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1 - Introduction: Climate change

Impact

\
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Fig. 2. Climate Impact and Vulnerability Assessment Scheme (CIVAS) methodology [34].

Temperature increase and water stress are critical for hotel
service quality and exploration costs.
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1 — Introduction: Hotels

* Hotels are buildings with high
energy and water consumption
(dwellings: 100 to 150 I/p/day,

3 to 4 kWh/p/day)

+ Hotels are vulnerable to
climate, for example:

* Heat waves: increase energy
consumption (cooling and food
refrigeration)/compromise
comfort

* Water stress: restriction on use
of water, increase water
consumption for irrigation of
lawns, swimming pools, etc
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1 - Introduction:
Previous Works/ Methodologies

Building energy
Climate scenarios modeling
simulation (BEMS)

Impact energy
demand

« Greece (Asimakopoulos et al., 2012) BEM, decrease in heating
demand by 50% and an increase of 248% in cooling demand.

« Portugal (SIAM I1,2006) estimates electricity consumption of 250
to 465 kWh/PAX, CCimpact of 30%.
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2 — Proposed simplified Methodology

Building energy and
Climate scenarios water demand
using building signature

Impact energy and
water demand

Weather Energy Water Guest,
data consumption consumption covers, etc

last 3 years last 3 years last 3 years last 3 years

Regression
methods
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2 — Proposed simplified Methodology
.‘

+ Use monthly data (limitation: phenomena with
dynamics faster than 1 month are neglected)

* Building signature can predict energy consumption
of complex buildings (business as usual) with few
parameters and low uncertainty

* Regression methods/buildings signature is recognized
and used as base line in energy efficiency contracts.
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2 — Proposed simplified Methodology
‘; ——

Gas(kWh)z(Qheat"'Qhot water)/rl boiler @

Hkitchen

Qheat (kWh) = Z [Z AU+ pVCp le _ 1/I(G'solar + Glnternal)
Qhot water (kWh) - prcp ( hotw o ) prcpw pool pool (Tpool o TW)

Y =By +BuX, +Bp Xy o + B X E - Electricity
G - Gas
( ) Ao "'b T"'C G W - Water

T — Temperature (outdoors)
G — Guest/night

P — Precipitation (rain)

All values: monthly mean

G(k )a+bT+cG

* % X X X X %

W(m3)= a,+b, T+c,G+d, P

R2 20.75, p-value < 5%
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2 — Proposed simplified Methodology
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2 — Proposed simplified Methodology

