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Session Expert Panel

Ana Quijano Ana Belén Goémez Cecilia Sanz Montalvillo  Jonatan Viejo Rodriguez

Energy researcher Architect & Urban researcher NeutralPath coordinator Energy researcher & PassiveHouse
[CARTIF] [CARTIF] [CARTIF] architecture
[CARTIF]

What is CARTIF?: you could find more information at https.//www.cartif.es/
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WHAT are they?

DEFINITION

Passive strategies are design actions that do not use
mechanical systems.

They take advantage of the local climatic conditions;
especially temperature, solar radiation, and wind; to
reach thermal comfort levels and provide good living
conditions inside buildings.

These strategies use the building’s orientation, form,
materials, and architectural design to control how heat,
light, and air behave indoors.

They aim to reduce the need for mechanical heating,
cooling, and lighting systems, Iimproving energy
efficiency and indoor comfort in a natural way.
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WHAT are they?

THREE TECHNICAL CONCEPTS

LOCAL CLIMATE > Local climate conditions define the types
CONDITIONS of strategies that can be used

GIVONI The Givoni Chart helps identify which
PSYCHROMETRIC } strategies are most suitable for each climate
CHART context

The comfort temperature is used to check
COMFORT > how effective these strategies are and
TEMPERATURE shows how well the building stays
comfortable naturally
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WHAT are they?

Local climate conditions

i -
Local climate conditions describe the typical " . ;AP
weather characteristics of a specific place over a e, WV
long period of time; temperature, humidity, solar - .4 v
radiation, wind direction and speed, and ; ;
precipitation levels. W
These conditions determine how heat, light,
and air behave in a certain area, which is ' o
essential for designing effective passive 5
strategies. :
This information can be obtained from : et e
national meteorological agencies, ¢ Vi T P oo s [ o Tt
international climate databases such as = 1} oF | Iutiantannnli=Soin
Meteonorm, as well as from European platforms, iy o O N
EUROSTAT, or PVGIS, which provide detailed s e s
data for different cities and regions. 3 o B vt T
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Givoni Chart usage
The Givoni Diagram is a bioclimatic tool that analyses local
weather conditions to determine thermal comfort. It provides Y 8 a4
guidance on the most suitable passive design strategies for a 0
specific climate (such as natural ventilation, shading, thermal o P
mass, or evaporative cooling) >
. . 19°C T
By interpreting  the : - \ _________________

human comfort and select
passive  actions best = ¢
adapted to local climatc e S
conditions
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Givoni Bioclimatic Chart

/, L
/ 0%
7 L5
. AIR-CONDITIONING & 1

DEHUMIDIFICATION

(FiwgB) Ap NG anesoy

d T
§ F1s
g i
9 i
[}
{
I
F
e I
i r
=1
= St
£ £> 21
7] =9 or
sl 53 5|
o) B Sr
=] =5 =i
=1 =R =%
i = = Z
= = = =
F o “Oee al
o - = |
p =R r T
=2 |
= ..
= ]
= - I
{
" HUMIDIFICATION EVAPORATIVE COOLING I
| , i 1 S , ‘ S S G S Gy ot
1} 10 15 H 20 25 30 35 40 45 *C

Dry Bulb Temperature (°C)

Funded by

the European Union




Design Your City’s Net Zero Strategy Passive solutions to reduce energy demand in buildings ¢ Y

Online Planning Lab MOANN A - Qnntliaht 1 o
Givoni Bioclimatic Chart
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Givoni Bioclimatic Chart

WHAT are they?

Givoni Chart usage ,.
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WHAT are they?

Givoni Chart usage
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WHAT are they?

Comfort temperature

( > Heat gain | Heat Loss

\\, /

From solar &
radiation

From warmer air
From warmer &
Objects Temperature

From Radiant heat

Humidity

Radiant
Heat

i

From contact with
warmer objects
Air flow
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To Cooled air

To Cooled air by
Evaporation

By contact with
cooler objects
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Thermal comfort means feeling good
with the temperature around you.

