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IŜŀŘǉǳŀǊǘŜǊ
!ŎŎŜǎǎƻǾŜƭƻŎŜŀƭƭŀƘƻƳŜǇŀƎŜ ŘŜƭ 
ǎƻŦǘǿŀǊŜ Ŝ ŎŀōƛƴŀŘƛ ǇƛƭƻǘŀƎƎƛƻ
ŘŜƭƭŀƳƻŘŜƭƭŀȊƛƻƴŜ

{ǇŀŎŜǎ
5ƛǎŜƎƴŀƛƭǘǳƻǇǊƻƎŜǘǘƻŜ 
ƭΩŀƳōƛŜƴǘŜ

[ŜƻƴŀǊŘƻ нлмп
!ƴŀƭƛȊȊŀL ǘǳƻƛǊƛǎǳƭǘŀǘƛŜ 
ŎǊŜŀǳƴŀƳŀǇǇŀн5 Ŝ о5

BioMet
Sistemadi processoper i 
file di out put per calcolare
PMV/PPD, PET o UTCI

IƻƳŜǇŀƎŜ ŘŜƭ ǎƻŦǘǿŀǊŜ



/ƻƳŦƻǊǘΥ aƻŘŜƭƭŀȊƛƻƴŜ Ŝ ǇǊƻƎŜǘǘƻ ŀǊŎƘƛǘŜǘǘƻƴƛŎƻπ
ǳǊōŀƴƛǎǘƛŎƻ



Struttura del software



Boundaryconditions:Ano-slipconditionisusedforallsolid

surfaces.Theinflowprofileisobtainedfromtheone-

dimensionalreferencemodelandazero-gradientNeumann

conditionisusedattheoutflowandlateralboundaries.Atthe

topboundaryallverticalmotionsareassumedtobezero.Special

boundaryconditionsareusedforthepressureperturbationon

alloutflowboundariestokeepthemodelmassconserving.

TemperatureandHumidity

Thedistributionoftheairtemperatureandspecifichumidityq

isgivenbythecombinedadvectiondiffusionequationwith

internalsource/sinks

Atmospheric turbulence

Turbulenceis producedwhenthe air flow is shearedat building

walls or vegetationelements. Under windy conditions, the

magnitudeof localturbulenceproductionnormallysurpassesits

dissipation,sothat turbulenteddiesaretransportedby themean

air flow. Dependingon thestructureof theflow, this leadsto an

increased turbulence away from the original source of

disturbance. To simulatethis effect,a so-called1.5 orderturbulence

closuremodelis usedin ENVI -met. Basedontheworkof Mellorand

Yamada(1975) twoadditionalprognosticvariables,thelocalturbulence

(E)anditsdissipationrate(ä) areaddedtothemodel.

9ǉǳŀȊƛƻƴƛ



La modellazione della vegetazione

[ŀ ǾŜƎŜǘŀȊƛƻƴŜǾƛŜƴŜǘǊŀǘǘŀǘŀŎƻƳŜ ǳƴŀŎƻƭƻƴƴŀƳƻƴƻ ŘƛƳŜƴǎƛƻƴŀƭŜŎƻƴ ŀƭǘŜȊȊŀ
½ǇƴŜƭƭŀ[ŀ ǾŜƎŜǘŀȊƛƻƴŜ ŝǘǊŀǘǘŀǘŀ ŎƻƳŜ ǳƴŀ Ŏƻƭƻƴƴŀ ƳƻƴƻŘƛƳŜƴǎƛƻƴŀƭŜ Řƛ 
ŀƭǘŜȊȊŀ ȊǇƛƴ Ŏǳƛ ƛƭ ǇǊƻŦƛƭƻ ŘŜƭƭŀ ŘŜƴǎƛǘϑ ŘΩŀǊŜŀ ŘŜƭƭŜ ŦƻƎƭƛŜ ό[!5ύ ŝǳǎŀǘƻ ǇŜǊ 
ŘŜǎŎǊƛǾŜǊŜ ƭŀ ŘŜƴǎƛǘŀȮ Ŝ ƭŀ ŘƛǎǘǊƛōǳȊƛƻƴŜ ŘŜƭƭŜ ŦƻƎƭƛŜΦ 
[ƻ ǎǘŜǎǎƻ ŎƻƴŎŜǧƻ ŝǳǎŀǘƻΣ ŀƭƭΩƛƴǘŜǊƴƻ ŘŜƭ ǎǳƻƭƻΣ Ŧƛƴƻ ŀŘ ǳƴŀ ǇǊƻŦƻƴŘƛǘŁ  ςȊǊΣ ǇŜǊ 
ŘŜǎŎǊƛǾŜǊŜ ƭŀ ŘƛǎǘǊƛōǳȊƛƻƴŜ ŘŜƭƭŜ ǊŀŘƛŎƛΣ ŀǘǘǊŀǾŜǊǎƻ ƛƭ w!5 όwƻƻǘ!ǊŜŀ 5ŜƴǎƛǘȅύΦ 
vǳŜǎǘƻ ǎŎƘŜƳŀ ǳƴƛǾŜǊǎŀƭŜ ǇǳƼȮŜǎǎŜǊŜ ŀǇǇƭƛŎŀǘƻ ǎƛŀ ŀƭƭŜ ǇƛŀƴǘŜ ŀŘ ŀƭǘƻ ŦǳǎǘƻΣ ǎƛŀ ŀƛ 
ŎŜǎǇǳƎƭƛΣ ǎƛŀ ŀƭƭΩŜǊōŀΣ ǎŜƳǇƭƛŎŜƳŜƴǘŜ ŀǎǎƻŎƛŀƴŘƻ ŀŘ ƻƎƴƛ ǘƛǇƻ Řƛ Ǉƛŀƴǘŀ ƛ ǇǊƻǇǊƛƻ 
ǾŀƭƻǊƛ Řƛ ȊǇŜ ȊǊΦ 

