zone, then the time period to be displayed, which can be a month,
year or any other period defined by start and end date (average of the day) — figure 8.
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Figure 8 - Display of the different periods to select.

According to the selected sensor, the measured average, maximum and minimum values are displayed for

the time period being analysed.
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When selecting the detailed view of Energy is presented the diagram of figure 9.
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In this view the different sensors installed by zones appear, and when applicable, the different phases
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Figure 9 - Measurement of energy consumption.

measured.

In this view it is possible to select the desired zone, then the time period to be displayed, following the same

steps presented in the previous chapter (figure 8).

If only one phase is selected, the measured average, maximum and minimum values are displayed — figure
10. With the cursor, when placing over an hour you can check the details of it. If several are selected (figure

9)o

nly the mean values of the various phases will be displayed.
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Figure 10 - Detailed data of a phase.
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Surveys can be accessed from the home page by selecting the corresponding icon. It is through this
functionality that the user can change / add / remove information regarding the school under analysis.

The list of questionnaires is presented according to a color code, where red represents questionnaires that
have never been answered, yellow ones that have been filled for more than a year and green ones that have
data updated in the last year —figure 11.

Surveys

QOO0 - Curricular days No response
Add description here [:
Q01 - Occupants Last response; 2018-09-01
Add description here

Q02 - Area Last response: 2018-09-01
Add description here

Q04 - Parking characterisation Last response: 2018-09-01
Add description here

Q05 - Scholar Transports No response

Add description here

Q06 - Public Transports' Network Last response: 2018-09-01
Add description here

Q07 - User Behaviour - Transports Last response: 2018-09-01
Add description here

Q08 - Energy Last response: 2017-01-01

Add description here
Figure 11 - List of different questionnaires.
The questionnaires are in table format where the user must fill in the missing data.

The list of all the questionnaires and a brief summary of them are shown in table 1.

Table 1 — List of surveys.

ID Designation Summary
Qo0 Curricular Days Indication of the average number of lessons per year
Qo1 Occupants Listing of the nurr‘ﬂ:?er of.occupa‘n.ts by type, ie students,

administrative, auxiliary, other

Q02 Area Listing of the area of the different school spaces
Qo3 Building characterization Building information
Qo4 Parking characterization Number of parking spaces by type of vehicle
Qo5 Scholar Transports List of routes carried out by the vehicles of the school for

transportation of the students (when they exist)

Qo6 Public Transports’ Network List of types of public transport in the vicinity of the school

Summary of the behavioural questionnaire concerning the
transport used for the school to the students

Qo7 User Behavior — Transports




ID Designation Summary
Summary of the average annual consumption and costs of
Qo8 Energy energy associated with the school (be it electricity, gas,
diesel, others)
Q09 Water Annual water consumption and cost
List of the ambient heating equipment used in the school,
Q10 Heating systems as well as the efficiency of the same and the average annual
energy consumption
Qi1 Hot water List of sanitary water heati.ng. equipment used in school, as
well as the efficiency of the same
Q12 Cooling systems List. of arr.wk?ient cooling equipment used at school, as well as
its efficiency and average annual energy consumption
Q13 Ventilation Indication of the type of vgntilation of t'he building, as well
as the period of operation
Q14 Lighting systems Listing of light fixtures types in the building
Listing of all products, such as water, energy, compost and
Q15 Green spaces pesticides, used in gardening as well as the list of existing
plant types
Q16 Cleaning and maintenance List of products and equiprTlent used for school cleaning
and maintenance
Amount of food purchased for school, as well as quantities
Q17 Food service of different distributors and equipment used for its
preparation
Q18 Waste Amount of waste produced, reused and recycled
Q19 ACTST Listing of materials and equipment.used by students per
year, namely books, pencils and other
Q20 Laboratory Materials, products and eqL.Jipments used in the
laboratories
Q21 Gym Equipment and materials used in the gym
Q22 Library Number of CDs, DVDs, books, an.d supplies purchased
annually by the library
Q23 ACTADM Consumables purchased annually for school
Q24 Excursions List of transports fqr the different excursions / field trips
carried out by the schools
Q25 Equipment efficiency List of equipment by efficiency
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The Reports feature allows you to consult the results of the analysis of the performance indicators, as well as
the life cycle analysis report.

Reports

KPIl report (Last version: 2019-06-27 08:05)

Environmental and energy performance was assessed based on auditsin

schools in order to reduce resources consumption and respective associated

costs and CO2 emissions.This report presents the results obtained with this
on-site survey.

LCA report

The LCA report provides a holistic approach to Lifecycle Assessment

following the guidelines of 1SO 14040 and 14044, This process allows the
creation of an LCA module based on a school-specific lifecycle inventory,

limited to the most important factors of environmental impact. Aspects such
as quantity and type of fuel used in the various activities of the school, such
as water, paper and other materials are evaluated.

