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Ore 1450 2 Progettare nel futuro con il BIM - Gianluca Nicholas Lange - Industry Manager AEC - Autodesk talia

= =l Ore 15,10 3 Il Corso di Informatica e disegno automatico 2010 2011 - prof. arch. Angelo Giuseppe Amodeo
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q Paola Desideri - Sales Man. - AEC e Media & Entertainment Div. - Descor School

La ricerca multidisciplinare con CITERA
“percorsi paralleli: risparmio energetico, tecnologia, architettura, disegno automatico”

1 Presentazione ricerca - Ii-progetto della biblioteca: progettazione e risparmio energetico

0 2 Revit Architecture - tutor Riccardo Pagani

Ore 1_7;00 3 Revit Vasari Project e Green Building - La forma e la analisi energetica - tutor Giuseppe Semprini
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= :ﬁr}; 7,15 4 Revit Mep - Il dimensionamento degli impianti - tutor Matteo Simione

—— — Valle Giulia_Revit INF 01 GPE
~ Ore#7%,30 5 Revit Structure - Il calcolo della struttura - tutor Federico Maltese Soclc ghbepp esiles arckaety:

g amodeo@archiworid it




Assistenza alla progettazione

Autodesk® Revit® Architecture

25/05/2011 La ricerca multimediale con CITERA



1 Rev(it)sione : Progettazione Preliminare
Predimensionamento

3. Impostazione dei livelli 6. Esportazione in Project Vasari
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1 Rev(it)sione : Progettazione Preliminare
Autodesk ® Project Vasari

6000 '\ Misc Equipment
4000 B Light Fodures
- Occupants

= [l Window Solr

[l Window Conductive

A =
I . Infitration Btu mrfft
B Underground Surroundings

~ Bl T Surroundings B 350
[N Roots

1. Valutazione econom
2. Valutazione ener,
od =l fdzit T A2yS RSEfQAYLI G2
4. Indicazioni tecnologiche

5. Aspetto compositivo
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1 Rev(it)sione : Progettazione Preliminare

Diverse possibilita di scelta

La ricerca multimediale con CITERA
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2 Rev(it)sione : Progettazione Definitiva
Dalconcept al | architettonico

1. Forma concettuale 4. Progetto Definitivo

2. Inserimento di muri, tetti, pavimenti 3. Progetto Preliminare
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2 Rev(it)sione : Progettazione Definitiva
Progettazione parametrica
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2 Rev(it)sione : Progettazione Definitivo ?
Autodesk ® Revit® Structure a

La ricerca multimediale con CITERA
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2 Rev(it)sione : Progettazione Definitiva

Autodesk ® Revit® MEP

La ricerca multimediale con CITERA
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Bullders &
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2 Rev(it)sione : Progettazione Definitiva
Controllo delle interferenze

La ricerca multimediale con CITERA
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2 Rev(it)sione : Progettazione Definitiva
Workset e verifica continua

N

Local Server

6'

Central Server
Update
Save

Local Server

La ricerca multimediale con CITERA
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3 Rev(it)sione : Progettazione Esecutiva
Controllo e gestione del progetto complesso
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3 Rey(it)sione : Progettazione Esecutiva
Loop di revisione

Progetto Architettonico

~g

Progetto Impiantistico ( Progetto Strutturale

La ricerca multimediale con CITERA
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La progettazione preliminare sostenibile

Autodesk® Project Vasari
Green Building Studio

25/05/2011 La ricerca multimediale con CITERA 14



OBIETTIVI

PARAMETR
I

SOFTWARE

ANALISI

RISULTATI

25/05/2011

Parametri climatici:
MRadiazione solare
Asentilazione
Fombreggiatura

FASE PRELIMINARE

riduzione usi e consumi

energetici
Progetto l

l

Parametri tipologici: Parametri
destinazi one d 0tecnadogici:
Aipologia impianti
Aecniche costruttive
Anateriali
Anfissi

v
VASARI

v
GREEN BUILDING
. STUDIO
analisi

Aadiazione solare T
Aventilazione

Aombreggiamento
Ausi e consumi energetici

scelta soluzioni preliminari
sostenibili

Ampiantistiche
Aecnologiche

Kormali

La ricerca multimediale con CITERA 15



Vasari Project: la modellazione

Creazione di volumi concettuali

Avolumi

Asuperfici

Aforme preliminari

Aquantita superfici trasparenti (verticali e orizzontali)