5ƻƳƛƴƛƻ ŎƻƳǇǳǘŀȊƛƻƴŀƭŜ Ŝ ƭŀ ǎǘǊǳǘǘǳǊŀ ŘŜƭƭŀ ƎǊƛƎƭƛŀ
! ǎŜŎƻƴŘŀ ŘŜƭ ǇǊƻōƭŜƳŀΣ ƭŀ ŘƛƳŜƴǎƛƻƴŜ ǘƻǘŀƭŜ ŘŜƭ ƳƻŘŜƭƭƻ ǘǊƛŘƛƳŜƴǎƛƻƴŀƭŜ ·Σ ¸ Ŝ 
½Σ ƴƻƴŎƘŞ ƭŀ ǊƛǎƻƭǳȊƛƻƴŜ ŘŜƭƭŀ ƎǊƛƎƭƛŀ ǇǳƼ ŜǎǎŜǊŜ ǎŜƭŜȊƛƻƴŀǘŀ ŜƴǘǊƻ ǳƴ ŀƳǇƛƻ 
ƛƴǘŜǊǾŀƭƭƻΦ tŜǊ ƛƳǇƻǎǘŀȊƛƻƴŜ ǇǊŜŘŜŦƛƴƛǘŀΣ ƭŀ ǎǇŀȊƛŀǘǳǊŀ x, ye zŝ ŜǉǳƛŘƛǎǘŀƴǘŜ 
ƛƴ ƻƎƴƛ ŘƛǊŜȊƛƻƴŜ όǎƻƭƻ ƭŀ ŎŜƭƭŀ ǇƛǴ ōŀǎǎŀ ŀƭ Řƛ ǎƻǇǊŀ ŘŜƭ ǎǳƻƭƻ ŝ ƴƻǊƳŀƭƳŜƴǘŜ 
ǎǳŘŘƛǾƛǎŀ ƛƴ р ǎƻǘǘƻπŎŜƭƭǳƭŜ Ŏƻƴ ƛƭ ŦƻǊƳŀǘƻ ɲȊƎҐ лΦнɲȊ ǇŜǊ ŀǳƳŜƴǘŀǊŜ ƭŀ 
ǇǊŜŎƛǎƛƻƴŜ ƴŜƭ ǇǊƻŎŜǎǎƻ Řƛ ŎŀƭŎƻƭƻ ŘŜƭƭŀ ǎǳǇŜǊŦƛŎƛŜύΦ
Lƭ ƳƻŘŜƭƭƻ ǘǊƛŘƛƳŜƴǎƛƻƴŀƭŜ ŝ ŀƴƴƛŘŀǘƻ ƛƴ ǳƴ ƳƻŘŜƭƭƻ ǳƴƛŘƛƳŜƴǎƛƻƴŀƭŜ ŎƘŜ ǎƛ 
ŜǎǘŜƴŘŜ Ŧƛƴƻ ŀ нрлл Ƴ ŀƭǘŜȊȊŀΦ L ǾŀƭƻǊƛ Řƛ ǳƴ ƳƻŘŜƭƭƻ ǘǊƛŘƛƳŜƴǎƛƻƴŀƭŜ ǎƻƴƻ 
ǳǘƛƭƛȊȊŀǘƛ ŎƻƳŜ ǾŀƭƻǊƛ Řƛ ǊƛŦŜǊƛƳŜƴǘƻ ŎƻƳŜ ŀƴŎƘŜ ƛ ǇǊƻŦƛƭƛ Řƛ ŀŦŦƭǳǎǎƻ Ŝ ƭŜ ŎƻƴŘƛȊƛƻƴƛ 
ŀƭ ŎƻƴǘƻǊƴƻ ǇŜǊ ƛƭ ƳƻŘŜƭƭƻ ǘǊƛŘƛƳŜƴǎƛƻƴŀƭŜΦ



