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Tools forEnergy EfficiendySummary

To equip the learnerwith the basicknowledge
and skills required to understand and know
how BIM and other digital tools can improve
the energyperformanceof buildings
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Tools for Energy EfficiengyObjectives

Listand outline how the useof digitaltools canimprovethe energyefficiencyof buildings
Outlinehow a BIMmodelcanbe usedto perform anenergyanalysis

Outlinehow to developa BuildingEnergyModel (BEM)

Demonstratehow to developa BuildingEnergyModel (BEM)usinga casestudy

Outlinehow usinga BEMaffectsthe designandoperationof nZEBouildings

o Ok Wb

Outlinethe processof deliveringa BEMto an energysimulationtool.
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Tools for Energy EfficiendyContent

Topic 1¢ EnergyEfficiencylools

Topic 2¢ Energy simulation tools
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1. Energ\efficiency Tools

Digitalisation in Construction:
Tools for Energy Efficiency
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SummaryNZEB

Co-funded by the
Erasmus+ Programme
of the European Union

EU POLICIES & LEGISLATION

In Europe 1997 - Kyoto Agreement
A The ConStI’UCtion Of qua“ty efﬁCient EU Directive toimprove energy efficiency and reduce GHG emissions
bUiIdingS IS important and is the 2002 - Energy Performance of Buildings Directive (EPBD)
responsibility Of a” involved Improve energy performance for new and existing buildings
~ . . . . 2010 - EPBD Recast
A NZEB pOI.ICIeS and Green d|reCt|Ve.S have set \ To achieve nearly zero energy buildings NZEB, mainly using
out anaction plan for the construction renewable energes by 2020
industry. 2012 - Energy Efficiency Directive (EED)
~ v < ~ - « - To yse energy, mare efficiently at all stages of the energy
A qQ / 2 y a u N\HZO uaA?2 y 2 ¥ S y S NH e STFT A i fw ifsfproguction to its final consumption

A
A
A

healthy,da dza G Ayl 0f S odzAf RAy3ace
Energy Performance of Buildings Directive

Energy Efficiency Directive

The European Green Deal

National Building Codes

2018 - EPBD Recast
Decarbonise building stock by 2050, smart
technologies and the mobilisation of investments

2020 - The European Green Deal
Circular Economy Action Plan, Renovation Wave
Inititiative and smart sector integration
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x, Co-funded by the

S u m m arwf N Z E B Erasmus+ Programme

of the European Union

Nearly Zero Energy Buildings means a building that has a very high energy
performance Annexl of the Directive,and in which & (i Ke@rlyzeroor very low
amount of energy required should be coveredto a very significant extent by
energy from renewable sources, including energy from renewable sources
producedon-siteory’ S| Nb & &

A A buildingwhich producesmore or lessthe sameamountof energyper yearas
it uses

A The building can generate this renewable energy on site or feed backto the
electricitygrid.
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Why go NZEB?

G 6 construct quality, healthy, energy efficient
odzA f RAy 3ac¢
Occupants;

A By improving energy savings, comfort levels, indoor
air quality (IAQ), healthy living, reduce fuel poverty

Building Ownerg;

A By improving building value, quality dwellings, lower
maintenance, improve image,

Contractorsg

A By streamlining work schedules, improve costs,
improve image, trained workforce, job creation

Also it is Law

Digitalisation in Construction:

Tools for Energy Efficiency Source: BIMzeED project

e, Co-funded by the
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*x* of the European Union

Energy savings
Comfort

IAQ

Increasing buildings’ energy performance is one of the most cost-effective ways
to reach the EU climate goals and to stimulate sustainable growth. It will lead to
important social and environmental benefits and give a boost to Europe’s economy.
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Keyprinciples of energy usage and waste

Building Envelope

Thebuildingenvelopeseparateghe outdoor environment
from the conditionsinsidethe building It consistsof walls,
doors,windows,floors androof.

The envelope controls the flow of heat energy, air
movement, moisture penetration, and solar heat, to
maintain the indoor conditions within a range that is
convenientto the occupants'comfort, health, safety and
purse!