1214 18 18 20 22 24 100 200 300 400 500 0 S0 00 150 200 250
Il 1 1 1 1 1 1 L 1 L 1 L 1 1 1 1 L 1
CIEa ] R 5o 2 o5 ] L
B B o - o o e s .
2 o o g o s P 8 =
8
- o B « o B - a B i =)
- o o s
GKWHD CRpe B o o - LI o o © - o B s 8; © & =
° 8 B - “ 8
o o o o L
S, e s & o 8 o %o . PRI X o
F oo LY o o 6 o ™o 2 @ o ° ap 0 % L a g
% @ ° 3 %o ° ° 5 ° s o [ 8
Bag o o o % |go & o o
= g = 7 P
B o o B o - e b ae ° 0
T o™ ° oo o o009 @ o o = o o
i E ° - % -
& w0 o B 5% o - ° £ o & o o @
o " B o
b s @ Tmed oo ° 5o L &
24 o o e o o e o o e oo @ ® o ]
- BP0 o o o @ ® o, w? a a o @
2 ET LT e oo B s og  ° . s o °
o =0 g 00y o ==) ] o O
o o s o B o] [e B ° s B L
=3 o o =] o o o o 2
o L, efen® e ge o o oy # 3 o8 B B 0y o 5 o L B of 8
w0 " o o o . o ma = ac% o |60 _o @ ol | - o P o - - L
o o ° o o o PaXD ) 0" o ° o o o o ° o o
s@o oge CRCI- o o o o og 0 ] L g
o o o o a
R P . @ g r
o - @ B oo o - B a o
LI g0 [ e
o0 B 870 o N - &
=5 ) T 5 T 5 s g g
| o - = . o e - o 5o s o
k=] o o o o o o o o =]
o coo a0 o @ @ aoo o @ o o o o B
i o o - o 5 a R B 8
o o, © . A 0 o o 0% og o & o 8 o N o ¢ Pa o
4 50 50 3 CouverD - L 8
o0 % o - °Ca . @ S - S 8 -
od o o
- @ o L ® o5 ° o o @ °% g s, o o F @
o o o o @ oo o ﬂ:a o o ] ==] a oo oo g
i o B 2 H
2
5o e B = oo &) g B
o o o o a o o o o a L) [ o
B s s o s a L g
g
PR @ coa o o
- o o B o a g B Prec a o s, =
“ a - - a H 3
- & - a B - =
- s o B s o s B o
a o a q o =
s L] : = a8 sa 00 4 - B ° % B i N ® 8 o, @ g a . L
o o o o0 o o -] o
. 8 - H - B a o - - - B &
@ oo 5 @ o oo o @ es® o o " oo & o 8 o 5 | B 00”0 a0 o ool o
= = =
B o af [Fo o % o B 4 o 0g ]
o oo o oo 00,6 o o o o o ]
. o @ “ o 2 o g =] & o
a a a o
8a° s o3 B @ @ %q o o Oa 2
P o o o o oo GDaq o
i s - s - H
a o o o
i - a0 o a oo o 8 o o o 8
da [ o 0 o 0 a oo o
— o909 mhoo o o 0o o O oo o080 o o i) =] o o o o o o o o o o o
= = = = = Lo
B s o] B H 3
B o o o o o r 8
- o s a o a
«  a s o - - - a - a - =
o § o o q 8 GDarr 2
a a - B o a
e o - B s o a a oo L s
=] o o o o Q o
- s o s o A ki o P
T £ o ? nmnl P Icn OO0 ) T o =] o8 e m‘n ; T C;E' T ] o o ] ‘nn Inm ID U‘m : ° T ; o ° 9 an OO0 OT T T T T T - o
5000 5000 7000 3000 40 60 80 100 120 140 0 50 100 150 200 250 300 0 20 40 80 30

AECEF2015 8th Symposium , FEUP, Porto, Portugal, 5-6/11/2015



2 — Proposed simplified Methodology
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3- METEOROLOGICAL DATA
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3- METEOROLOGICAL DATA

Temperature Lisboa 1900-2000
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3 — Climate Ch
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4 — Case studies

Scenario RCP 8.5 Scenario RCP 4.5
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In 16 hotels, the relevant independent variable are temperature, occupancy and precipitation.

With scenarios RPC 4.5 and RCP 8.5 (2030-2100):

* anincrease in electricity demand of 10% to 28% was estimated, mainly for air condition and refrigeration
systems (28% Algarve, 14% Lisbon)).

# anincrease in water demand, probably for gardens and pools (50% Algarve, 9% Lisboa).

* adecrease in energy demand for heating is expected.

Algarve hotels are more vulnerable than Lisboa ones.

Previous studied for Algarve Hotels, done with simulation, over predicted the energy
consumptions (250 to 465 kWh/PAX vs 25 to 70 kWh/PAX ) and the impact of CCin air
conditioning.

These results show the importance of adaptation plans in the hospitality sector to decrease
cooling load demands, water use and also dependency from fossil fuels.

The study of climate variability at smaller time scale (one day and even an hour) is being
developed in the framework of AdaPT project.

AECEF2015 8th Symposium , FEUP, Porto, Portugal, 5-6/11/2015



Acknowledgments

‘\

Q WA } AGENCIA
eed PORTUGUESA

g I'a ntS DO AMBIENTE  fyndo portugués de Carbono

Partners:
@ il m.

AGENCIA PARA A ENERGIA inframoura

ALTIS FOUQ%ASONS HII@OH . NAU % PESTAN A TI\/OLI vilanj‘{ig‘alé

HOTELS  FTUURIEASIINDS O AMouRa S HOTELS & RESORTS D
e e om Pedro HOTELS & RESORTS

Hotels"®

LABORATORIO NACIONAL a H AdaPT A
@ DE ENGENHARIA CIVIL 5 Ma AdaPTagao s
d Alteracdes Climdticas

no setor do Turismo

T



http://adapt-act.lnec.pt/
http://adapt-act.lnec.pt/