wƻǘŀȊƛƻƴŜ ŘŜƭ ƳƻŘŜƭƭƻ



DǊƛƎƭƛŀ ǾŜǊǘƛŎŀƭŜ

Nei modelli 3D completi la 
griglia verticale è fissata 
una volta creato il modello. 
[ΩǳƴƛŎƻ ƳƻŘƻ ǇŜǊ 
cambiarla è di convertire il 
modello verso il basso per 
un modello 2.5D (e 
perdere tutte le 
informazioni del 3D), 
modificare le impostazioni 
di rete e poi ri-convertirlo 
in 3D. In breve, quando si 
crea un modello 3D si 
dovrebbe pensare alla 
messa a punto della griglia 
verticale in dettaglio 
PRIMA di iniziare a 
modificare il modello.



[ŀ ƳƻŘŜƭƭŀȊƛƻƴŜ ŘŜƭŀǘǳǊōƻƭŜƴȊŀ

{ƛ ōŀǎŀ ǎǳ ŘǳŜ ǾŀǊƛŀōƛƭƛΥ ƭŀ ǘǳǊōƻƭŜƴȊŀ 
ƭƻŎŀƭŜ ό9ύ Ŝ ƛƭ ǎǳƻ ǘŀǎǎƻ Řƛ 
ŘƛǎǎƛǇŀȊƛƻƴŜ όύʁΦ 
[ΩŜƴŜǊƎƛŀ ŎƛƴŜǘƛŎŀ ƛƴ ǉǳŜǎǘƻ Ŏŀǎƻ 
ǊŀǇǇǊŜǎŜƴǘŀ ǳƴŀ ƳƛǎǳǊŀ ŘŜƭƭΩƛƴǘŜƴǎƛǘŁ 
ŘŜƭƭŜ ǘǳǊōƻƭŜƴȊŜ ŘŜƭƭΩŀǊƛŀΤ Ŝǎǎŀ Ǌƛǎǳƭǘŀ 
ŘƛǊŜǧŀƳŜƴǘŜ ƭŜƎŀǘŀ ŀƭ ǘǊŀǎǇƻǊǘƻ 
ƭƻŎŀƭŜ Řƛ ŎŀƭƻǊŜ Ŝ ǳƳƛŘƛǘŁΦ 

Lƭ ǎƛǎǘŜƳŀ ƛƳǇƭŜƳŜƴǘŀǘƻ ŝŘƛ ŘǳŜ 
ŜǉǳŀȊƛƻƴƛ Řƛ Ŏǳƛ ƭŀ ǇǊƛƳŀ ŘŜǎŎǊƛǾŜ ƭŀ 
ŘƛǎǘǊƛōǳȊƛƻƴŜ Řƛ ŜƴŜǊƎƛŀ ŎƛƴŜǘƛŎŀ 
ƴŜƭƭΩŀǊƛŀ ƛƴ ŦǳƴȊƛƻƴŜ ŘŜƭƭŀ ǇǊƻŘǳȊƛƻƴŜ 
ŘŜƛ Ƴƻǘƛ ŎƻƴǾŜǘǘƛǾƛ Ŝ ƭŀ ǎŜŎƻƴŘŀ 
ŜǎǇǊƛƳŜ ƭŀ ŘƛǎǎƛǇŀȊƛƻƴŜ ŘŜƭƭΩŜƴŜǊƎƛŀ 
ǎǘŜǎǎŀΦ 



