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Hotels and climate change

190 of total CO, emissions globally
Is from hotels

Hotels can save up to

50% of their energy consumption
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Operating costs of an average Spanish hotel

Catering (food &
beverage, etc.);
21%

Work to be done
by other
companies; 6%

Staff; 39%

Depreciation; 6%

Financial costs;
7%

Energy and water;
Others; 8% 0 _
Maintenance; 4% 9% Source: PCW
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Hotel Business challenges

- Reduction of operational and
maintenance cost (

- Energy security w ”‘
- Market and guests expectations \ \ |
- Regulatory-legislative changes

- Climate change-environmental footprint\
*  Funding opportunities

- Competitiveness

- Sustainability
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20-20-20 EU objectives

Reduce greenhouse Increase share of
gas levels by 20% renewables to 20%

-20%

Current
trend to
2020

Cu rentI
trénd to
2020

Current
trend to
2020
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Energy in buildings — policy overview

EPBD - Applicatio
between 9/01/2013

and 9/07/201
EED - Nation NXEB - MS report
implementatign on progress
2012 1 2014 1 2017
I 2013 2015 I I
EPBD - National EPBD - MS list of EPBD - MS updated NZEB - All
implementation easures and instrumen list of measures new/refurbished

S Directive - Minimu and instruments buildings
levels of RES

D - Assessment

NZEB - MS report
on progress
EED - Entry into

force na
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nZEB and high energy performance buildings

- 23 different terms for high performance buildings used in the EU
Member States: e.g. passive house, low-energy house, green building,
eco-building etc.

» Itis very hard to establish a reliable number of the existing high
performance buildings in Europe (< 200 in total) in most countries, with
the exception of Austria, Germany, Czech Republic, and Slovenia.

http://www.epbd-ca.eu/archives/495

Q neZEH

NEARLY ZERO ENERGY HOTELS



What is a Nearly Zero Energy Building

\\\> TECHNICAL UNIVERSITY OF CRETE (TUC)
@)}/}/ SCHOOL OF ENVIRONMENTAL ENGINEERING
%‘v % RENEWABLE AND SUSTAINABLE ENERGY

(AR SYSTEMS LABORATORY

High
Energy
efficiency

nearly
Zero

Energy
Building

On-site or
nearby

NnZEB Building is a
building that has a very
high energy performance.

The nearly zero or very
low amount of energy
required to cover the
buildings needs should
be covered to a very
significant extent by RES
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Hotel building energy flows

Vi e e
I
! ON SITE RENEWABLE I
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| | DELIVERED
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: Solargains /loads | BUILDING EN :
' EEDS | ¢ g e , DI
: i'E B | EXPORTED
I B ghting 3} ?:y-! R ; ENERGY ONSITE
| | a2 ~andproduction Blectricity
| Intemal heat o System losses oo
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Energy _ ng energy
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:_ : Building site boundary = system boundary of delivered and exported energy on site
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Energy saving measures
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Classification of different energy solutions
In terms of impact, simplicity and profitability

Quick wins
""""""""""""""""""""""" “5-Eficiencia en agua 1-Conc|e[]§ra|.c|en_:.
@ - ' minacion - Regulacion y control o -
e, 7-lluminacien-=Bijo consumo

A | e
5 20-Solar Térmica - 1?-§y§;,Ltuci6n de combustibles
J ACS y climatizacion o 10-Variadores de frecuencia g .
E 9-Motores eléctricos eficientes .. 16-Sombras y jardines o 4-Gestor energético
o e o0 . @ 18-Calderas eficientes @ _ o
o 15-Aislamiento de equipos ® o Cry . 19-Equipos de climatizacion
2 12-Aislamiento - Ventanas .. 21-Solar Térmica - Piscinas

9] e e, 11-Sistema de ventilacion _ - -
T 13-Aislamiento - Otros ...~ . . The impact indicator and simplicity
- .. 8-Electrodomesticos eficientes . .
il NY s . considers factors such as potential
5 14-Ais|amientc.>'-- Paredes [ savings, consumption and implementation
Ny i 24-Cogeneracion ~ -Sistemas de gestion y BMS difficulties at affected areas
3 0 2-Sistema de supervision

. *23-Otras EERR : .
s ; :

=. FV, otras @ Sc:-luc!ones demand's:de
~22-Solar V' renovables ® Soluciones supply side
S, ¥ ycHp