The comfort temperature is the range
in which most people feel comfortable,
usually between 20°C and 26°C.

It depends on things like:
Air temperature
Sunlight
Humidity
Wind
Activity
Clothing

Even though comfort is subjective,
there is a comfort zone where small
changes in temperature, humidity, or air
movement dont make people feel
uncomfortable.


https://rdt-corp.com/thermal-comfort-analysis/
https://rdt-corp.com/thermal-comfort-analysis/
https://rdt-corp.com/thermal-comfort-analysis/
https://rdt-corp.com/thermal-comfort-analysis/
https://rdt-corp.com/thermal-comfort-analysis/
https://rdt-corp.com/thermal-comfort-analysis/
https://rdt-corp.com/thermal-comfort-analysis/

Design Your City’s Net Zero Strategy Passive solutions to reduce energy demand in buildings Wy,
Online Planning Lab MOOC 4 - Spotlight 1 ‘ [

are they applied?

7 Funded by
Dl the European Union




Design Your City’s Net Zero Strategy Passive solutions to reduce energy demand in buildings

Online Planning Lab MOOC 4 - Spotlight 1

HOW are they applied?

TYPES OF PASSIVE STRATEGIES

C.:;

VI N A o\
GIVONI CATEGORY PASSIVE ACTIONS OBIJECTIVE

Active Solar Heating Thermal Mass Store and release solar heat
Passive Solar Heating Solar Gains Capture solar radiation
Internal Gains Thermal Insulation Conserve internal heat

Humidification Humidification Systems Improve indoor comfort
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v

HOW are they applied?

TYPES OF PASSIVE STRATEGIES

Cross ventilation Warm air is removed and airflow is promoted
Evaporative cooling Air temperature is lowered through evaporation
Thermal mass Indoor temperature is stabilised

Night ventilation Heat is stored at night

Solar protection Overheating and glare are prevented
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HOW are they applied?

TYPES OF PASSIVE STRATEGIES

Replace windows and doors  Thermal bridge are reduce
Improve fagade insulation Minimise heat energy transfer

Funded by
the European Union
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HOW are they applied?

PASSIVE STRATEGIES BY VALUES

Belgrade (Serbia) Setubal (Portugal)

| Ld

Zaragoza (Spain) Kadikoy (Turkey)
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HOW are they applied?

PASSIVE STRATEGIES BY VALUES

HEATING PASSIVE STRATEGIES RETROFITTING COOLING PASSIVE STRATEGIES
ACTIONS
Thermal Solar Gains Thermal Humidification | Replace Windows | Thermal Cross Evaporative Thermal Night Ventilation L ET
Mass Insulation and Doors Envelope Ventilation | Cooling system Mass Protection
Active Solar | Passive Solar | Internal Humidification Improve envelope | Thermal Natural Evaporative Mass Mass Cooling + | Shading
Heating Heating Gains Systems envelope | Ventilation Cooling Cooling Night Ventilation Devices
Zaragcza 0
{Spaln}

Setubal
(Portugal)
Kadikoy
|'_'T| |r|.rathi'l

Belgrade
(Serbia)
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HOW are they applied?

PASSIVE STRATEGIES BY VALUES y

Belgrade (Serbia)
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HOW are they applied?

PASSIVE STRATEGIES BY VALUES

ACTIONS
Thermal Solar Gains Thermal Humidification | Replace Windows | Thermal Cross Evaporative Thermal Night Ventilation Sular
--_

Active Solar | Passive Solar | Internal Humidification Improve envelope | Thermal Natural Evapuratwe Mass Cooling + shadmg

Il dlon | B PP S S ™ alaa s s e s [Py [y— A F o ] o] e i [l | P [ 1P RN i Y | PR .