¢ƘŜ wƻƭŜ ƻŦ bŜǎǘƛƴƎ DǊƛŘǎ
¢ƘŜ ƻƴƭȅ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ŜȄŀƳǇƭŜ ! ŀƴŘ . ƛǎ ǘƘŀǘ ƛƴ ό!ύ ǿŜ ƘŀǾŜ ǳǎŜŘ ƻƴƭȅ о ƴŜǎǘƛƴƎ 
ƎǊƛŘ ŎŜƭƭǎ ŀǊƻǳƴŘ ǘƘŜ ŎƻǊŜ ŘƻƳŀƛƴ ǿƘŜǊŜŀǎ ƛƴ ό.ύ р ƻŦ ǘƘŜƳ ŀǊŜ ǳǎŜŘΦ !ǎ ǘƘŜ ƎǊƛŘ ǎƛȊŜ ƻŦ 
ǘƘŜ ƴŜǎǘƛƴƎ ƎǊƛŘǎ ƛǎ ƛƴŎǊŜŀǎƛƴƎ ǿƛǘƘ ŜŀŎƘ ƎǊƛŘΣ ǘƘŜ ŀǊŜŀ ƛǎ ŜȄǘŜƴŘƛƴƎ ǾŜǊȅ Ŧŀǎǘ ǿƛǘƘ ŜŀŎƘ 
ŜȄǘǊŀ bŜǎǘƛƴƎ DǊƛŘΦ ¢ƘŜ wŜƳŜƳōŜǊΥ ¢ƘŜ DŜǎǘƛƴƎDǊƛŘǎ ŀǊŜ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ hǳǘǇǳǘ 
CƛƭŜǎ ōȅ ŘŜŦŀǳƭǘΣ ǎƻ ȅƻǳ ǿƛƭƭ ƴƻǘ ōŜ ŀōƭŜ ǘƻ ǎŜŜ ǘǊƻǳōƭŜǎ ǘƘŜǊŜΦ ¢ƻ ǎŜŜ ǘƘŜ ŎƻƳǇƭŜǘŜ 
ƳƻŘŜƭ ŀǊŜŀΣ ȅƻǳ Ƴǳǎǘ ƛƴŎƭǳŘŜ ǘƘŜ ƴŜǎǘƛƴƎ ƎǊƛŘǎ ƛƴ ǘƘŜ hǳǘǇǳǘ CƛƭŜǎ

[ŀ ƴŜǎǘƛƴƎƎǊƛŘ



CƻǊŜȄŀƳǇƭŜΣŀмллȄмллƳŀǊŜŀŎŀƴōŜƻǊƎŀƴƛǎŜŘƛƴмлл
ȄмллƎǊƛŘŎŜƭƭǎƻŦмȄмƳŜŀŎƘƻǊƛǘŎŀƴōŜƻǊƎŀƴƛǎŜŘƛƴ
нлȄнлƎǊƛŘŎŜƭƭǎǿƛǘƘрȄрƳŜŀŎƘΦCƻǊŜŀŎƘǎƛƳǳƭŀǘƛƻƴΣ
ŀŎƻƳǇǊƻƳƛǎŜƘŀǎǘƻōŜŦƻǳƴŘōŜǘǿŜŜƴǘƘŜŀŎŎǳǊŀŎȅ
ŀƴŘǊŜǎƻƭǳǘƛƻƴƻŦǘƘŜƳƻŘŜƭŀƴŘǘƘŜƴǳƳōŜǊƻŦ
ǘǊŜŀǘŀōƭŜƎǊƛŘŎŜƭƭǎΦ!ǎŀǊǳƭŜƻŦǘƘǳƳōΣǊŜŀŎƘƛƴƎнрлȄ
нрлȄолƎǊƛŘŎŜƭƭǎόƻǊŀƴȅƻǘƘŜǊŎƻƳōƛƴŀǘƛƻƴǎǳŎƘŀǎ
мнлȄулȄолΣΧύŎŀƴōŜŎƻƴǎƛŘŜǊŜŘŀǎŀƭŀǊƎŜƳƻŘŜƭ
ƴŜŜŘƛƴƎŀƎƻƻŘŀƳƻǳƴǘƻŦ/t¦ǘƛƳŜΦ

Layout di Envi- met

.ŀǎƛŎ[ŀȅƻǳǘƻŦ9b±LπƳŜǘ
¢ƘŜǎƪŜǘŎƘŀōƻǾŜŀƛƳǎǘƻƎƛǾŜȅƻǳŀƴ
ƛƳǇǊŜǎǎƛƻƴƻǾŜǊǘƘŜǾŜǊȅōŀǎƛŎǎǘǊǳŎǘǳǊŜƻŦŀ
ƳƛŎǊƻŎƭƛƳŀǘŜƳƻŘŜƭƭƛƪŜ9b±LπƳŜǘΦ
¢ƘŜƎŜƴŜǊŀƭŘŜǎƛƎƴƛǎƴƻǘƻƴƭȅǎǇŜŎƛŦƛŎǘƻ9b±Lπ
ƳŜǘōǳǘƛǎǳǎŜŘōȅŀƭƳƻǎǘŀƭƭо5ƴǳƳŜǊƛŎŀƭ
ƳƻŘŜƭǎΦ
¢ƘŜaŀƛƴaƻŘŜƭƛǎŘŜǎƛƎƴŜŘƛƴо5ǿƛǘƘн
ƘƻǊƛȊƻƴǘŀƭŘƛƳŜƴǎƛƻƴǎόȄŀƴŘȅύŀƴŘƻƴŜ
ǾŜǊǘƛŎŀƭŘƛƳŜƴǎƛƻƴόȊύΦLƴǎƛŘŜǘƘƛǎƳŀƛƴƳƻŘŜƭΣ
ǘƘŜǘȅǇƛŎŀƭŜƭŜƳŜƴǘǎǘƘŀǘǊŜǇǊŜǎŜƴǘǘƘŜŀǊŜŀ
ƻŦƛƴǘŜǊŜǎǘŀǊŜǇƭŀŎŜŘΥōǳƛƭŘƛƴƎǎΣǾŜƎŜǘŀǘƛƻƴΣ
ŘƛŦŦŜǊŜƴǘǘȅǇŜǎƻŦǎǳǊŦŀŎŜǎΦ¢ƻǳǎŜŀƴǳƳŜǊƛŎŀƭ
ƳƻŘŜƭΣǘƘŜŀǊŜŀƻŦƛƴǘŜǊŜǎǘƳǳǎǘōŜǊŜŘǳŎŜŘ
ƛƴǘƻƎǊƛŘŎŜƭƭǎΦ¢ƘŜǎƳŀƭƭŜǊƻƴŜǎƛƴƎƭŜƎǊƛŘŎŜƭƭ
ƛǎΣǘƘŜŦƛƴŜǊǘƘŜǊŜǎƻƭǳǘƛƻƴƻŦǘƘŜƳƻŘŜƭƛǎΦhƴ
ǘƘŜƻǘƘŜǊƘŀƴŘΣƳŀƪƛƴƎǘƘŜƎǊƛŘŎŜƭƭǎǎƳŀƭƭ
ƳŜŀƴǎǘƘŀǘƳƻǊŜŎŜƭƭǎŀǊŜƴŜŜŘŜŘǘƻŎƻǾŜǊŀ
ŎŜǊǘŀƛƴŀǊŜŀΦ



