Is climate datagiven

sufficient
consideration In

building design?



Typically .... [1es]

... users pick default weather data; no questions
asked

... they assume it is representative & appropriate
for the task

... they do not consider weather data file
variability nor sensitivity to climate change
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25 years ago ....

Summer °C = £ a2l ilizaus

San Francisco 28/18
London 28/20
Singapore 33/28

1kB
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15 years ago .... @

AIR HEAT
BALANCE

http://appsl.eere.energy.gov/buildings/energyplus/weatherdata simulation.cfm

ASHRAE heat balance method 100k B
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12 years ago ....

LOCATION, Cadiz,- ESP, SWEC,084520,36.50,-6.26,1.0,82.0
DESIGN CONDITIONS,0

TYPICAL/EXTREME PERIODS, 6, Summer - Week Nearest Max T For Period,Extreme, 7/22,7/2 - Week Nearest Average Temperature For Period,Typical,7/ 8,7/14,Winter -\
GROUND TEMPERATURES,3,.5,,,,13.42,12.95,13.79,15.11,18.55,21.21,23.00,23, 62,20.56,17.80,15.24,2,,,,15.17,14.32,14.50,15.20,17.50,19.59,21 15,21.96,20.79,18.89,16.87,,,,,16.62, 1
HOLIDAYS/DAYLIGHT SAVINGS,No,0,0,0

COMMENTS 1,Spanish Weather for Energy Calculations (SWEC) created by Prof Pé lbard Escuela Superior de Ingeneiros Sevilla for 52 Spanish provincial capitals.; Synthetically general

COMMENTS 2, -- Ground temps produced with a standard soil diffusivity of 2.32257606-02 (m**2/day}
DATA PERIODS, 1,1, Data, Sunday, 1/ 1,12/31

1989,1,1,1,60, 13.3,6.3,62,101253,0,0,307,0,0, 0,6.7,0,0,777.7,77777, 0.000,0.0,0.0
1989,1,1,2,60, 13.3,6.3,62,101253,0,0,30° 6.7,00,777.7, 0.000,0.0,0.0
1989,1,1,3,60, 13.3,6.3,62,101253,0,0,307,0,0, 0,6.7,0,0,777.7,77777, 0.000,0.0,0.0
1989,1,1,4,60, 13.3,6.3,62,101253,0,0,30° 6.7,00,777.7, 0.000,0.0,0.0
1989,1,1,5,60, 13.3,6.3,62,101253,0,0,307,0,0, 0,6.7,0,0,777.7,77777, 0.000,0.0,0.0
1989,1,1,6,60, 13.3,6.3,62,101253,0,0,30° 6.7,00,777.7, 10.000,0.0,0.0
1989,1,1,7,60, 13.3,6.3,62,101253,0,0,307,0,0, 0,6.7,0,0,777.7,77777, 0.000,0.0,0.0
1989,1,1,8,60, 13.3,6.3,62,101253,0,0,30° 6.7,00,777.7, 10.000,0.0,0.0
189,1,1,9,60, 79777,13.3,6.3,62,101253,0,0,307,0,0, 0,6.7,00,777.7, 10.000,0.0,0.0
195911 10 60 12262 £ 101752 1.0 207 0 0 1 A9990N GGAG0N 499N AA9A0 N & 70 1 7777 77777 1998648399 01 01 AN 0 2 0 60N 00NN

Legacy issues !

1600kB
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LOCATION,Cadiz,-,ESP,SWEC,084520,36.50,-6.26,1.0,82.0

DESIGN CONDITIONS,0
TYPICAL/EXTREME PERIODS,6,5ummer - Week Nearest Max Temperature For Period,Extreme,7/22,7/28,Summe
GROUND TEMPERATURES,3,.5,,,,13.42,12.95,13.79,15.11,18.55,21.21,23.00,23.55,22.62,20.56,17.80,15.24,2,,,,15.1

HOLIDAYS/DAYLIGHT SAVINGS,No,0,0,0

COMMENTS 1,Spanish Weather for Energy Calculations (SWEC) created by Prof Pérez-Lombard Escuela Superit
COMMENTS 2, -- Ground temps produced with a standard soil diffusivity of 2.3225760E-03 {m**2/day}
an

o Prodyct Codes pe tow;}

Prices:
B2L300 for &ach locatig,

DATA PERIODS, 1,1,Data,Sunday, 1/ 1,12/31
1989,1,1,1,60,%P*P*P=7sp=p*papspspepsgagspanapsr==nenarsy 13 3 6.3,62,101253,0,0,307,0,0,0,999900,9999
1989,1,1,2,60,  PFPH P PIPEDRPIPIR AP PRI PP PIYT ,13.3,6.3,62,101253,0,0,307,0,0,0,999900,999°
1989,1,1,3,60, *2=7=2=7=p=p=p==pap=peyapapaparan=p=r==r=3 13 3 6,3 62,101253,0,0,307,0,0,0,939900,93%  “¥MO3sET Fut O £1700 fop "
Vg, ure ClggE all 14 gjpe
...................... ,13.3,6.3,62,101253,0,0,307,0,0,0,999900,999 AN Future oy TRYDsy Hourly y, s
WMUSGLA Fut BSE TRYIDgy Ho eather Daty Set
ure CIBSE Uy Weau-, -
- TRYIDSY oy, Weath o Data 5y _
S Sr Data 5eq

1989,1,1,6,060, P Frpapapry sy gAY e? ,13.3,6.3,62,101253,0,0,307,0,0,0,999900,999900, 949300 e .
1989,1,1,7,60,FPF2FpFP=PF PR RPEPIQIPEPEPIPIPIDIIF? ‘?‘?,13.3,5.3,62,101253,0,0,307,0,0,0,‘]‘39900,999900,999900,99990,0,5.7,0,‘0,7777?,7 T3 e .

