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(o8] CARTIF Key Wo rds

Low consumption— below 60 kWh/m2year

Integrated design

Monitoring & evaluation

European Dimension
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o) CARTIF Demo-site I: CARTIF 11|
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[ ] CARTIF Demo-site I: CARTIF Il

Location: Boecillo, Valladolid (Spain)
Area: 4075 m2
Type: Offices and industrial zones

Energy Saving Measures

Glass Wall + Isolation + Louvers
Geothermal Heat Pump

High Efficient Lighting

Free-Cooling

HVAC Management (BEMS)

Variable flow ventilation (BEMS) RES poligeneration Biomass + Geothermal
Lighting management (BEMS) PV plant 45 kWhp (15 kWh/m?2yr)

any &
1]/4

DIRECTION 7z “mm

NEW BUII


http://www.direction-fp7.eu/Technology/Discover-Valladolid-Building-Technology.kl

[ o8] CARTIF Demo-site |;: CARTIF Il

. ‘" Feasible monitoring data still being stored (more than 3
BN years so far)

KPI calculations running and still being stored.
First users feedback concerning comfort issues.

Improvements on installatios detected and done.
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i) CARTIF Demo-site II: NuOffice
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] CARTIF Demo-site II: NuOffice
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[ %] CARTIF Demo-site II: NuOffice

Location: Munich (Germany)
Area: 11130 m2
Type: Offices

Energy Saving Measures

Improve insulation

Triple glazing

Shading + electrochrome windows south
facade

High Efficient Lighting

Lighting management Concrete core activation

Demand controlled Ventilation District heating and Geothermal
Free-Cooling PV plant (80000 kWh/yr) for building
Absorption Heat Pump and mobility uses
N
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http://www.direction-fp7.eu/Technology/Discover-Munich-Building-Technology.kl

[rauies] GARTIF

Demo-site Il: NuOffice

All energy saving measures implemented

All monitoring equipment implemented

. Feasible monitoring data delivered (excluding absorption

heat pump due to warm winters 2013/2014/2015/2016)

Real comparison actual consumption costs to incidental
cost flat rate (2,17€/m? to 2,50€/m?)

User feedback concerning comfort issues.
Knowledge transfer / exploitation from the experience

with NuOffice 1 for NuOffice 2 and 3 concerning improved
exterior insulation.
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o8] CARTIF Performance evaluation

Heating:
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[1adf8] CARTIF Performance evaluation

AHU Est. Laud |

district heat

AHU Milon1 |

AHU Milon2 |

Heating

heat pump
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Performance evaluation

Primary Energy CO» Emissions

[kWh/m?year] [gCO/myear]

Primary Energy (KWhim<)

I Aosorption Heat Pump (Il Aauaxiiiary Ell Compression chilller Il Disarkct Heating Srid Il Domestic Hol Wyater 12’

[a]
BIyEIe i Calls

sep_ 7014 oot 3014  now D014 dec 2014 an_ 2015 f=b 2015 mar_ 2015  apr 2015 may 2015 Jun 2015 Jul 2015 awg 2015

Delivered Electricity (KWh/m?2)

- AEry Compression chiller N GToUNd Water Well Cooling NN Lighting purposes N WentIlEnon Systems TE -
ET.PELH 15
z0z2s8E3 1z g

p— B Ea 2

10163431 - s =
=

0,0000000 a E’

1016835,

Sep_ 2014 00 3014 Row 2014 oec 2014 Jan 2015 S 3015 m@Er 2015 Spr_ 2015 mEy_ 2015 o 2015 i 2015 Sug_ 3015

&
[

DIRECTION £ —

NEW BUILDINGS




Energy KWham2

[

CARTIF 1l

B Yentilation Systems

Performance evaluation

Primary Energy C0; Emissions
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NuOffice

Performance evaluation
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[rad8) CARTIF Performance evaluation

Nu-Office; delivered Energy [kWh/a]
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[rad8) CARTIF Performance evaluation

Nu-Office; primary Energy [kWh/a]
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PV: impact of Spanish legislation
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o8] CARTIF Performance evaluation
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[radi8] CARTIF Performance evaluation
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[i5] CARTIF Performance evaluation

CARTIF Il
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(i) CARTIF Performance evaluation

How dissatisfied or satisfied you are with the room temperature:

NuOffice —

Imi @5t Summer

at this momaenit

Haw do you perceive (did you perceived) the room temperature:
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i) CARTIF Website Technology visualization

Discover Munich building technology

Expriote the MAin 1eChNE0HEs and PHovation applod in Munch's Nu Office. Cick o0 Ihe rumders 10 nead a boel Tethno’og
COSLO600 TWE MAry NOWERES, SCh &5 MO IFSUllicn, INNovating SySIems GO gNOaMng, use of rentwabie onargy
passive heating and cooling Concepts as well s cpimized dayiaht concepts and wsfca sgnt Tecreoogy

Energy ENciency Measures

Low Enorgy Dulidngs requramants
Modetirg and Simulation

Buicing monionng

Stardards & regulators

Discover Munich buiding lechnoiody

[t 11

Discove

maet the requiraments of the EU green
buliding labeis: ®a grimary oremy use is
less thas 30 percent of the "EnEV”
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[radi8] CARTIF Website KPI visualization

Valladolid €

* To inform on demonstrators efficiency and performances

» Selected KPIs (defined in WP4) are displayed through the following plots:
— Comfort (Thermal comfort and Indoor Air Quality)
— Primary energy Primary Energy CO, Emissions
— Delivered energy
— Building energy needs
— CO, rating

[KWh/m2year] [gCO2/mPyear]
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Smarter design, technology and business
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Dissemination materials

§  For contractors DRECTION
Introducesa smartand|insegrated

A design-construction-oparation

37 methocology, which aliows sl
irnvcived

Who can benefit from DIRECTION?