© > ©

Impacto y sencillez de implantacion
. QLo Source: PCW

'*\.,:7;/;“"}\\7" > pr
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Bottlenecks in achieving
high number of nZEHSs

 Lack of national nZEB definitions (numeric values)

» Extremely limited cases that could be considered as
nZEH examples

- nZEB action plans or National Renovation Roadmaps
still under development

* Funding / supporting measures for nZEB not available
IN Most cases

 Hotel building vs other building types
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Il. nearly Zero Energy Hotels
The IEE project neZEH

Contract: IEE/12/829/S12.644758

Project duration: 01/04/2013 - 31/03/2016 Co-funded by the Intelligent Energy Europe

Programme of the European Union
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NEZEH Consortium -

PARTNER COUNTRY/AREA

Technical University of Crete, Renewable and Sustainable Energy Systems Lab

(ENV/TUC) , project coordinator Greece
United Nations World Tourism Organization (UNWTO) EU/Int
Network of European Region for a Sustainable and Competitive Tourism EU
(NECSTouR)

Federation of European Heating, Ventilation and Air-conditioning Associations EU
(REHVA)

Agency of Brasov for Energy Management and Environment Protection (ABMEE) Romania
Creara Consultores S.L. (CREARA) Spain
ENERGIES 2050 (ENERGIES 2050) France
Energy Institute Hrvoje Pozar (EIHP) Croatia
Istituto Superiore sui Sistemi Territoriali per I'lnnovazione (SITI) Italy
Sustainable Innovation (SUST) Sweden

NeZEH
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The neZEH Scope

To accelerate the rate of refurbishment of existing hotels
iInto Nearly Zero Energy Buildings (nZEBS):

« providing technical advice to hoteliers for nZEB
renovations

« demonstrating the competitive advantages and
sustainability of nZEB projects

- challenging further large scale renovations through
capacity building activities

* showcasing best practices and promoting front runners.

Area of implementation: Greece, Spain, ltaly, Sweden,
Romania, Croatia, France, EU level intervention
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Expected results 1/2

t(!} ;ﬂ An EU level neZEH network, facilitating exchanges between the supply
‘ \\i (building professionals) and the demand side (SME hotel owners)

HOTEL A practical e-tool, to empower SME hoteliers to assess their energy
== SOUTOR profile and to choose best technical solutions in order to reach an nZE
e-toolkit level. Consortium will upgrade the HES tool.

10-14 pilot projects, in 7 countries, to act as “living examples”
challenging much more SMEs to invest in neZEH projects

15.000+ hotel owners informed and gained access to the project
results in EU level

Tailor made marketing guidelines and a set of promotional tools to
help front runners to communicate efficiently and to widely promote
their business to potential customers and tour operators.

Qe
|=== T ,71©‘<_
] am— o Z/I\ e o R
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Long term neZEH will:

Benefit the European hospitality sector, helping hoteliers to
Ea reduce operational costs, to improve their image and services
and so as to enhance their competiveness

- /

Help Member States to reduce CO, emissions by 2020:

ﬂﬁ J - Primary energy savings: 8.977 toelyear

- Reduction of GHG emissions: 17.787 tCO.elyear

-
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. Developing
nZEH approac
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o

NnZEH requirements (primary energy and RES%) for 5 European
climatic zones (Ecofys) were calculated

Energy use data of existing building stock from available EU level
sources (ENTRANZE, BPIE, HES) were analysed; values of
residential buildings are more proper to describe the hosting function
of hotels than generic non-residential building values (correction
factors applied)

nZEH benchmarks for each country were calculated (using national
primary energy factors) which were limited to hotel's hosting function
because of potential use in national nZEB regulation.

QneZEH
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nZEH benchmarking methodology 2/2

= Additional energy uses of non-hosting functions as spas, swimming
pools, saunas etc are case sensitive, so are to be taken into account in
compliance assessment.