Figure 12 - Reports made available by the DST.

6.1 KPI Report

The KPI report presents the results obtained in the different audits carried out to the schools, with the
purpose of reducing the consumption of resources, costs and carbon footprint. This report also uses the data
entered in the different questionnaires of the tool (table 1).

Associated with this report there are two actions: Generate and Download. If your school data has changed,
you are advised to Generate a new report in order to download the most current report. If you want to
download the latest version just select Download. When you download, a pdf file with the summary of the
school's KPl and scores is made available — figure 13.

e
ClimACT

ENVIRONMENTAL SCHOOL PERFORMANCE REPORT

Demo School

FOR A LOW CARBON ECONOMY

MAY 2019

Figure 13 - Cover of the KPI generated report.



6.2 LCA Report

The LCA report provides a holistic approach to Life Cycle Assessment following the guidelines of ISO 14040
and 14044. This process allows for the creation of an LCA module based on a school-specific life cycle
inventory, limited to the most important environmental impact factors. Aspects such as the quantity and
type of fuel used in the various activities of the school, water, paper and other materials are evaluated.

The report is generated in a bar graph format by dividing the impact of the school's operating activities,
educational activities and transportation/mobility into different forms of environmental impact — figure 14.

LCA report

Climate Cl

Ozone Depl

TFransport and mobility  88.0%
Climate Change: 3 54e+4 kg CO2 eq
- per student: 101 kg CO2 eq/shudent
- per area: 224 kg CO2 eq/m?

M 5chool Management Activities
I Educational activities

Wl Transport and mobility

Non-cancer Tox

Cancer Toxicity

Particulate Matter

lonizing Radiation hh

lonizing Radiation ¢

Photochemical Ozone Formation|

Acidification

Terrestrial Eutrophication

Freshwater Eutrophication

Marine Eutrophication

Freshwater Ecotoxicity,

Land Use |

Water Depletion

Resource Depletion

Figure 14 - Baseline report of the LCA analysis.

You can check the details of each subsystem by selecting the same — figure 15.
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Figure 15 - Detailed LCA analysis report — by subsystem.



7 BSM and CBA




Demo School v

Select measure:

+Water

+Waste

+Transports

+Green Spaces
+Green Procurement
+Indoor Air Quality

PLEASE SELECT A MEASURE FROM THE LIST ON THE LEFT

Figure 16 — BSM main page.

7.1 CBA

In the cost-benefit module, the net benefit of each action plan incorporated in the tool is evaluated. The
cost-benefit evaluation supports decision-making by enabling a more efficient allocation of resources,
allowing the current situation to be compared with alternatives in order to identify the optimal point to
maximize social well-being. All costs and benefits to society will be accounted for in monetary terms,
including the relevant external ones.

The CBA calculations analyses three main elements:

1) Calculation of cost data (investments and operating and maintenance costs) of each action plan;
2) Associated social benefits (energy savings and environmental benefits);
3) The results of the LCA module will be explored.

To start, the user must select a measure inside of the different sectors: water, waste, transport, green
space, green procurement and indoor air quality - figure 17.



Demo School v

Select measure:
BSM KPI LCA
- Water

W1 - Reducers of water flow for faucets
Setting up of water reducers
W2 - Reducers of water flow for showers
Setting up of water reducers
W3 - Timer for faucets
Reduce the water flow period
W4 - Timer for shower
Reduce the water flow period
W5 - Depositto callect rainwater CHANGE VALUES BELOW AND PRESS CALCULATE
Storing and providing rainwater for specific uses
‘W6 - Flushing with double discharge
Avoid flushing the full discharge when it is not needed
+Waste
+Transports
+Green Spaces
+Green Procurement
+Indoor Air Quality

Maintenance cost per year 0,05 £ Financial period 0 years
Cost per unit 23 £ Financial rate (interest) 0 %
Water cost 15477 €/m?

Number of faucets

Calculate

Figure 17 - Cost benefit analysis form of the selected measure.

Filling the form and selecting the ‘Calculate’ button the results are presented as showed in the figure 18.

Demo School v (D BSM

Select measure:
BSM KPI LCA
+Water
- Waste
'WR1 - Setting up containers for paper recycling
Recycling bin of 30x30x50 for indoor spaces (45L) Cost: €£0.87 Benefit: €13.21

'WR2 - Setting up containers for plastic recycling

Recycling bin of 30x30x50 for indoor spaces (45L)

'WR3 - Setting up containers for glass recycling

Recycling bin of 30x30x50 for indoor spaces (45L)

'WR4 - Compost production from organic waste produced

in the canteen

Compost bin of 74x84x74 for outdoor spaces, capacity for

400L

Total Benefit: €12.34

+ Transports
+Green Spaces
+Green Procurement
+Indoor Air Quality

Maintenance cost per year 005 € Financial period 0 years
Cost per unit 15 £ Financial rate (interest) 0 %
Density of mixed waste in school 70 kg/m?