¢ƻǘŀƭ aƻŘŜƭ IŜƛƎƘǘ
²Ƙŀǘ ƛǎ ǘƘŜ aƛƴƛƳǳƳ aƻŘŜƭ IŜƛƎƘǘΚ
{ŜƭŜŎǘƛƴƎ ǘƘŜ ŎƻǊǊŜŎǘ ǎƛȊŜ ƻŦ ǘƘŜ ƳƻŘŜƭ ŘƻƳŀƛƴ ƛǎ ŀ ŎŜƴǘǊŀƭ ŀǎǇŜŎǘ ƛƴ ǎǳŎŎŜǎǎŦǳƭ 
ƴǳƳŜǊƛŎŀƭ ƳƻŘŜƭƭƛƴƎΦ
²ƘŜǊŜŀǎ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ŘƛƳŜƴǎƛƻƴ ƛǎ ƳƻǊŜ ƻǊ ƭŜǎǎ ƎƛǾŜƴ ōȅ ǘƘŜ ŘƛƳŜƴǎƛƻƴ ƻŦ ȅƻǳǊ 
ǎǳōƧŜŎǘ ƻŦ ƛƴǘŜǊŜǎǘΣ ǘƘŜ ǾŜǊǘƛŎŀƭ ƘŜƛƎƘǘ ƻŦ ǘƘŜ ƳƻŘŜƭ ƛǎ ƭŜǎǎ ƻōǾƛƻǳǎ ŀƴŘ Ŏŀƴ πƛŦ ƴƻǘ 
ǎŜƭŜŎǘŜŘ ǇǊƻǇŜǊƭȅ πŎŀǳǎŜ
ƳŀƧƻǊ ǇǊƻōƭŜƳǎΦ

¢ƘŜ ƘŜƛƎƘǘ ƻŦ ǘƘŜ о5 ƳƻŘŜƭ ƛǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǾŜǊǘƛŎŀƭ ƎǊƛŘ Ǉƻƛƴǘǎ ǳǎŜŘ ŀǎ 
ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ !ǊŜŀ LƴǇǳǘ CƛƭŜ ŀƴŘ ƎǊƛŘ ǎƛȊŜ Ǉƭǳǎ ǘƘŜ ƳŜǘƘƻŘ ƻŦ ƎǊƛŘ ŎǊŜŀǘƛƻƴ όǎŜŜ 
ŀƭǎƻ aƻŘŜƭ [ŀȅƻǳǘύΦ

! ǎƛƳǇƭŜ 9ȄŀƳǇƭŜΥ LŦ ȅƻǳ ƘŀǾŜ ŀ ол Ƴ ōǳƛƭŘƛƴƎ ƛƴ ȅƻǳǊ ƳƻŘŜƭ ŀƴŘ ȅƻǳ ŎƘƻƻǎŜ ǘƻ 
ƘŀǾŜ мл ƎǊƛŘǎ ǿƛǘƘ ŀ ƎǊƛŘ ǎƛȊŜ ƻŦ н Ƴ ŜŀŎƘΣ ǘƘŜ ǘƻǘŀƭ ƳƻŘŜƭ ƘŜƛƎƘǘ ǿƛƭƭ ōŜ нл ƳΣ ƻǊΣ ƛƴ 
ƻǘƘŜǊ ǿƻǊŘǎΣ ȅƻǳǊ ōǳƛƭŘƛƴƎ ǿƛƭƭ ƭƻƻƪ мл Ƴ ƻǳǘ ƻŦ ǘƘŜ ƳƻŘŜƭ ŘƻƳŀƛƴΦ ¢Ƙƛǎ ƛǎΣ ƻŦ 
ŎƻǳǊǎŜΣ ƴƻǘ ŀŎŎŜǇǘŀōƭŜΦ