Zaragoza
(Spain)

i [
el e el B

(Portugal)

Belgrade
(Serbia)

Kadikoy ¥
(Turkey)
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HOW are they applied?

PASSIVE STRATEGIES BY VALUES )

Zaragoza (Spain)
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HOW are they applied?

PASSIVE STRATEGIES BY VALUES

ACTIONS
Thermal Solar Gains Thermal Humidification | Replace Windows | Thermal Cross Evaporative Thermal Night Ventilation L ET
e | | e | | o | usipe | ventisin | cougastam | e | o | poecton
Active Solar | Passive Solar | Internal Humidification Improve envelope | Thermal Natural Evaporative Mass Mass Cooling + | Shading
e X X 0 0 X X X 0

[ [ TP O |
AT T

Setlba
(Portugal)

Prauinuy

(Turkey)

Belgrade
(Serbia)
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HOW are they applied?

PASSIVE STRATEGIES BY VALUES

Setubal (Portugal) / 2
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HOW are they applied?

PASSIVE STRATEGIES BY VALUES

ACTIONS
Thermal Solar Gains Thermal Humidification | Replace Windows | Thermal Cross Evaporative Thermal Night Ventilation L ET
e | | e | | o | usipe | ventisin | cougastam | e | o | poecton
Heating Heating Gains Systems envelope | Ventilation Cooling Cooling
Zaragcza X X
{Spaln}

Shading
' i i Night Ventilation Devices
Setubal
[l ey | |

h - TTTE T

Kadikoy
(Turkey)

DEIgI duc

(Serbia)
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PASSIVE STRATEGIES BY VALUES )

KadikOy (Turkey)

Funded by

the European Union




Design Your City’s Net Zero Strategy Passive solutions to reduce energy demand in buildings Wy,
Online Planning Lab MOOC 4 - Spotlight 1 ‘ [

are they financed?

7 Funded by
Dl the European Union




Design Your City’s Net Zero Strategy Passive solutions to reduce energy demand in buildings ¢ Y
Online Planning Lab MOOC 4 - Spotlight 1 ‘

HOW are they financed?

PRICE OF THE URBAN LAND

The main idea is to increase the
building capacity of some buildings in
certain areas so that the economic gains
can finance the rest of the retrofitting
work across the city. R

Taking Madrid as an example, there
are significant differences in land prices
between northern urban areas such as
Chamartin and Vallecas.

Funded by

the European Union
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HOW are they financed?

ECONOMY MODEL INCREASE BUILDING
. ey HIGH URBAN CAPACITY

Passive retrofitting MUNICIPALITY } ATV >

actions can be financed COLLECT A TAX ON

through an urban THE INCREASE

redistribution model, in :

which economic gains from I

areas with high land v

values are reinvested into USE TFTJENTSX T0

retrofitting interventions in LOW URBAN > RETROFITTING

more vulnerable LAND VALUE INTERVENTIONS IN
neighbourhoods VULNERABLE AREAS
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ASCEND in a nutshell

ASCEND

CL) Duration: 2023 - 2028 =

i- 8 demonstration areas for PCEDs

@ 39 partners all over Europe
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Pt vl bl What are Positive Clean Energy Districts? |
PCEDs make cities: |

f\ o'o l

+ L © mnm e.,} |
Healthier Smarter Sustainable Inclusive Resource '

efficient

Positive Energy Districts are energy-efficient and
flexible urban areas gathering connected buildings
producing more energy than they consume with
net zero greenhouse gas emissions balance

& ©®

Clean: from mitigation to adaptation, including circular economy strategies

-]




How to deliver PCEDs?

ASCEND

Active [; [l Digital

citizenship Urban | tools

orchestrator PCEDs stand on 5 main
pillars connected to a
public entity called the
Urban Orchestrator that
aggregates all components
and services implementing
a long-lasting change at
district level.

w
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ASCEND

Lyon demonstrator - La Confluence

N

s,

-
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In 2028, the PCED area will
host more than 19,000m?2 of
retro-fitted buildings and
170,000m?2 of new buildings
with different uses including
55% of social or affordable
housing, offices,or shops.