1. Volume generico 2. Superfici di massima 3. Studio energetico

25/05/2011 La ricerca multimediale con CITERA 16



Vasari Project: le analisi

Analisi effettuabili
Astudio solare

Astudio ventilazione
Astudio ombreggiamento

1. Studio solare 2. Studio ventilazione 3. Studio ombreggiamento

Revere  Broad
Seund
helsea

Winthrop

Hull
4. Quincy Bay, FSTAT
7

A\ Quiney,
1lnec»g;g!e-j .. »04

Dish dila a'z‘d’%
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1. Analisi radiazione solare

1.1 Studio irraggiamento solare 21/06, estate

1.2 Studio irraggiamento solare 21/12, inverno

25/05/2011 La ricerca multimediale con CITERA




Ventilazione:

rosa dei venti e distribuzione nel tempg

+ Ecotect Wind Data Analysis
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z \ | Knots
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2. Analisi ventilazione

Velocita venti Frequenza venti

Wind Speed (Knots) Wind Frequency (hrs)
| =g 3204
Wi7-= - T [ " 256 - 260

14 -17 ! ’ 224 - 256

14 -224
a-1

-9
3-6
0-3

Radial scale is % of time.

iIModglladiohebr@wing ih telaziowe ai
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3. Studio ombreggiamento: rapporto luce -ombra negli spazi

del sole annuale:studio &

Ombreggiatura al g O4ny oOmbreggi atur a

Anal i si comfort ambientale degl:i spazi in relazion

naturale . . .
25/05/2011 La ricerca multimediale con CITERA 20




Vasari Project : i risultati

Volume generico

Analisijenergetica

Scelte formali e tecnologiche:

Aorientamento

Amorfologia copertura

Aquantita di superficie trasparente
Asistemi di ombreggiamento

o

¥

IIIIIIST

>

25/05/2011

Autodesk

Proj5

Centro Trivalente
Analyzed at 28/04/2011 16:27:57

Mass

Building Performance Factors
Location
Weather Station
Outdoor Temperature
Floor Area
Exterior Wall Area
Average Lighting Power:
People
Exterior Window Ratio

Energy Use Intensity
Electricity EUI

Life Cycle Energy Use/Cost
Life Cycle Electricity Use
ycle Fuel Use

TETTCOW efficiency
(Medium efficiency)
Roof Mounted PV System (High efficiency

Consumi e costi energetici

68835449,12,7546119689941
Max: 28°C/Min: -23°C
3.920 m*

Bilancio energetico

tonayr
200+
Energy Use

1404
1004

404 Energy
Generation
Patertial

21 kWh
105,285,016 MJ

ENE
(tonsfyr)
Electricity Consumption 144

Fuel Consumption

. Raoof P Potential (High Efficiency)
Single 15" Wind Turbine Potertial
Met CO2
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da Vasari Project @reen Building Studio
Vasari: Modellazione e analisi climatiche GBS: Database, calcolo delle analisi e studio delle

LTz el Green Bullding Studior

Dashboards My Profie

Extending BIM to Sustainable
Design
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My Projects > Proj4

Project Runs

Project Defaults

Project Details

Scheda del progetto

Project Members

Green Buildi

Name Biblioteca
C
ildi # Librar
Building Type y
Schedule Default
& i : ;
Project Type Actual Building Design Project
Demonstration Only
Country* Italy
*State/Province
= ) s
<City Tivoli
—
Address
Postal Code 00019
Currency* $ - English (United States)

Total Construction Budget

$10 - 25 million

Current Design Phase

Schematic Design

Estimated Construction or
Renovation Start Date

Q12012

Green Building Goal

LEED Certified or Equivalent

—
<Energy Climate Zon Zone 3B
it
Electric Utility ltaly
Electric Cost 0.24 $0.00/kWh
Fuel Utility Italy
Fuel Cost 1.15 $0.00/Therm
Detailed weather information is
<Weather Location GBS 06M12 02 164061 : 0.0 miles (0.0 km) - i [viewable from the run result
page.
Notes

Data Access

® Do not share any data associated with this project

Share only summary data (e.g., bldg. type, floor area, etc.)