= Recommendations to Policy makers collected from the real market
and to be discussed in the national workshops and meetings

= To estimate potential energy savings of deep renovation, results of
COHERENO project were used (75% decrease in primary energy use)

& neZEH
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Calculated primary energy
and RES% values

EP requirements for nZEH in partner countries RES % for nZEH in the 5 climatic zones
Primary energy Primary energy Primary energy
factor for indicator without indicator with all EP Energy flows RES [%]
No. Country
electricity appliances energy end uses [kWhi(m2-a)]
[ [kWh/m?-a)] [kWh/m?-a)]
; Croatia 3 56 77 Zone 1 56 Heating, 50
cooling,
2 France 2,58 o7 115 Zone 2 5 domestic hot 50
3 Greece 2,9 56 76 Zone 3 60 water, HVAC 35
aux, lighting
4 Italy 2,18 56 71
Zone 4 110 35
5 Romania 28 60 80
Zone 5 115 25
6 Spain 2,35 56 72
7 Sweden 2,7 115 134
REHVA

Federation of
European Heating,
Ventiation and
Air-conditioning
Associations
poe
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Development Of neZEH benChmarkS I&, svsrems LasoraToRY

nZEH country spegfic primary energy indicators ‘

Hotels primary

energy Primary energy Primary energy

o Energy reduction | indicator without | indicator with all

SRR |nd|c?;3£|2008 percentage (%) applianczes energy encl uses

(kWh/m?2-a) (kWh/m?2-a) (kWh/m?-a)

Croatia 397,76 80,64 56 77
France 356,61 67,75 97 115
Greece 412,61 81,58 56 76
Italy 67,95 56 71
Romania 79,73 60 80
Spain 70,00 56 72
Sweden 74,22 115 134
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Development of neZEH benchmarks
A

nZEH requirements by Furopean (BCOFYS) climatic zones - new building

Primary energy
indicator Energy uses/ flows RES [%]
(kWh/m?2-a)

European
climate zone

Heating, cooling, domestig 35
60 hot water, HVAC
auxiliaries & lighting

35

25

& neZEH
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e-toolkit
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About Components Resources
Benchmarking =
Overview tool
Energy
Solutions
Features CO2 Footprint
Calculator
Documents
ROI Calculator
Methodology Contact
Technological
fact sheets
Benefits
[ Case studies

www.hotelenergysolutions.net

Qr

m\\
A\

UNWTO
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Appendix 3 Selection of relevant technologies and solutions, from the energy efficiency group, for EH primary energy indicator levels by hote

Rural Coastal Mountain

No. :ﬁ:}lu?: Technology and solution g E‘ g 5 § g E‘ g 5 § g g g 5 § g g g i 5_
T \s "% § a"8% 3 g7 5 §"F¢ §

1 Energy saving light bulbs % v v ¥ v ¥ y
T Energy efficiency rating of electrical appliances v v Vol o f— v v v
T Energy efficient motors in HVAC applications v v v v v v v ¥ v ¥ v ¥ v v Vv
e i ffcieny bier V NV A VAV AT AT AT AV
s Efficient solutions for active space cooling v v v ¥ v ¥ v ¥ v ¥ v
T Micro CHP v v v v v vV v v ¥ Vv
T Efficient ventiation system (min. 70% energy recovery) Y. v v v v v v v v v

; v v v Y Y v Y v v

Water saving taps (to reduce water and DHW
consumption )

1/~

S&

l \\ . W% S
: TR
- =
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. Showcases
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Showcasing existing best practices

1° step

long list of «green» hotels
35 hotels

collected through:
web research,
literature review,
partners’ suggestions

SELECTED SHOWCASES:

e Boutiquehotel
Stadthalle

Vienna, Austria

* Hotel Split

Podstrana, Croatia

* Saint Josep Building
Queralbs, Spain

showcases

fulfilling the neZEH requirements,
have to prove, in different contexts,

the economical convenience
of a refurbishment toward neZEH

aaaaaaaaaa

neZEH
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Boutiqguehotel Stadthalle

» Offered facilities: lounge
« Room rate before/after refurbisment: 88/92 €

.E%J&Q{Jﬁgiie  Occupancy rate before/after refurbishment: 76/83 %
, WIEN \ e Staff number before/after refurbishment: 16/33

people
Investment: 1.000.000 + 4.200.000 €

Installed RES: groundwater heatpump, PV panels
(13 kWp), solar thermal panels (130 m?)

Installed HVAC systems: (passive building)
concrete core activation for heating and
cooling, active ventilation system, (old building)
district heating




Boutiquehotel Stadthalle analysis
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Syst(';m boundary of annual delivered energy on site

REHVA |

13

ENERGY NEEDS

HEATING
Existing building
Passive building

COOLING

(only passive house)
VENTILATION

(only passive house)

DHW

LIGHTING

APPLIANCES

11

* SOLAR THERMAL PANELS
130 m?

* PHOTOVOLTAIC PANELS
13kWpeak — 93 m?