The planned investment for
constructing buildings is
€379M, while an additional
6M€ will be allocated to
renewable energy production
systems.
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Munich demonstrator - Harthof

ASCEND

The area spans 56 hectares
and is home to 6,000
individuals. The project aims
to transform Harthof into a
clean, CO2-neutral positive
energy district.

The city's ambition is to scale
this transformation to 100
structurally similar districts

in Munich by 2035, covering
more than 43% of the city
and providing a large share
of the population with a
CO2-neutral, healthier
environment.




Successful stories
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Concept: Standard 2226

ASCEND

« Constant temperature between 22 and 26 °C

« Heat sources: lighting, computers, machines, and also,
the occupants!

 No additional heating, ventilation or cooling systems
« Lower construction costs, lower energy costs
- More natural climate, greater well-being

260 S € R,
220 - |:||:| HAR:
~ [] i i




Standard 2226, Passive design:

ASCEND
- Facade design calculated according to the angle of
the sun’s rays
- Taking advantage of the thermal inertia of materials
« 38cm static + 38cm insulating brickwork




Standard 2226, Passive design:

ASCEND

« High-ceilinged rooms (air convention)

 Internal wind flow controller (intelligent system: T©9, CO,)




Standard 2226: Energy contributions

ASCEND

- Residual heat from lighting, computers, machines
« ~80W/person/10m?2 irradiated

e 0 oOr

@8 W/m? @8W/m?* @12 W/m?
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Concept

ASCEND

{ Cﬁﬁ] » Increase replicability

{ } « Construction time reduction: fast and clean installation

{ %ﬂ - Maximize safety, reduce risks in the construction sites

{ g‘_g’} - Reduce inconvenience to residents

C)] . S
{ = Cost optimisation

{ (@} } » Circular systems: reutilisation




Pyl ivd-ed Demo application:

. Residential building: WeyprechtstraBe 15-19, Munich, Germany
l
I
[
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Prefabricated serial refurbishment

ASCEND
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System details

AEND
« Facade modules - Balcony modules

I’ u 3.62

DIELE
79

. *
----------------------------------




ASCEND

« From non invasive studies (Ultrasound)

Feasibility study

 To tailored technical details (make by construction company)

) \-)
Grouted = Ungrouted? ™

A

— -—i

Modular Original
element wall
. A P
123 4 5 67 8 -
frm st
| )4 P

L

S

~——

Flexible and compressible light mineral wool

compensates the obliquity of original wall

Expansive PUR foam to minimize convection
between original wall and modular element

Joints between original concrete bales are

filled to quarantee air and vapour tightness

1. Facade board - rainscreen 8mm
2. Ventilated airgap 25mm
3. Semi-rigid mineral wool slab with

special wind barrier facing
(vapor permeabllity §,=150x10""? kg/(msPa);
taped joints, A2-81,d0; A;=0.031 W/(mK)) 30mm

4. Timber frame 45x70mm cc.600mm /

mineral wool (A1; 3,=0.035 W/(mK)) 70mm

5. Timber frame 45x195mm cc.800mm /

mineral wool (A1; io=0.036 W/(mK)) 195mm

6. Air&vapor retarder

(vapor resistance Z,=1.6...27x10" (m’sPa)kg)

7. Filling mineral wool

(A1; 3=0.035 Wi(mK)) 10...50mm

8. Existing concrete panel 250mm

Joint between modular elements is filled with
expansive PUR foam to minimize convection

Slat in joints of facade boards to prevent rain

____penetration into the modular element

Airgap between rainscreen and wind barrier
to equalize air pressure, to allow the runoff of