[ΩŀƭǘŜȊȊŀ ŘŜƭ ƳƻŘŜƭƭƻ



CǊƻƳ ±ŜǊǎƛƻƴ п ƻƴΣ ƛǘ ƛǎ ǊŜŎƻƳŜƴŘŜŘǘƻ ǳǎŜ ŀǘ ƭŜŀǎǘ ǘƘŜ ά{ƛƳǇƭŜ CƻǊŎƛƴƎέ ƻǇǘƛƻƴ ŦƻǊ ǘŜƳǇŜǊŀǘǳǊŜ 
ŀƴŘ ƘǳƳƛŘƛǘȅΦ ¢Ƙƛǎ ƻǾŜǊŎƻƳŜǎ ŀƭƳƻǎǘ ŀƭƭ ǇǊƻōƭŜƳǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ƻōǎŜǊǾŜŘ ǿƛǘƘ ǘƘŜ ƭŀǘŜǊŀƭ 
ōƻǳƴŘŀǊƛŜǎ ƛƴ ǘƘŜ ŦƻǊƳŜǊ ǾŜǊǎƛƻƴǎΦ

.ƻǳƴŘŀǊȅƭŀȅŜǊ

[ŀǘŜǊŀƭ ōƻǳƴŘŀǊȅ ŎƻƴŘƛǘƛƻƴǎ ό[./ύ ŘŜŦƛƴŜ ǘƘŜ ǿŀȅΣ ǘƘŜ ƳƻŘŜƭ ōŜƘŀǾŜǎ ŀǘ ƛǘǎ ƭŀǘŜǊŀƭ ōƻǳƴŘŀǊƛŜǎΦ 
¢Ƙƛǎ ƛǎ ŀ ǾŜǊȅ ǎǇŜŎƛŦƛŎ ǎŜǘǘƛƴƎ ŀƴŘ ȅƻǳ ƴƻǊƳŀƭƭȅ Řƻ ƴƻǘ ƴŜŜŘ ǘƻ ŎƘŀƴƎŜ ǘƘŜǎŜ ǎŜǘǘƛƴƎǎΦ



The problem...
In complexModel Areas(and sometimeseven in configurationsyou consideras being
άǎƛƳǇƭŜέύyou might experiencenumericalinstabilitiesfrom time to time. Theseinstabilities
appearasάt!bL/5ǳƳǇǎέ
(if ENVI-met has detected that something went wrong) or simply as error messages or
ŎǊǳǎƘŜǎ ƻŦ ǘƘŜ ƳƻŘŜƭΦ ¢ƘŜ Ƴƻǎǘ ŦǊŜǉǳŜƴǘ ŜǊǊƻǊ ƳŜǎǎŀƎŜ ŀǊŜ ά5ƛǾƛǎƛƻƴ ōȅ ½ŜǊƻέ ƻǊ άCƭƻŀǘƛƴƎ 
tƻƛƴǘ 9ǊǊƻǊέΦ 
These messages do not contain any useful information except of the general message, that something went wrong. In 
fact, ά5ƛǾƛǎƛƻƴ ōȅ ½ŜǊƻέ ƛǎ Ƴƻǎǘ ƻŦ ǘƘŜ ǘƛƳŜǎ ƻƴƭȅ ǘƘŜ ŜƴŘ Ǉƻƛƴǘ ƻŦ ŀ ƭƻƴƎ ŎƘŀƛƴ ƻŦ ǇǊƻōƭŜƳǎ ǇǊƻŘǳŎƛƴƎ ǾŜǊȅ ƘƛƎƘ ƻǊ ǾŜǊȅ ƭƻǿ 
(and very wrong) numbers.

Why is it like that...
First of all, remember that you are working with a very complex numerical model. 
There is a conceptual difference between error messages you might get from, say, a text-
processing program, and those you get from ENVI-met. Error messages (and the numerical 
problems which cause these messages) are inseperablyconnected with the whole process 
of numerical modelling.
If it would be possible to construct any Model Area and get guaranteed results, numerical 
modelling would no longer be an advanced technology ;). In other words: When you decide 
to use non-liner models like ENVI-met, you must be prepared that things are not always 
running as you would like them to run. Sometimes models run on the edge of numerical 
stability and a complex configuration might cause that they fall over this edge and send you 
an error message.