Share all project data.

Contact
Preference

@ Only GBS may contact me regarding this project.

GBS partners may contact me regarding this project

Autodesk Green Building
Studio Web Service
Terms of Use (TOU)

giuseppe semprini is authorized to accept the terms of the TOU and share project data

with the GBS web service.

* Building Type and Zipcode cannot be changed if runs are present

Source of utitity-rates:[Energy-information Administration (August 2008).

Cancel Update

Delete Project

g Studio : calcolatore e databas

Parametri:

1. Contesto

1.1 radiazione solare

1.2 ventilazione

1.3 gradi giorno

2. Tipologia di edificio

2.1 destinazione db©o

2.2 consumo energetico medio per unita di

2.3 orario di funzionamento

ca multimediale con CITERA

Constructions

IJ- (al far

R20 over Roo

Deck - Cool Roof
U-value: 0.25
Exterior Walls
R13 Wood Frame Wall
U-value: 0.46
Interior Floors
R0 Wood Frame Floor
U-value: 1.16
Slabs On Grade
Uninsulated concrete slab
U-value: 0.16
Fixed Windows
North Facing Windows: Double
Clear U-SI 3.16, U-IP 0.56,

SHGC 0.69, VLT 0.78 (3 windows)
U-value: 3.16 W/(m2-K), SHGC: 0.69, Vit:

Non-North Facing Windows:
Double Clear U-SI 3.16, U-IP
0.56, SHGC 0.69, VLT 0.78 (¢

windows)
U-value: 3.16 W/(m2-K), SHGC: 0.69, Vit:
078

Hydronic Equipment

€

1,200 m?

1,200 m?

600 m?

144 m?

336 m?

Note: The information below should not be used for sizing purposes

Hot Watero
Pump Flow

4 LPerSec

Boiler Capacity 1,182,641 Kilowatt

Secondary Chilled Watero

rf|C| e Pump Flow
Primary Chilled Water©®
Pump Flow

Electric Chiller Capacity
Condenser Watero

Pump Flow

Cooling Tower Capacity
Approach: 2.8

Domestic Hot Watero

10 LPerSec

10 LPerSec
796,033 Kilowatt

11 LPerSec
914,541 Kilowatt

36,413 Joules

Average Demand
r Equipment
o gTEtion below should not be used for sizing purposes.

Fan Coil@
Supply Fan Flow
Annual Supply Fan Run Time

, acciaio, legft cwects

ing Capacity
Fan Coilo
Supply Fan Flow

solal, infi&Sieply Fan Run Time

Cooling Capacity

Heating Capacity

Fan Coil@®

Supply Fan Flow

Annual Supply Fan Run Time
Cooling Capacity

Heating Capacity

3,887 LPerSec
4,348 Hours

75 Kilowatt

116 Kilowatt

4,191 LPerSec
4,348 Hours

82 Kilowatt

125 Kilowatt

3,595 LPerSec
4,348 Hours

71 Kilowatt

107 Kilowatt



Back to Project Runs

Tl N 0l [Tg[o @S [oll ) "CalcBldtore e database dii Vasari

R iS u Itati - Project Runs Project Defaults Project Details Project Members o Notes
Run Name: Biblioteca
Energy and Carbon  US EPA Energy Water Photovoltaic LEED Weather 3D VRML Export and Download Design
Results Star Usage Analysis Daylight View Data Files Alternatives

1. Costi energetici

stima dei costi energetici, fossili ed elettrici

Consumi energetici :
stima dei consumi energetici, fossili ed elettrici

1. Ciclo di vita:

z A

S O02auA SyS

O2y adzyA NESGAO

2. Emissioni C02:

stima quantita emissioni di C0O2 relative al consumo ener

Consumi di acqua:

quantificazione utilizzo, recupero e riciclo acqua

4. Integrabilita con risorse rinnovabili:

stima delle energia ottenibile dal sole e dal vento

lluminazione:

O2yadzy2 SYSNHSGUAO2 LISNI fQ
rapporto tra illuminazione naturale e artificiale

25/05/2011 La ricerca m

General Information

Project Title: Biblioteca

Template Title: Proj4_default (Last updated on: 4/27/2011 4:36:00 AM)
Run Title: Biblioteca

Building Type: Library

Floor Area: 1,800 m*

Estimated Energy & Cost Summary
$79,907
$1,088,337

Annual Energy Cost
Lifecycle* Cost
Annual CO, Emissions
ElectricT ~ 138.5 metric tons
Onsite Fuel
Large SUV Equivalent
Anrual Energy

11.5 metric tons
15.0 Large SUV's

Electric 522,454 kWWh
Fuel 230,989 MJ
Annual Peak Electric Demand 93.1 kW
Lifecycle* Energy
Electric 9,673,626 kWh

Fuel 6,929,667 MJ

* 30 -year life and 6.1 % discount rate for costs. T Does not include electric transmission losses or
*hz reriawable and natural ventilation potential

Energy End-Use Charts

Click on chart for more o less defail
Annual Electric End Use

Lights 25.6%
HVAC 46.0%
Other 20.4%
Annual Fuel End Use
HVAC 27.3%

Other 72.7%

Building Summary
Q@ick)§tals

If values are red

r biue they appear to be higher or lower then typical ranges, respectively.

Location Information
Building: Tivoli, 00019

Electric Cost: $0.24 / kWh

Fuel Cost: $0.01 / MJ

Weather: GBS_06M12_02_164061

Demo: Energy and
Carbon Results
© Play (wmv file)

Carbon Neutral Potential’ (CO2 Emissions)

Base Run: 150.1 metric tons

Onsite Renewable -86.1 metric tons
Potential:

Natural Ventilation -62.3 metric tons
Potential:

Onsite Fuel

Offset/Biofuel Use: = SmeITGIOnS

Ne: CO;, Emicsions: -9.9 metric tons
Large SUV Equivalent: -1.0 Large SUV's

1. Carbon neutrality is defined here as eliminating or offsetting fossil based electricity and fuel use.
For example, if the electricity grid is 60% fossi fuel and 40% hydroelectric, reducing grid electricity
use by 60% and eliminating/offsetting on-site fuel use wil make the project carbon neutral. Use any
combination of efficiency, natural ventiation, renewable energy, carbon credits and biofuels to
reach this goal. Renewable potential is the sum of photovoltaic and wind potential shown below.

Electric Power Plant Sources?

70%

Nuclear: 0%

Hydroelectric: 9%

Renewable: 7%

Other: 14%

2. Data from CARMA (www.CARMA org) for country Raly

Fossil:

Water Usage and Cost®

Total: 3,949,293 L / yr $5,003 / yr
Indoor: 2,885,908 L/ yr $4,269 / yr
Outdoor: 1,063,385 L / yr $734 /yr

3. Based on AWWA Research Foundation 2000 Residential / Commercial and Institutional End Uses of
Water.

Photovoltaic Potential®

Annual Energy Savings: 138,890 kWh

Total Installed Panel Cost: ~ $1,277,338 / yr
Nominal Rated Power: 160 kW

Total Panel Area: 1,154 m?

Maximum Payback Period: 28 yrs @ $0.24 / kWh

4. Resuls bas zed

calculation does not inchude federal or state incentives, k

calation rate of 2% apphicd to clectric rate. Payback
information, or tax breaks

n all exterior surfaces

LEED Dayi'ght?
Area w/ Glazing Factor > 2%: 100.0% - Qualifies for LEED Credit

5. Glazing Factor is the ratio of exterior ilumination to interior ilumination and is calculated using floor
area, window geometry (area and height) and visible transmittance of the glass. The project qualifies if
glazing factor is > 2% in a minimum of 75% of all regularly occupied areas.