To maintainrequired conditionsinsidethe building space,
the buildingsystemamust overcomethe energyloadsthat

are imposed by the climatic conditions outside the

buildingandalso,energyloadsthat are imposedby factors
insidethe buildingitself.

Digitalisation in Construction:

Tools for Energy Efficiency Source: BIMzeED project

Co-funded by the
Erasmus+ Programme
of the European Union

Lighting 6% Cooking 3%

Small Power
7%

Water Heating Space Heating
24% 60%

Source SEAI
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Keyprinciples of energy usage and waste Crni P

HeatLossesnd Gains

Thetransmissionof heat energythrough the solid elementsof the buildingenvelopeis

causedby the differencebetweenthe indoor and outdoor temperatures Thematerials

used in the building envelope have a significantimpact on the amount of energy

required to maintain a suitable environmentwithin the building space Buildingwalls

composedprimarily of glassand steelare a major sourceof heatlossin the winter and

heatgainsin the summer

Heatis transmittedthroughthe buildingenvelopein three ways

1. Conductionisthe heatflow througha solid materialfrom the warmerto the cooler
sideof the envelope throughwalls,roof/ceilingandfloor slabs

2. Convectionis the heat transfer causedby the motion of heatedair from a warmer
to acoolersurface thoroughopeningsand cracksaroundwindowsanddoors

3. Radiationis the transfer of heat by electromagneticwavesfrom a warmer to a
cooler surface Solarradiation dependson: its location, time of year, time of day,

theo dzA ¢ Br?eryfaﬂoﬁ a v" Convection
v" Radiation
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Keyprinciples of energy usage and waste

ThermalCoefficients

Heatlossesand gains A ThermalConductivityCoefficient < [W/(mK)] representsthe
Materials of different properties have propertiesof the materialto conductheat
different thermal conductivities of energy, A Thermal ResistanceCoefficient R = R k fm2xK/W] ; d=
and are comparedon the basisof ! m @I f dzS & thicknessof material representsthe propertiesof a building
and w Tt @I. {THeSthermal transmittance element to resist conductive transfer of heat per unit of
6 ! 1 @idéntifesthe ability of amaterialto exposedarea
conduct thermal energy The thermal A Heat TransferCoefficientU = 1/R [ W/m2K] representsthe
resistance coefficient 6 wn J i dz& 0 rate of transfer of heat through one square metre of a
correspondingrate of thermal resistanceof structure divided by the difference in temperature across
the material the structure.

A Materials with better insulation properties have higher w Tt

values

A Calculatiorof Rfor combinationof materials: Rtotal=1 w A

. U w,
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Energy Efficiency Tools

BIM can control quality and better designand
constructionof NZEBouildings

A ProjectManagemeniand Coordination
A Sequencingind Scheduling

A CostEstimation

A TimeManagement

BIM allows for better collaboration by all
Teams

A Rolesand Responsibilities
A Information Transfer

Source: BIMzeED project

[\V Digitalisation in Construction:
u Tools for Energy Efficiency

Co-funded by the
Erasmus+ Programme
of the European Union

PLAN DESIGN CONSTRUCT OPERATE
Existing Conditions Modeling
Cost Estimation
Phase Planning
Programming
Site Analysis
Design Reviews
dinatfion

Record :EE_
-Primory BIM Uses Shace e 5
secondary BIM Uses
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https://bimsync.com/

Co-funded by the

VISUALIZATIGNLATFORMS3ssue ManagementBIMTrack of the European Union

Autcdek Navivmorks Masage 2016 P2015-60 5-A44 mad

@eecooe

Browsers

MV ARCHICAD *22X* TEKLA

I NAviswoRKs |~ gﬂ | R rev

LY Vectorworks. ——  BMTRACK & DDS-CAD

=33 TEKLA
SOLIBRI Bilsight

@ N ~<—— Native link
d [T BIM

4———p BCF file-based

-y’
ACERIER) 80550, e (0
L — -
v (4 v

A??E‘?’?’?E‘E‘E‘?’?’??““???E‘?g

s LR R

= /8N
6 g il

Simplifies communication by Analytics give you the information .
Resolve the issues that matter most you need to make the right BIM Track provides total

in your everyday BIM software. decisions. accountability and transparency.
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Reviewthe BIM-Viewer