= penetrated rain and to dry out water vapor

* * %
* *
¥ *

*
* oy x
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ASCEND

Energy efficiency: Passivhaus Standard

GMCO021-Wand EH55

Aullenwand
erstellt am 18.11.2024

Warmeschutz Feuchteschutz Hitzeschutz

- Tauwasser: 133 g/m? Temperaturamplitudenddampfung: =100
U= 0,15 w/m Trocknet 8 Tage Phasenverschiebung: nicht relevant
GEG 2020/24 Bestand*: U<0.24 W/(m2K) Trocknungsreserve: 1405 g/m?a Warmekapazitat innen: 545 kJ/m?K
| [ 4
sehr gut mangelhaft sehr gut mangelhaft sehr gut mangelhaft

15 (eSS
50 625

(1) 1.1.2 Kalk-Gips-Putzmértel (15 mm)

@ 4.1.2 Voll-, Hochloch-, Fiillziegel 1400 kg/m? (365 mm)
(3) 1.1.1 Kalk-Kalkzement-Putzmdrtel (25 mm)

() 5.1 Mineralwolle 035 (50 mm)

(5) 0SB-Platten (15 mm)

(6) Gutex Thermofibre (180 mm)
@ Fermacell Powerpanel HD (15 mm)

HinterlUftung (30 mm)
@ Profilholz (15 mm)

* * %
* *
* *

*

* 4 K
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Lessons learned and Challenges

ASCEND
Existing structure

- Reliable documentation of the existing building
 Pollutants in existing structure (not in our case)
« Load bearing structure verification

Finances

- Relatively higher costs than conventional insulation layer (Polyestirene)
- Upfront investment during prefabrication

Process (differently to standard operating procedure)

- Exhaustive planning (residents living during the renovation)
- Reinforcement during works, specially demolition
« Delimitation of responsibilities

Burocracy

« Tendering process (legal framework) > exceptions to individual contracting by
craft / technical details made by construction company




Other successful stories

ASCEND “g#vi

You can find more
examples and detailed
information in the
following link:

Community of Practice

Rl Insulatian

' 1 Insut,

— e— —
M
5
g
e o5

Session #4 ::TM 20
P v
Mini-book of references “
Facilitator(s): Jonatan Viejo + Ana Quijano (CARTIF), ’”';;t-m--:i‘
Topic: Heritage refurbishment episode 1: from building use to technical solutions 24

e Suogen e Funded by
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https://localtransitionslearning.eu/
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Passive solutions to reduce energy demand in buildings

Interactive Exercise
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insulation with blowing granules of recycled polyurethane foam from recycled
refrigerators

|0 FABLS - 120mm ! l
|0Z-AISL10- 30mm -
102: CAMA12 - 50mm |

04: CAMA15 - 20mm -
105: CAMA13 - 10mm |
06:FABLS - TOmm
[O7-ENLUT - 15mm -

¥ Improvement [%]
A2 Baseline | Refurbished

Thermal transmittance of fagades U 0,585 0319 56%
[WimZ]

INTERIOR

Cecilia Sanz-Montalvillo - - CARTIF Technology Centre



Improvement of DAG75 for window

Composicién

* Vidrio exterior: Midlron de 6mm, ARIPLAK DAG-T5(#2)

Camara: 16mm, Argon
Vidrio intermedio: Midlron de 4mm

_an
12 34 5878 Camara: 1ﬁmm, Argc,n
Vidrio interior: Laminado Midlron 4+Midlron 4 (1,52 PVE),
ARIPLAK Super-E(#5)

Improvement [%6]
Baseline Refurbished

Thermal transmittance of windows U 28 0,88 318 %
[Wim?2k]

Improvement [%]
Baseline Refurbished

Thermal transmittance of glass U [W/m?2k] 33 0.6 550 %

Cecilia Sanz-Montalvillo - - CARTIF Technology Centre



Geothermal ring + Water to water heat pumps for
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Passive solutions to reduce energy demand in buildings
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