LƴǎǘŀōƛƭƛǘŁ ςŜǊǊƻǊƛ ƴǳƳŜǊƛŎƛ



wǳƴƴƛƴƎ 9b±LπƳŜǘ
¢ƘŜ ǳǎŜǊ ŦǊƛŜƴŘƭȅ ƛƴǘŜǊŦŀŎŜ ƻŦ 9b±LπƳŜǘ ǎƻƳŜǘƛƳŜǎ ƳŀƪŜǎ ǇŜƻǇƭŜ ŦƻǊƎŜǘ ǘƘŀǘ ǘƘŜȅ 
ǿƻǊƪ ǿƛǘƘ ŀ ǎƻǇƘƛǎǘƛŎŀǘŜŘ ŎƭƛƳŀǘŜ ǎƛƳǳƭŀǘƛƻƴ ǎȅǎǘŜƳΦ bƻǊƳŀƭƭȅΣ ǘƘŜǎŜ ƪƛƴŘ ƻŦ 
ƴǳƳŜǊƛŎŀƭ ƳƻŘŜƭǎ Ŏŀƴ ƻƴƭȅ ōŜ Ǌǳƴ ƻƴ ŎƻƳǇƭŜȄ ŀƴŘ ŜȄǘǊŜƳŜƭȅ ŜȄǇŜƴǎƛǾŜ 
ǎǳǇŜǊŎƻƳǇǳǘŜǊǎΦ 

Lƴ ƳƻǊŜ ǘƘŀƴ нл ȅŜŀǊǎ ƻŦ 9b±LπƳŜǘ ŘŜǾŜƭƻǇŜƳŜƴǘΣ ǿŜ ƘŀǾŜ ƛƴǾŜƴǘŜŘ ǾŀǊƛƻǳǎ 
ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƻ ōǊƛƴƎ ǘƘŜ ǎŎƛŜƴǘƛŦƛŎ ǇƻǿŜǊ ƻŦ ǇƘȅǎƛŎŀƭ ŎƭƛƳŀǘŜ ǎƛƳǳƭŀǘƛƻƴ ƳƻŘŜƭǎ ǘƻ 
ȅƻǳǊ ŘŜǎƪǘƻǇΦ 9b±LπƳŜǘ ǳǎŜǎ ŀ ŎƻƳǇƭŜȄ ǎȅǎǘŜƳ ƻŦ ƻǇǘƛƳƛȊŜŘ ŀƭƎƻǊƛǘƘƳǎ ŀƴŘ ƛƴǘŜƭƭƛƎŜƴǘ 
ǘǊƻǳōƭŜǎƘƻƻǘƛƴƎ ŀƭƭƻǿƛƴƎ ȅƻǳ ǘƻ Ǌǳƴ ŘȅƴŀƳƛŎŀƭ о5 ƳƛŎǊƻŎƭƛƳŀǘŜ ǎƛƳǳƭŀǘƛƻƴǎ ƻƴ ŀƴ 
ŀǊōƛǘǊŀǊȅ ǎǘŀƴŘŀǊŘ t/ ōƻǳƎƘǘ ŀƴȅǿƘŜǊŜ ƻƴ ǘƘŜ ǿƻǊƭŘ ǊǳƴƴƛƴƎ a{ ²Lb5h²{Φ

IƻǿŜǾŜǊΣ ƛƴǎǘŀƭƭƛƴƎ ǘƘŜ ǎƻŦǘǿŀǊŜ ƻƴ ȅƻǳǊ t/ ƛǎ ǘƘŜ ǎƳŀƭƭŜǎǘ ǎǘŜǇ ƛƴ 
ǳǎƛƴƎ 9b±LπƳŜǘ ŦƻǊ ƳƛŎǊƻŎƭƛƳŀǘŜ ŀƴŀƭȅǎƛǎΧ

Running



sign of the ENVI-met database system in V4

5ŀǘŀōŀǎŜ

.ŜǎƛŘŜǎǘƘŜǘǿƻōŀǎƛŎŦƛƭŜǎƴŜŜŘŜŘŦƻǊŜŀŎƘ
ǎƛƳǳƭŀǘƛƻƴΣǘƘŜ!ǊŜŀLƴǇǳǘCƛƭŜΦLb·ŀƴŘǘƘŜ
{ƛƳǳƭŀǘƛƻƴŦƛƭŜΦ{La·Σ9b±LπƳŜǘƴŜŜŘǎǘƻƪƴƻǿŀ
ƭƻǘƻŦŀŘŘƛǘƛƻƴŀƭƛƴŦƻǊƳŀǘƛƻƴŀōƻǳǘŘƛŦŦŜǊŜƴǘ
ƛǘŜƳǎǳǎŜŘƛƴȅƻǳǊƳƻŘŜƭǎǳŎƘŀǎǎǳǊŦŀŎŜǎǘȅǇŜǎΣ
ǎƻƛƭǎΣǇƭŀƴǘǎƻǊŜƳƛǎǎƛƻƴǎƻǳǊŎŜǎƛƴǘƘŜƳƻŘŜƭΦ
¢ƘŜǎŜŘŀǘŀŀǊŜƴƻǘǎǘƻǊŜŘƛƴǘƘŜ!ǊŜŀLƴǇǳǘŦƛƭŜ
ǘƘŜƳǎŜƭŦόŜȄŎŜǇǘƛƻƴΥtŀŎƪŀƎŜǎύΣōǳǘƛƴŀ
ŘŀǘŀōŀǎŜǎȅǎǘŜƳΦ