Calculate

Figure 18 — Cost-Benefit of the Measure WR2.




7.2 BSM

The BSM shows to the user the expected energy consumption after the measure vs the actual energy
consumption. Selection a month with the cursor the user can consult detailed information - figure 19.

Demo School

Select measure:

+Water

- Waste
'WR1 - Setting up containers for paper recycling
Recycling bin of 30x30x50 for indoor spaces (45L)
'WR2 - Setting up containers for plastic recyding
Recycling bin of 30w30:50 for indoor spaces [45L)
'WR3 - Setting up containers for glass recycling
Recycling bin of 30x30x50 for indoor spaces (45L)
WR4 -
in the canteen
Compost bin of 74x84x74 for outdoor spaces, capacity for
400L

+Transports

+Green Spaces

+Green Procurement

+ Indoor Air Quality

production from organic waste produced

Bsm [ [

Maintenance cost per year
Cast per unit 15

Density of mixed waste in school

70

Financial period

Financial rate (interest)

Figure 19 — Expected energy consumption after WR2 vs actual energy consumption.

7.3 KPI

Selecting the KPI button the user can consult the impact of the measure to all the KPI related - figure 20.

Demo School

Select measure:

+Water

- Waste
WR1 - Setting up containers for paper recycling
Recycling bin of 30:30x50 for indoor spaces (45L)
WR2 - Setting up containers for plastic recyding
Recycling bin of 30x30x30 for indoor spaces [45L)
WR3 - Setting up containers for glass recycling
Recycling bin of 30:30x50 for indoor spaces (45L)
WR4 -
in the canteen
Compaost bin of 74x84x74 for outdoor spaces, capacity for
400L

+Transports

+Green Spaces

+Green Procurement

+ Indoor Air Quality

production from organic waste produced

W01 - Annual production of urban solid
waste (USW) per student

ssm [2] [

-97.0%

W02 - Annual production of recyclables per
student

Maintenance cost peryear
Cost per unit 15

Density of mixed waste in school

Financial penod years

Financial rate {interest)

70 ke/m?

Figure 20 — KPl impact of the measure WR2.



7.4 LCA

Selecting the LCA, once again, is presented to the user the impact of the measure, but now to the Life Cycle
Assessment of the school - figure 21.

Demo School v & BSM

Select measure:

CBA BSM KP LCA
+Water : -
- Waste Climats Changs

WR1 - Setting up containers for paper recycling Ozone Depletion| +
Recycling bin of 303050 for indoor spaces [45L) Non-cancer Taxicity *
WR2 - Setting up containers for plastic recyding Cancer Taxicity
Recycling bin of 303050 for indoor spaces [45L) Particulate Matter
WR3 - Setting up containers for glass recycling '“""f'? M“.““f”h"'
Recycling bin of 30%30x50 for indoor spaces (45L) lonizing Radiztion & 4
g - Phatochemical Czone Formation
mt—m production from organic waste produced iS———
Compost bin of 74x84x74 for outdoor spaces, capacity for Terrestrial Eutrophication
400L Freshwater Eutrophication|

Marine Eutrophication

+ Transports o
+Green Spaces Freshvizter EEL?::I:E
+Green Procurement
. " Water Depletion +
+ Indoor Air Quality

Resource Depletion| 4

Maintenance cost per year 5 % Financial period 0 yEars
Cost per unit 15 £ Financial rate [interest) o %
Density of mixed waste in school 70 kg/m?

Figure 21 - LCA impact of the measure WR2.




8 Personal Data




It should be noted that there are three types of users, these being:

e Administrator
e Manager
e Coordinator

Each of these has different permissions that will be displayed in this section.
Coordinator

For users with coordinator privileges, selecting options in the user name displays the menu in figure 18. In

this area the user can change his/her username, name, email and phone number.

é Cl | mACT & pemo User

Settings
Logout
) Account Settings Edit Info
@ Change Password UsarRaE e
Name # | Demo User
Email ¥ demo@demo.eu
Phone X, | Phone Number
Number
SAVE
Profile
o B or
\ o,l,
SAVE

Figure 22 - Edit menu of the user's personal data.

When you select Change Password on the left side, the area shown in the figure 19 is displayed.

{@} Account Settings

Change Password

Change Password

Old Password @ | Old Password

New Password & | New Password
Confirm New @ | Confirm New Password
Password

SAVE

Figure 23 - Password update menu.



Manager

If the user is a Manager, he/she will have the privilege of creating/editing/deleting Schools (within his/her
group) and Coordinators. The Settings menu is similar to the one shown (figure 18), however the
Administration option is added — figure 20.

