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CLIMATE
Climate Profile

Map of the soil solar exposure
Ventilation Map (breeze and cold wind)

Best Solar orientation
Shade Maps (more appropriate at

mid morning -10 am, noon,
midafternnon -2 pm, late afternoon

-4 pm; in midsummer, midwinter, equinox)

Rain fall
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Climate Classification
Koppen’s climate classification
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Climate Classification
Koppen’s climate classification
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Climate Classification
Climate evolution

tune up your climate zone
consider climate condition of similar sites in terms of:

ealtitude,

locations (by the sea, hill, urban,...)
*type of soils

*terrain morphology,

*winds exposition,
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Climate Classification
ASHRAE Standard

CLIMATE ZONE

i\ | \\‘\ i‘l‘ ::-‘ : e 8¢ ¢ ; 3 Hawaii a e

»

Humid  6A S
CoLD
Dry 68 Climate Zo ative City Representative City
1A orida Chicago, lllinois
H I 2A - - - Boulder, Colorado
—— 2B Phoenix, Arizona I 6A Minneapolis, Minnesota
SEVERE COLD IR 7.5 3A Atlanta, Georgia 6B Helena, Montana
3B:CA Los Angeles, California Duluth, Minnesota
3B: Other Las Vegas, Nevada Fairbanks, Alaska
3C San Francisco, California
AT A ; : 4A Baltimore, Maryland
, Marylan
4B Albuquerque, New Mexico

ional Climate Z , definitions ;
International Climate Zones, de 4C Seattle, Washington
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Design Strategies from Rules of Thumb

nd Cooling Priorities in different Clima
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Design Strategies from Rules of Thumb
Example of Patterns for Urban Design

SUN, WIND & L

architectural design stra
third

L=

&% Solar
N@lghbarhaod

L w— c— - J
B4 Intesrated

B ceoling
Urban Pattern Neishborhood

eighborhd. ¢ Gradual

‘ 2
e e Sunshine Height Transit.

\ . >
% Topographic 2 Shared 0 WIGRRETE), Bldgs 4 Plants Vent

T Microclimate Shade pldys

Urban Pattern

20 East-Weset 18 Tall Building 21 Wind-

d 2% 2
A ivigs Building @roup currents breaks

A oo Puildings

Envelope

.

i Paswive
B e Pasaively 27 4
Az:rooclf::&: Cocled Building Golar Building

DESIGN STRATEGY MAP, Building Groups Scale

“ NAVIGATION: Design Strategy Maps



BIE\]G“L/IEgTSl% MAILAB G. RIDOLFI | COMPUTATIONAL DESIGN IN THE POST-ENVIRONMENTAL AGE
FIRENZE Multimedia ] ]
g Architecture ENVIRONMENTAL REPORT | Climate Based Design Strategies

Design Strategies from Rules of Thumb
mple of recommendations for glazing orient

@lazing CPrientatio
Polar-Facin Equator-Facing

»

* 9HGC unimportant * maximize SHEC for
winter gain; 0.40-0.00,

uee thermal storagse

(Y :
B X * reduce glare with lower
T W VT in direct 4ain buildings
§ < #low U = 015025 — }
9
o * external shade in summer * shade in summer
)
=

*« QHGC = 0.40-0.60 * OHGC = 0.40
@ higher if h

#* U < 0.40-0

ade In summer, if high
ing loads

MARK DeKAY and G.Z. BROWN

ize 9HGC for * 9
AAin; 0.40-0.60

< 0.55,
0.40 for cooling

D

# U = 0.%0-0.40

-
S ernal shade in summer = )
-~
s pHGC = 0.%0-0.50; * 9HGC = 0.%0-0.50;
% igher If heat required or < 0.40 for cooling
Q < 0.50-0.70 %§
=
cooling )
3 3 ?
e
s 2
§ GeAGoNG
(Y
g @ * GHEGC = 0.%0-0.40 )
s
a