ENERGY USE

BUILDING TECHNICAL SYSTEMS:

GROUNDWATER HEATPUMP

FANS

LIGHTING

(90% LED,10% low consumption)

APPLIANCES

GROUDWATER SOURCE HEAT PUMP
HEAT EXCHANGER

http://www.rehva.eu/fileadmin/REHVA_Journal/REHVA Journal_2014/RJ_03/P.61/61-
65 _Buso_RJ1403_WEB.pdf

I Heating
r— Electricity

District
Heating

I 125 kWh,; /m?
Grid

75 kWh,,/m?

PRIMARY ENERGY =
334 kWh/m?

\Ne/EH
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Split Hotel
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Interviews by

Offered facilities: lounge, restaurant, fitness
gym, laundry, outdoor swimming pool

Occupancy rate: Jan-Mar >25-50%, Apr-Jun 25-
50%, Jul-Sept <75%, Oct-Dec 50-75%
Staff number: 25 people

Investment: +2/4% with respect to a standard
new hotel

Installed RES: aerothermal heatpumps, solar
thermal panels (36 panels)

Installed HVAC systems: Variable Refrigerant
Volume system for heating cooling and
ventilation




Split Hotel analysis
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REHVA

System boundary of annual delivered energy on site

* SOLAR THERMAL PANELS
36 panels

|

|

|

|

|

|

I ENERGY NEEDS ENERGY USE

|

I BUILDING TECHNICAL SYSTEMS:

| HEATING

I VRV SYSTEM (8+1)

| Grid

| COOLING Electricity

1 l—

| 125

: VENTILATION ELECTRIC WATER HEATER KWh_./m?2

I LIGHTING

(43% LED, _

Eﬂ?ﬁ:ﬂﬁ"&..! 34% halogen, 23% fluorescent) PRIMARY ENERGY =

Ventilation and
Air-conditioning
Associations I

LIGHTING APPLIANCES

APPLIANCES

AERO-THERMAL HEAT PUMP HEAT
EXCHANGER

I Heating
I Cooling
I F|ectricity

287 kWh/m?

ne/

—H

NEARLY ZERO ENERGY HOTELS



\\\\§ TECHNICAL UNIVERSITY OF CRETE (TUC)
@A)}}I/ SCHOOL OF ENVIRONMENTAL ENGINEERING
g«. % RENEWABLE AND SUSTAINABLE ENERGY

(AR SYSTEMS LABORATORY

Hotel managers motivation

Advantages of being a ne/EH

* Reduced energy, O&M costs
* Provides a competitive advantage over competitors
* Access to new market segment - the sustainability market

* The hotel commitment is rewarded by guests, which are willing
to pay more for staying in the hotel

 Reduced independence from energy suppliers

Q neZEH
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lLessons learned

For hoteliers engaded in sustainability issues, reducing
energy consumption to the nZE is just part of a wider
management perspective (also waste recycling, water
savings, biological food, ecological cleaning products,
local products promotion, bike friendly policy, etc.)

Q neZEH
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Lessons learned

In the interviewed showcases, the intervention was not
facilitated by incentives or deductions. On the opposite,
too innovative solutions were not allowed by the local

administrations.

Nevertheless, the hoteliers decided to go for it, pushed
by green believes and forward-looking management
strategies, and proved the economical sustainability of
the intervention.

neZEH
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| essons learned

Reaching very low energy consumption allowed the hotel
to reach a leading position in new market sectors, ready

to pay more for sustainability, such as Corporate
Responability business companies and environmental

friendly tourism.

Q neZEH
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V. neZEH pilot hotels

NEARLY ZERO ENERGY HOTELS
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14 hotels to be energy and
sustainability front runners in Europe

Y@ :

neZEH encourages and proposes concrete solutions to EU hotel
owners willing to become a nearly Zero Energy Hotel.

14 Hotels in Europe to benefit of technical assistance on how to
become neZEH and enjoy more than 50% reduction of their energy
related operation costs using best solutions: energy efficiency
measures; renewable energy sources and behavioral changes of staff
and clients.

Commitment to the environment and sustainability is a key prerequisite
for hoteliers to achieve nearly zero status.