{O% Account Settings _ .
- Administration Info

Change Password

# Administration soon Q +

wowm [/w-wm
-wmw Y

Escola Secundaria... Escola

COORDINATOR:

Nothing Selected

Figure 24 - Administration option for a Manager.

To create a coordinator, simply select the + icon from the menu shown in figure 20 and the window in figure
21 is displayed. To edit an existing coordinator, simply select the school to which it is associated and then the

coordinator to edit/delete — figure 22.

Create User

Name Name

H Username temp
-

Email Email

l Phone Phone Number
Number

Password sene

Confirm Confirm Password
Password

| Cancel I

Figure 25 - Creation of a coordinator type user.




- Account Settings

i Administration Info
Change Password

&% Administration oons Q +

arowm
--—>r
]

COORDINATOR:

~

Escola Secundaria Abel Salazar

Figure 26 - Selecting a coordinator to change or remove.

You can unlink a user from a school by clicking on the Xicon in Figure 22. By selecting the desired coordinator
his/her details will be presented, so the user can change or delete the coordinator — figure 23.

Edit User
Name Escola
‘ ‘ Username
Emnail change@mail.com

1 0 Phone Phone Number

Number

Cancel

|H

Delete

Figure 27 - Editing a Coordinator's Data.

By selecting the Schools option, the user can create/edit/delete schools from his/her group — figure 24. Like
the coordinator, simply select the + icon to create a school (figure 25) or select the school to edit (figure 26).



imACT

{0 Account Settings - .
o Administration Info

Change Password

&% Administration Coordinators

o o
I
Figure 28 - Selecting a school to edit or delete.

Create School

Name Name
H Address Address
N’ Country Country
i o District District
County County

Village Village

Coordinator | Enter a Coordinator

Client Enter a Client

Recenter Map

Google

Nao é possivel carregar corretamente o Google
Maps nesta pagina.

E proprietaric deste Website?

Dados do mapa | Termos de Utilizagéio | Comunicar um ermo na mapa

Latitude 41,16 Longitude -8,62

| Cancel |

Figure 29 - Creation of a school.



Edit School

Name Escola
H Address Address
[ Country Portugal
10 "
District orto
County
Village

Coordinator

Client Agrupamento

Recenter Map

Dados do mapz ©2019 Google | Termos de Utilizago | Comunicar um erro no mapa

Latitude 41,16 Longitude -8,62

BT

Figure 30 - Editing School data

Administrator

In the case of an Administrator, in addition to the privileges of a coordinator and manager, you can also
create / edit / delete groups and managers for them. Groups are any geographic or administrative division
that makes sense within the scope of this tool (countries, school groupings, ...). It is presented with one more
option: Managers — figure 27. In this window the user can add groups of schools by selecting Create Group
(figure 28). When selecting a group, it shows the associated managers as well as the subgroups that belong
to them — figure 29.



iy

s0r Account Settings s e O ~
o g Administration Info

Change Password

Managers Coordinators Schools

&4 Administration

e Create SubChent

Spain
o Create SubClient

© @ €

Create Client

MANAGERS:

MNothing Selected

Figure 31 - Managers option in the Administration section of the admin type users.

Add Client

H Name Name
Parent Enter a client

-~
|

Create

| Cancel |

Figure 32 - Addition of groups of schools.




{54 Account Settings

. Administration Info
|‘E| Change Password

o) Administration Coordinators Schools Q +

Portugal #
o ke Create SubClient

Agrupamento

e Create SubClisnt

Agrupamento

ok Create SubClient

MANAGERS:
| i |
PT Manager DEMO MANAGER temp Add Manager

Figure 33 - Consult data from the groups of schools, subgroups and associated managers.

It is possible in the figure view of 29 to associate or disassociate managers from the group of schools and, in
the view of figure 30, edit the personal data or delete the selected manager.

Edit User

Name DEMO MANAGER

H Username demamanager
-

@
Email demo@manager com

' ° Phone Phone Number
Number
[~ |

Figure 34 — Edit/delete managers.

To add Managers to a given group simply select it, choose the Add Manager option and in the new window
choose the desired manager — figure 31.



Add Member

Search Q
— — — L=
1 1 1 1
DEMO MANAGER Mana Ger PT Manager temp TESTmanager
demomanager managerl ptmanager temp TESTmanager

| Cancel |

Figure 35 - Associate a manager to a group.

To create a subgroup for an existing group simply click the Create Subgroup option. Thus the "Subgroup of"
field is already filled with the group information to which a subgroup will be added — figure 32.

Add Client

H Name Name
Parent Agrupamento

~
|

Create

| Cancel I

Figure 36 - Create a subgroup.

To edit information about the group, click on the group name and the pencil icon — figure 33.
Edit Client

Name Agrupament|

Parent Portugal

“ Cance'

Delete

Figure 37 - Edit group data.