Wind Energy Potential®

Annual Electric Generation: 1,409 kWh



Grafici comparativi

Intensita di consumo energetico annuale per superficie Alternative

Aa parita di progetto
Retail Tongliao, China

%

Improved HVAC, glazing, lighting - 49 kBtu/ft?/year

o : : Atra progetti differenti

kBtu/ft?/year

w Base Run
<~ Alternate Run

Costo energetico annuo

Retail Tongliao, China L . \

Retail Quito, Ecuador - $ 38,347 f 4000 6000
Improved HVAC, glazing, lighting - $§35,867.00 e o
Heating Degree Days - base 65° F

0 20000 40000 60000 80000 100000 120000
energy cost-year

w Base Run
<7 Alternate Run

Consumo energetico annuo , somma dei consumi elettrici e fog

Retail Tongliao, China

0 1000000200000030000004000000500000060000007000000800000090000001 0000000
kBtu

w Base Run
<~ Alternate Run
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Conclusione:la scelta tra tecnologia e composizione

Le forme Le prestazioni

2
Green Building Studio
Energy Use Intensity (EUI)
Project Name 1
4

Project Name 2

v
Project Name 3

Run Name - xxxxx kBlu/ft'/year

Project Name 4

Project Name 5

—_— WV
Project Name 6 -
oW
.’ V;'.’ "_ ( -é.‘ N) {
kBtu/tt /year
V Alternate Run
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La progettazione impiantistica

Autodesk® Revit® MEP

25/05/2011 La ricerca multimediale con CITERA
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Revit MEP : cosa permette di fare

=3

Autodesk

Analisi energetica del | © e Hogéttazoomesistema impiantistico
A Carichi termici estivi A Meccanico
A Carichi termici invernali A Elettrico

A Idraulico

A Verificare integrazione impianto e struttura
25/05/2011 La ricerca multimediale con CITERA 28



Revit MEP e Architecture: stesso funzionamento

Revit Architecture Revit MEP
A Pareti A Tubazioni
A Solai A Condotti

A Coperture A Cauvi elettrici
A Porte A Caldaie

A Fifeéid2011 La ricerca multimedial& ®ocEHette i immissione

AS



Revit MEP: preparazione all 6anali s

Location Weather and Site

Location | weather | site |

Annulla ?
Localita di progetto Scelta soluzioni tecnologiche
A Collegamento con google earth A Copertura
A Identificazione della localita A Pareti interne ed esterne
A Estrapolazione dati climatici A Solai

25/05/2011 La ricerca multimediale cé‘n CZ'PIIEI?QIA 30



Report Type Standard ﬂ
Latitude 48.13%°
Longitude 11.58°
summer Dry Bulb 31°%C
Summer Wet Bulb 21°C
Winter Dry Bulb -12°C
' 3D View: {303 - rme_basic_sample_project Mean Daily Range -4

Building Type Office

Area (m?) 4503
Volume [m*) 15,258.16
Calculated Results

ins ( 182,297

Peak Cooling Maonth and Hour July 15:00
Peak Cooling Sensible Load
(W)

Peak Cooling Latent Load (W) 27,262
Maximum Cooling Capacity (W) 190,070

155,035

Peak Cooling &irflow [Lfs) 12,8825
ino [ 113,530
BT EE e e O 1 2 Peak Heating Airflow (L/s) £,739.4
Checksums
Cooling Load Density (W/m?) 40498
Calcolo per interno edificio e singolo vano Cooling Flow Density (L/(s-m?)) | 2.86
Cooling Flow [ Load [Lf{s-kW)) 7067
A Picco di raffreddamento Cooling Area / Load [m3 kW) 2470

Heating Load Density (W/m*) 25.21

Heating Flow F'Eﬂ5'|1_'||,l|:|__f|:5-n'|=:|:| 1.50
b, CTRL adds, SHIFT

A Picco di raffrescamento

A Dati geometrici

bummary - 1
Risultati analisi archiviati nel software ra ) 152
G ereis g . . Vol (m* 438.24
A ngﬁﬁ}ﬁeﬁ effettuare de”e ComparaZ|onl La. I’ICGI‘C [::DIJI]IIr:f ;:‘-‘Itiﬂrll'!t 23 E
Heating Setpoint 21°%C j
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M- schedule: Air Terminal Schedule - rme_ba