NeZEH

NEARLY ZERO ENERGY HOTELS



Pilot hotels —the neZEH offer
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Technical advice by experts
Energy audits, suggesting tailor-made solutions

Feasibility study and support for finding the right
funding tools

Staff training on energy efficiency and best
practices in the daily hotel operations, to ensure
the best use of suggested solutions and maximum
savings

Promotion of the front runners in a highly
competitive market and marketing tools for the
national and EU market

/»‘
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Application process open
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0. Public call

More than 2.000 hotels reached so far

<—— 1. Application form
75 applicants so far

2. Meetings/workshops

3. Energy pre-audits
<€ (35 pre-audits to be conducted)

<«——— 4. Energy audit- MOU Signing

(14 pilot cases, 2 front runners per country)
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ACT NOW - www.nezeh.eu

Apply now in your language
Popua ekdnAwong evdiapépovrog

* Required

QrezEH M

| NEARLY ZERO ENERGY HOTELS e

http://www.nezeh.eu/pilot cases/index.html

Eav B¢Aete To Levodoyeio oag va sival éva amd Ta mAoTIKG épya TTou Ba emAeyBolv oTo TAaigio TNG
Eupwrraikric mpwtofouhiag neZEH kai Ba Adpouv texvikry PorBeia woTe va avafabpioToly ot KTipia
oxedov Mndevikng Evepyeiakni¢ KatavadAwong. Tapakaiolpe oupTrAnp@oTe TNV TTRpaKkaTw @oppa. H
emAoyr Twv mAoTIKWY Eevodoyeiny Ba oAokAnpwbei Toug eTTOPEVOUG Priveg PETG QTTO guvepyaoia pe
Toug evdlagepopevoug fevodayoug.

O1 TAnpogopicg TTou divete eival aroAUTWG EPTOTEUTIKEG, DEV KovOTTOIOUVTal OE TPITOUG Kol Ba
¥xpnoipotroinGolv ammokAeIoTIKE oTo TTAaioo TG TpwTofouhiag neZEH. ZupmAnpwvovrag auth T
Qoppa Bev £ioTe PE KavEVA TPOTTO UTTOXPEWHEVOI V& CUPHETROXETE OTO £pyo e@dgov dev To emBupeiTe.
Mrropeite ava Taoa oTiypn va amoxwproete amd T diadikaoia epdoov aAAGEeTe yvapn yia T
CUHHPETOXN 0aG.

*Ta Media pE COTEPITKO VI UTTOXPEWTIKG

Zroixeia Emkoivwviag (ZeA. 1/6)

Qnest

NEARLY ZERO ENERGY HOTELS



http://www.nezeh.eu/pilot_cases/index.html
http://www.nezeh.eu/pilot_cases/index.html
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Becoming a neZEH will lead to
great benefits for your business

Energy savings and reduction of operational costs
* Unique positioning in a highly competitive market
* Improved image and service for guests

« Access to a new "sustainability" market segment,
both individuals and companies

* Increased living comfort as an added-value for
hotels’ guests

- Corporate Social Responsibility targets met;
environmental, social and economic sustainability.

& neZEH

NEARLY ZERO ENERGY HOTELS



Co-funded by the Intelligent Energy Europe
Programme of the European Union

Ne/EH

NEARLY ZERO ENERGY HOTELS

www.nezeh.eu

Thank you for your attention!

For more information contact the project coordinator:

";ﬁ TECHNICAL UNIVERSITY OF CRETE (TUC) Associate Professor Theocharis Tsoutsos
@‘R/})}/ SCHOOL OF ENVIRONMENTAL ENGINEERING )

%ﬁ'\* zsgfg:}iggﬁgzy'NABLE ENERGY theocharis.tsoutsos@enveng.tuc.gr
University Campus, 73100 Chania Stavroula Tournaki, Project Manager

v Y
i
S

y N1
- @
= ////7‘3\\ =




TECHNICAL UNIVERSITY OF CRETE (TUC)
SCHOOL OF ENVIRONMENTAL ENGINEERING | | e
% RENEWABLE AND SUSTAINABLE ENERGY ——

SYSTEMS LABORATORY ‘ NEARLY ZERO ENERGY HOTELS

www.nezeh.eu
Metwark of Eurcpean Regions for
TECHNICAL UNIVERSITY OF CRETE (TUC) ({Iﬁ\‘)\ a Sustainable and Competitive Tourism
SCHOOL OF ENVIRONMENTAL ENGINEERING
RENEWABLE AND SUSTAINABLE ENERGY \ \\W” @ NECSTouR
SYSTEMS LABORATORY UNWTO

s Sill
Federation of
Euregesn Hosting, Istituto Superiore sui
. Sistemi Territoriali
Associations per I'lnnovazione

OA3MEEO Cledidy "mEmWP

Co-funded by the Intelligent Energy Europe
Programme of the European Union