Each database entry is defined by a unique key, 
which has to be a two-sign alphanumerical ID 
in ENVI-ƳŜǘ όŜΦƎΦ έŀлέύΦ !ƴȅ ǊŜŦŜǊŜƴŎŜ ǘƻ ŀ 
database entry, may it be in an Area Input file 
or some other table of the database is given by 
using this ID. 



Lƭ ƳƻŘŜƭƭƻ ƴǳƳŜǊƛŎƻ о5



Lƭ ƳƻŘŜƭƭƻ ƴǳƳŜǊƛŎƻ о5



Cosa si può modellarecon ENVI-MET ςVegetazionee 
Alberature



/ƻǎŀ ǎƛǇǳƼƳƻŘŜƭƭŀǊŜŎƻƴ 9b±Lπa9¢ ς9ŘƛŦƛŎƛƻŜ ƛƴǾƻƭǳŎǊƻ



/ƻǎŀ ǎƛǇǳƼƳƻŘŜƭƭŀǊŜŎƻƴ 9b±Lπa9¢ ς{ƛǘǳŀȊƛƻƴƛ
ǎǇŜŎƛŦƛŎƘŜ



Χ

aƻŘŜƭƭŀȊƛƻƴŜŘŜƭ /ƻƳŦƻǊǘ hǳǘŘƻƻǊ 
LƴǘŜǊǇǊŜǘŀǊŜƛǊƛǎǳƭǘŀǘƛΥ ǊŀǎǎŜƎƴŀǎŎƛŜƴǘƛŦƛŎ ƭƛǘŜǊŀǘǳǊŜ

Kristian Fabbri - 29 Settembre2017

±ŀƭǳǘŀȊƛƻƴŜ Ŝ ǇǊƻǇǊƛŜǘŁ ŘŜƛ ƳŀǘŜǊƛŀƭƛ Ŝ ƳƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ



±ŀƭǳǘŀȊƛƻƴŜ Ŝ ǇǊƻǇǊƛŜǘŁ ŘŜƛ ƳŀǘŜǊƛŀƭƛ Ŝ ƳƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ



Valutazione e proprietà dei materiali e morfologia urbana



±ŀƭǳǘŀȊƛƻƴŜ Ŝ ǇǊƻǇǊƛŜǘŁ ŘŜƛ ƳŀǘŜǊƛŀƭƛ Ŝ ƳƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ

ŀǎŦŀƭǘƻ

[ŀǘŜǊƛȊƛƻ Ǌƻǎǎƻ



±ŀƭǳǘŀȊƛƻƴŜ Ŝ ǇǊƻǇǊƛŜǘŁ ŘŜƛ ƳŀǘŜǊƛŀƭƛ Ŝ ƳƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ

Cemento

tǊŀǘƻ Ŏƻƴ ŀƭōŜǊƛ



±ŀƭǳǘŀȊƛƻƴŜ Ŝ ǇǊƻǇǊƛŜǘŁ ŘŜƛ ƳŀǘŜǊƛŀƭƛ Ŝ ƳƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ

Marmo nero

ǇǊŀǘƻ

aŀǊƳƻ ƴŜǊƻ

tǊŀǘƻ ŎƻƴŀƭōŜǊƛ



aƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ



Morfologia urbana



aƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ Ŝ ƳŀǘŜǊƛŀƭƛ



aƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ Ŝ ƳŀǘŜǊƛŀƭƛ



Morfologia urbana - Canyon



aƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ π/ŀƴȅƻƴ



aƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ π/ŀƴȅƻƴ



aƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ π/ŀƴȅƻƴ



aƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ π/ŀƴȅƻƴ



Morfologia urbana



aƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ





aƻǊŦƻƭƻƎƛŀ ǳǊōŀƴŀ /ŀƴȅƻƴ



OMM Outdoor MicroclimateMap



haa hǳǘŘƻƻǊ aƛŎǊƻŎƭƛƳŀǘŜaŀǇ



haa hǳǘŘƻƻǊ aƛŎǊƻŎƭƛƳŀǘŜaŀǇ