,13.3,6.3,62,101253,0,0,307,0,0,0,999900,999900,999900,99990,0,6.7,0,0,777.7,77777,0,999999999,0,0.0000,u,00,.. L
1989,1,1,9,60,¥2=7¥=7#3=p P22 a7=pe957 9229202932229 13 3 6.3,62,101253,0,0,307,0,0,0,999900,939900,999900,99990,0,6.7,0,0, 777.7,77777,0,999993999,0,0.0000,0,88,0.000,0.0,0.0

1989,1,1,8,60,F7*p prp prpiprpipap iy oAy pyapa vy
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http://appsl.eere.energy.gov/buildings/energyplus/weatherdata_sources.cfm
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Questions to ask @

Compare metrics

Look for typical / atypical data
Check what was it created for
Check how it was created

http://appsl.eere.energy.gov/buildings/energyplus/weatherdata_simulation.cfm
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Metrics... EI

| =i Numbers ...

= ") B Minima / maxima

mw oll - == Cumulative; solar
e Hours thresholds exceeded
N Peak months etc

N | == Derived ...
Climate type
= sk Diurnal range
- 1l =5 Degree days

WWW.iesve.Com unimos



Atypical ... Singapore wind @

Try to use
period based
real data !

http://meteonorm.com/products/mete
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http://meteonorm.com/products/meteonorm/quality/
http://meteonorm.com/products/meteonorm/quality/

What it was created for ...

‘ B April-September

15 <

Mean External Temperature ("C)

2
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4

Weather Year
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s}

TRY 5A HDD 3166 / CDD 844

TRY 05 4A HDD 2650 / CDD 1150
9697 4A HDD 2599 / CDD 1163
DSY 05 4A HDD / CDD 1332

20% spread for
HDD
37% spread for
CDD

Try to use period
based real data (TMY)
Use single years for
specific purposes only



Climate zone issues ... shift ... @

SFO

HDD,, CDD,,
TMY 4C 2057 1287

TMY24C 2025 1299 : :
IMY3 36 1773 1479 Pick representative
weather data
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How it was created ... interpolated
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Use morphed /
== interpolated data

Acknowledgement: Meteonorm Ve I'y Carefu I Iy

http://www.antherm.eu/meteonorm/EN/

O 'Adiake
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Climate change

Hadley centre models:

Used in ....
IPCC 2001 assessment
UKCPO2 projections

More recently ....
IPCC 2007 assessment
UKCPQO9
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//upload.wikimedia.org/wikipedia/commons/f/f8/Hadcm3-jja-djf-zonal-mean-t.png
//upload.wikimedia.org/wikipedia/commons/a/aa/Global_Warming_Predictions.png

HadCM3 A2 morphed data (circa 2001) @

London:
Current epw epw 2020 epw 2050 epw 2080

‘*'“\ 7N \
1/, M A7 \‘wn/ )
N AL ll
? / 2 S ? A ? =: %

}

n

90.1 S5A 4A 4A 4A
KG Cfb Cfb Cfb Cfb
HDD 3063 2819 2497 2075 -33%
CDD 926 1088 1365 1774  192%
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Effect on plant sizing

Peak ext design temperatures:
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UKCIP 09 50% [1es]

London: energy sims

Current TRYO5 TRY 2030 TRY 2050 TRY 2080

90.1 4A 4A 4A 4A
KG Cfb Cfb Cfb Cfb
HDD 2650 2418 2245 2022 )—24%
CDD 1150 1507 1678 1906  +66%
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UKCIP 09 50% [1es]

London: worst case year

Current DSY05 DSY 2030 DSY 2050 DSY 2080

KG Cfb Cfb Cfb Cfa
HDD 2535 2418 2188 1945 >-23%
CDD 1332 1507 1765 1990 +49%

WWW.I1ESVE.COIT UNITED KNGDOM | IRELAND | UNITED STATES OF AMERICA | CANADA | INDSA | AUSTRALIA



HDD

Heating degree days...
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CDD

Cooling degree days...

2600

2400

2200

2000

1800

1600

1400

1200

1000 T T T
2005 2030 2050 2080

WWW.ISVE.COITI uNITED KINGDOM | IRELAND | UNITED STATES OF AMERICA | CANADA | INDSA | AUSTRALIA

=—TRY-H

= DSY-H
PROTRY-50

== PRODSY-50



Effect on plant sizing @

Peak temperature ...

50
40
=—=TRY-H
30 = DSY-H
= PROTRY-50
= PRODSY-50
20
=—=TRY-H
=== DSY-H
10 = PROTRY-50
= PRODSY-50
0 T T T
2005 ag‘, 2080
-10
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Conclusions ... @

Earlier climate model over-estimated peaks but
peak change is still significant

Plant run hours changes HVAC economics &
carbon balance ... plant efficiency even more
critical than now

2030 data for design yes

2050/80 data for adaption strategy / risk only!

www.iesve.com



Questions?

richard.guincey@iesve.com

www.iesve.com
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