Air Terminal Schedule
Type i Flow System Type

800 = 800 Face 300 x 300 Cennection 180.0 Liz i Return Air
600 = 600 Face 300 x 300 Connection 180.0 Lis  Return Air
600 = 600 Face 300 x 300 Connection 180.0 Lis : Return Air
800 = 800 Face 300 x 300 Cennection 180.0 Liz i Return Air
500 x 600 Face 300 x 300 Connection 180.0 Uiz : Return Air
600 = 600 Face 300 x 300 Connection 180.0 Lis  Return Air
600 = 500 Face 300 = 300 Connection 180.0 Lis  Return Air
800 = 800 Face 300 x 300 Cennection 200.0 Lis ; Return Air
600 x 600 Face 300 x 300 Connection 200.0 Lis : Return Air
600 = 600 Face 300 x 300 Connection 235.0 Lis i Return Air
800 = 800 Face 300 x 300 Cennection 235.0 L'z ; Return Air
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Fs

ittt il LaiLalca

onicn

B800x500 - 250 Neck 110.0 Lis : Supphy Air
450 = 200 75.0 L= Supply Air
450 = 200 100.0 Lis ; Supply Air
100.0 Lis : Supphy Air
75.0 L= Supply Air
100.0 Lis ; Supply Air
100.0 Lis ; Supply Air
450 x 200 100.0 Lis : Supphy Air
450 x 200 50,0 s :Supply Air
450 x 200 125.0 Lis ; Supply Air
450 x 200 125.0 Uiz : Supphy Air
450 x 200 125.0 Lis : Supply Air
450 = 200 125.0 Lis ; Supply Air
450 x 200 125.0 Lis ; Supply Air
450 x 200 125.0 iz : Supplhy Air
450 x 200 125.0 Lis : Supply Air
450 x 200 75.0 LUis Supply Air
450 x 200 75.0 LUis Supply Air
450 x 200 75.0 L= Supply Air
450 x 200 150.0 Lis : Supply Air
450 x 200 150.0 Lis ; Supply Air
450 x 200 150.0 Lis : Supplhy Air
450 x 200 150.0 Lis : Supply Air
450 = 200 150.0 Lis ; Supply Air

A5 = 200 150 01 iz i Sunnhe Air

iy
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Messaggio grafico

Abaco dei singoli componenti
25/05/2011 La ricerca multimediale con CITERA ‘
Messaggio numerico




Revit MEP: verifica funzionalita del sistema

M- 3D View: {3D} - rme_basic_sample_project

: At least one connector on the highlighted element is currently assigned to the
\ Default Exhaust Air (erick). In general items shouldn't be assigned to the Default

Systems, but should be assigned as equipments or elements of a non-default
system. Click the Mare Info button below for additional information an System
Creation,

Click to select,
unselects.

Autodesk Revit MEP 2011

Warnings

At least one connector on the highlighted element is cumently assigned to the ... In
general tems shouldn't be assigned to the Default Systems, but should be assigned
as equipments or elements of a non-default system. Click the More Info button
below for additional information on System Creation.

Mechanical Supply Air 14: It is not possible to calculate the flow since all the
components in this system have the flow configuration set to Preset or System. At
least one component is required to have the flow configuration set to Calculated.

Mechanical Supply Air 3is not "Well Connected”.

¥

To highlight an element in the graphics window, selectitin this tree.

SN e " Most standard view commands work without exiting this dialog.
%\ Export... ‘ Close |

Bk B de o o

Segnalazione grafica individuazione problematica Errori individuati
Condotti collegati in modo errato A Numero

Richiesta energia non soddisfatta A Descrizione

La ricerca multimediale con CITERA




Revit MEP: impianti ed architettura

Integrazione
A Impianti
A Architettura

A Struttura

Autodesk’ Revit® M

| Ny o A _
e
- - :

S o5/05/2011
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La progettazione parametrica 0o BIM
applicata al corso di Laboratorio di Progettazione IV
tenuto dalla prof.ssa Donatella Scatena

La Sapienza Universita di Roma
Facolta di architettura

Autodesk® Revit® Architecture
Autodesk® Revit® MEP

Autodesk® Revit® Structure
Autodesk® Project Vasari®
Autodesk® Green Building Studio ©
Autodesk® Robot ®

08/06/2011 La ricerca multimediale con il Laboratorio di Progettazione 1V
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