#The project has beer all about delvering
o better product, more efficientiy 8y foining
the dors with the engineering and enexgy
simlonons, we can sove money, Jndeed
but oo focus on odditional services

and 1 stand out fom the
This reduces execution time and costs compeeeione
and generates & positive branding effect Carlos Barcera, Dragados
on ol actors invalved.
For developers, control of costs during “The berets of aftionol procuct Seatunes
the buikding and operstion phase & and design ~ such a1 contre of soom clvmate:
greatly enhanced by targeted and precise comiort design ond Aigh emvnmenta)
gy cemification ~ slong  with
of al reinbursements acrass the antire e feckced incental costs Con be packaged
cydle of the bulding ncluding nd pussed onto tevontse
l cost shifts from the construction Oliver Vietgen, Facit
10 operating or visa versa.

“Extisstive Ive and stoned 0ot gves uf &
compvete picture of o buiings'performonce

mathodology for buiding performance - with complementary cakulgtions of
lysis ey indaton
of different innovative or state of and specific syseermis.
the art energy efficiency systems Judla Vicente Gomez, CARTIF
with different combinations.

s s it

el comon.
Once idertified, these parameters can
be optimbed, whessas ather pasmeters

an be neghected.

Building control and use cptimisation can reduce the total annual primary energy

Owners and energy maragers af
buiddings can be inemed soout

constant moritoring and lunng s | eesligeatien

el a8 erergy savings and berefits

o comiort achevable by at0g o1l | Optieded lneeen
07 N, WU having 10 et |+ e caaleg ot

Faults in building operation detected with
building performance

W | ;| e | wm ™
132 1 l 184 are AL
| | 16 | 4w |z

black box models based on monitored

s - W

r NuOHice, Munich g fault detects
I ] Black box models s empiica squations based
i- -t on manianing data. By comparing the buliding
L operation simulated with a validated black box.
1 rmodel with the real bulding o ponentis
e o EESTTTETS TN fauks can be detecied automat
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Dissemination materials

\_

z
A short publication highlighting the results of the action under

the form of best practices for wider adoption:
key learnings, recommendations, replicability and impacts

~

\é?; Make the most of natural lighting
I

DlRECT'ON :’Eé- e . SUMMARY

7 Daylight has a series of physiological and psychological benefits
for occupants' health and workers’ productivity. Careful facade design
supported by simulation makes the most of daylight; appropriate
fenestration and shading solutions reduce cooling loads and visually
difficult conditions. Simulation ensures good design of artificial
highting combined with natural lighting.

es  IMPACT RATING REPLICABILITY
@ Impactona building’ performance in terms of o000
% Comfort e

5 Energy consumption: -

dayfight in CARTIF Il has been @ %
challenge, particularly due to the o Emvionmental impact: #
interaction of all the systems.

External adjustable louvers Recommendations for

heip reduce solor radiation heating and Engineers/Designers and Architects
avoid cooling load but it can increase
artificiol ighting needs. At CARTIF I
this trode-off has been solved through
he intesaction of adustadie articial
lighting with adaptable louvers: this
solution contributes 10 guaranteeing
the highest psychological benefits
while saving energy.
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[adf8] CARTIF Dissemination materials

‘Most sustainable office in the world’
Distributed on July 1, 2013

‘A Smart Building to save energy’
December 11, 2014

‘Efficient Buildings Key to Reduce Climate Change’
November 30, 2015
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http://www.direction-fp7.eu/News/A-Smart-Building-To-Save-Energy.kl

[roillf] CARTIF Dissemination materials
4 )
The "DIRECTION” story
A storytelling video, with a different video format, more
L focused on the project and its outcomes )
The DIRECTION project - English
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(063 CARTIF Dissemination materials

[ DIRECTION news are distributed to information multipliers and portals ]

We share our news on s.meI:,_DMU;*.:'
CORDIS
BUILD UP«"
energy solutions
for better buildings
g %/ ManagEnergy
AlphaGalileo ConstructionZl.eu ?:%

wo il . =) (| == ‘o kprncurement
YOUr (S.com FORUM

EUROPEAN RESEARCH MEDIA CENTER

EU Smart Cities S
Inf ti ,
@&2{2"; ' PHYS \®AORG

DIRECTION

!_.=






[ ecnotoeeo | CA?TIwaw.cartif.es

Miguel A. Garcia Fuentes— Julia Vicente Goémez
Fundacion CARTIF
miggar@cartif.es/julvic@cartif.es