8 2 @ * U < 0.40-0.70 }

* shade » seagons * external ghade all year - %

Deneralized Recommendations for Glazing + Window Gelection at Temperate Latitudes
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Interaction

Design Strategies from Computational Approach
Weather Datization

[ ol '
- HERy BUI

Mauna Loa Observatoryin Hawaii Since 1958 Charles
Keeling, followed by his son Ralph and later Elmer
Robinson, has been monitoring and collecting data
relating to atmospheric change and the continuous
monitoring of atmospheric carbon dioxide (CO2)
providing the the Keeling Curve
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Design Strategies from Computational Approach
Weather Datization

Weather data includes:

* Geographical coordinates

 Annual weather files (8760 hours of the year) used to
compute Energy Use Intensity (EUI)

* TMY (Typical metereological year) that is encapsulated in

the .epw files mantained by Energy Efficiency and
Renewable Energy (EERE)

* Peak condition files used to dimension mechanical

Tipping-bucke

: Precipitatio
Wind Shields

ghing Precipitation Gauge

|<— Lightning Rod
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Design Strategies from Computational Approach
Weather Datization

https://energyplus.net/weather

(a EnergyPlus  Downloads  Documentation  Support & Training  Licensing Log in

Weather Data

Weather data for more than 2100 locations are now available in EnergyPlus weather format — 1042 locations in the USA, 71 locations in Canada, and more than 1000 locations in 100
other countries throughout the world. The weather data are arranged by World Meteorological Organization region and C

View Weather Data Search Weather Data

Select a region below to view weather data.

Africa (WMO Region 1) | Keyword Search
Asia (WMO Region 2) ‘

South America (WMO Region 3)
North and Central America (WMO Region 4)

Southwest Pacific (WMO Region 5)
Europe (WMO Region 6)

Browse Weather Data

.ddy
.Stat
.epWwW
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DeS|gn Strategies from Computational Approach

ies based on statistical dry bulb temp

Temperature JAN FEB MAR APR

R I e e e e T EEEETETEETEETEERTEEwR _——————

Avg High Temperature

W W B W .-

1

Y JUN JUL A SEP OCT NOV DEC

7.3 Temperature Method.
Annual temperature profile, with
estimated heating and cooling
seasons highlighted.

Source: Ecotect outputs of annual

weather data from Central Park in
New York City.
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Interaction

Design Strategies from Computational Approach
Design strategies based on statistical weather data

Inverse relationship between Temperature and Humidity

4.5

A 24-hour period set of data from | ' | ‘
a weather file shows the | | -

interaction of the dry bulb .
. 90°F
temperature, the relative ‘
humidity, the direct solar, diffuse
solar, wind speed and cloud 70°F -
cover. Note the inverse L
relationship of temperature and 50°F B
humidity; direct and diffuse solar
irradiation; and the inconsistent 30°F - — ~A

relationship between cloud cover _— L o et P | AN
and direct solar. _)X/_ B 01 i . & M N \.\_.-_ i

Source: Autodesk Ecotect Suite 4am 8am Noon 4pm 8pm

output of EnergyPlus weather data. —— Temperature —— Direct Solar
‘ Wind Speed —— Cloud Cover

300 Btu/h/ft?

200 Btu/h/ft?

100 Btu/h/ft?
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Design Strategies from Computational Approach

Design strategies based on statistical weather data

« Ta[’C] = Twb['C] + RH[%] G_Gh [kWh/m2]
70'. 1'250
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"E’ 10-
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bulb temperature, relative
humidity and global radiation on
a horizontal surface in Dubai.

Global horizontal radiation sum
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Design Strategies from Computational Approach
Design strategies based on statistical weather data

« Ta[’C] = TWb['C] + RH[%) G_Gh [kWh/m2]
70 250
3
604y | P =
o //. T — (-. ! 200 E
—~— 2
é - so 4 ; 7 9 - . — - 5
s / : N PPy
2 ; \ 150 ©
43 9 Y/ N B
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humidity and global radiation on
a horizontal surface in Dubai.

comfortable period

period to be cooled
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Design strategies based on statistical weather data

« Ta[’C] = TwWb['C] +« RHI[%] G_Gh [kWh/m2]
70 250
3
60 - L S e 3 -
% & O e " e | 200 E
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£ 10-
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Monthly averages of air and wet 0- e x ‘ - ) v i =0
bulb temperature, relative Jaﬂ F‘b mr Ap' W Jl"‘ JU' MC 309' w NOV D'C
humidity and global radiation on
a horizontal surface in Dubai.
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period to be cooled
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| Hmlnrmmomﬁ‘;mE Design Strategies from Computational Approach

Decreases in bar width
indicates decrease in effect

Design strategies based on statistical weather data

« Ta[’C] =+ Twb['C] + RH[%] G_Gh [KkWh/m2]

Bacteria

[
—-—y

Nl
i

Respiratory
Infections

Viruses

Fungi

deh@imidification — dehumidification

Allergic Rhinitis
and Asthma

Chemical
Interactions

Ozone
Production

1. Insuficient data above 10 20 30 o 50 60 70 80 90
iz Per Cent Relative Humidity

l_

bulb Tempe
midity [%]
S
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Global horizontal radiation sum

2®e
o
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= 2
T .
2 + 50
2 9
<
0- T ' t T T T T -+ 0

Monthly averages of air and wet .
bulb temperature, relative Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
humidity and global radiation on
a horizontal surface in Dubai.

comfortable period period to be cooled
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Design Strategies from Computational Approach
Psycrometric Chart Digital Tool
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Design Strategies from Computational Approach
Psycrometric Chart Digital Tool

US Army heag stroke 3
danger line = ET"35 ~ e

Climate Consultant 6
UCLA University of California, Los Angeles

SOFTWARE DOWNLOAD

http://www.energy-design-tools.aud.ucla.edu/climate-consultant/request-climate-
consultant.php

VIDEO TUTORIAL
https://www.youtube.com/watch?v=0sWm8dfhP_U

« < - SHORT MANUAL

https://www.researchgate.net/publication/266571240 CLIMATE_CONSU

20 *¢ LTANT_30_A_TOOL_FOR_VISUALIZING_BUILDING_ENERGY_IMPLICATIO
NS_OF CLIMATES

30 40 50 60 70 80 90 100 110
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Design Strategies from Computational Approach

Climate Consultant Software
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Climate Consultant Software

LOCATION: MATSU
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STRATEGIE

* Ample vetrate esposte a Sud per massimizzare I'esposizione al sole invernale.

* Fornire vetrate a dopplo vetro a ovest, a nord @ a est per proteggere maggiormente dall
ro, mentre a sud utilizzare vetrd trasparenti per ottenere Il massimo guadagno solare,

* Progettare edificl piccoll @ compatti per imitare lo spreco di riscaldamento, Il raffreddaments
one.

¢ Un buon lsolamento & economicamente conveniente e aumentera Il comfort degll abitanti, mantenendo
la tornperatura Interna uniforme,

« || tetto splovente vantilato esternamente e con un soffitto ben isolate 6 una soluzione efficace poiché fa

N

e Utilizzare, In fase di costruzione , matertall con ottime caratteristiche isolanti termiche, ma che allo
stesso tempo garantiscano la traspirablita delle pareti per evitare | fenomeni di condensa.

scivolare la ploggla @ la neve e previena la formazione di ghlaccio, /\]

anizzare gli spazi In modo che il sole Invernale penetr e garantisca un comfort magglore nelle arce
aressate,

Tapparelie isolanti, tendaggi pesanti o tapparelie manovrabill contribuiscono a ridurre le perdite di calore
notturno.

¢ Lo serre solari sono sistemi di accumulo termico e devono essera progeattate con un ordentamanto favore-
vola per poter accumulare calore naturale

* Impostare una temperatura pli bassa di comfort durante la notte & iImportante per ridurre il consumo
dl energia di riscaldamento.

. lm;:lantl di riscaldamento o caldaie ad alta efficienza sono economicamente convenienti per | climi

* Por garantire la qualita dell'aria negli amblentl interni e risparmiare energia, I'edlficio necessita di un
sistema HRV o ERV con ventilatore.
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spira alla tipologia del motel americano, con la
izio lungo la strada e la zona delle camere, spesso
ta alla prima ma inserita nella parte retrostante che
spazio esterno.

‘edificio ha forma di L ha, nel braccio pil lungo con altezza di un solo
piano, la zona “HALL " e "EAT" lungo la strada mentre la zona "ROOM"
posta perpendicolarmente al primo blocco é alto due livelli @ delimita la
zona esterna sulla quale affacciano il bar e il ristorante, La zona “SOUND"
posta lungo la strada ma separata dal resto & inserita nella collina per
richiamare le tipiche strutture costruite dai minatori,
Il blocco delle camere funziona da schermo per | venti caldi estivi e
I' ! 2 alle pareti massive
ne quando & piu

: edificio che si articola su due livelli
ficio a corte. Sebbene presenti una corte,
3! assenhmmododamaremazona

Lipotesi pfogettua :

dell'edificio. Al piano terra troviamo dal lato della strada, la “HALL", e al
piano superiore la zona “ROOM”, tipologia che richiama il tipico motel
statunitense, Questa disposizione permette, attraverso una muratura
massiva nella zona camere, di accumulare calore durante il giorno, e farlo
rilasciare nel pericdo notturno, ovverc quando vi & la necessita di scaldare
lecamere Nell'altro blocco troviamo al piano terra la zona “SOUND",
cameconlaposs-hhtadiaptimemasewwe
chiostro in una piccola platea. La zona “SOUND",

, 'oinpaneneltmmo.rid\iammdolenumoseniniera
3 zona. Sopra ad essa, troviamo la zona “EAT™, collegata
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LINKS

Climate Analysis

Solar Position

The Solar Envelope

Reading Sun Path Diagrams [video]
Sun and Shadow Studies in BIM
Sun and Shadow Studies in BIM —Workflow [videO]

The difference between source and site energy

Revit Tutorials: Conceptual Massing

Revit Tutorials: Design Options

Revit Desigh Options 1 of 3 [video]

Energy Analysis Workflows in Revit

Revit Energy Analysis Webinar [video]
Building Performance Analysis in Revit 2016 R2 with Autodesk Insight 360

examples
Italian Nursery School: Conceptual Design Analysis

Sustaining Modernity: An Analysis of The Gropius House



https://sustainabilityworkshop.autodesk.com/buildings/climate-analysis
https://www.youtube.com/watch?v=nFdW913mgLI
http://www-bcf.usc.edu/~rknowles/sol_env/sol_env.html#anchor471853
https://sustainabilityworkshop.autodesk.com/buildings/sun-and-shadow-studies-bim
https://sustainabilityworkshop.autodesk.com/project-gallery/italian-nursery-school-conceptual-design-analysis
https://sustainabilityworkshop.autodesk.com/project-gallery/sustaining-modernity-analysis-gropius-house
https://sustainabilityworkshop.autodesk.com/buildings/solar-position
http://www.aecbytes.com/tipsandtricks/2015/issue76-revit.html
http://help.autodesk.com/view/BUILDING_PERFORMANCE_ANALYSIS/ENU/?guid=GUID-E85A114E-BA0D-4811-B1A5-4EE26462708A
https://www.youtube.com/watch?v=00Uo8gIc1YU
https://sustainabilityworkshop.autodesk.com/buildings/reading-sun-path-diagrams
https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/use-portfolio-manager/understand-metrics/difference
https://www.youtube.com/watch?v=cGelwjOAvPI
https://www.youtube.com/watch?v=b1zNYwjnVPA
https://www.youtube.com/watch?time_continue=317&v=_LrjmknwPyg