D toad - B e -

Thereare several free BIM Viewersl @l Af I 6t S A Y

We will look at Navisworks Manage - EEPEELE
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Trimble Connect for Windows Feature Overview


https://bimvision.eu/en/
https://www.dalux.com/daluxbimviewer/
https://teklastructures.support.tekla.com/2019/en/rel_2019_Tekla_BIMsight_and_Web_Viewer_replaced_by_Trimble_Connect_for_Desktop
https://solution.solibri.com/application/#!ProductsView
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Read more and download: https://bimvision.eu/
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Accessand Navigate Data

What is Navisworks?

Use Navisworks®project review software to improve BIM
(BuildinginformationModelling)coordination

1. Combine design and construction data into a single
model

2. ldentify and resolve clash and interference problems
before construction

3. Aggregatedata from multiple trades to better control
outcomes

Combine data from multiple sources to prevent problems.
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BIM System Requirements

Before downloading the applications check that the system requirements.
See the following sections for hardware and software requirements:

Single Installation Requirements

Microsoft Windows®10 (64bit) on the servicing option.

Intel®Pentiunf4 or AMD Athlom 3.0 GHz (or higher) with SSE2 technology

2 GB RAM (minimum)

15 GB free disk space for installation

Direct3D 9and OpenGtcapable graphics card witthadeModel 2 (minimum)

1,280 x 800 VGA display with traelor (1,920 x 1,080 monitor and d3t video display adapter
recommended)

Microsoft Mousecompliant pointing device

Microsoft®Internet Explore?8.0 or later
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Navisworks Download

Video lessons related tdavisWorksvere developed using the BIM toNlvisWorks
Manage

Students can download a free Navisworks Manage student account.

You can use the following link for download 2021.:
Navisworks Manage 2021 dim.sfx.exe

Install

Run the downloaded executable to unpack the Manage installer to a location of your choice and to
begin the installation process. Note that administration rights are needed to install this product.

Learn more

A Readme, Installation Guide, and other important documentation are accessible from within the
installer. Navisworks Manage includes a comprehensive help system.
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Navisworks Video lessons

ALL THE BIM RELATED EXCERCISES C

BE PERFORMED IN OTHER BIM TOO

or

A Revit
A Allplan

A 3DRhinocerouETETC

LOQa Fff Fo2dzi GKS LINAYOA LI ¢
unchanged regardless of the tosplsed.
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THEORY BEHIND THE TASK

1- User Interface (Selection Tree, Properties, Sets,
Find Items, Saved Viewpoints)
& Unis E)JJ ":3" .5

2- Units ofNavisworkd-ile Groose [G0]  sa, o ff o e, TR . it

>

> T>

3- Types oNavisworkd-iles
NWF:NavisworksFile SeslplplalseBRIEERE DT EEEE

SEE4 Show Planned vs Acteal Dates

>

W Sow Pannes i

NWD:NavisworksDocument o o o [:fJ
NWC: Naviswork€aché 2 Tup :

4- Gridlines

5- Navigation

> I>» I» I>» >

6- Viewpoints

pr

7- Comments
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OpenScreencast from Autodesk to record your screen and carry out the following steps

1. Open a Navisworks file

2. Qrganize your User Interface as you desire to show Selection Tree, Properties, Saved
Viewpoints.

3. Append all the files of the folder provided.
4. Show Gridlines.

5. Navigate through the Project and save relevant Viewpoints. Include Sections of the
Model.

6. Qrganize the views in Navisworks folders.
7. Show Properties of a particular Element.
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VISUALIZATIGNLATFORMSNavisworkdJserlnterface
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Options Editor
b sanera) A Linear Units |Feet and Inches Fractions N
Undo. ) Kilometers
- Locations Angular Units  meters
.- Local Caching ] Centimeters
- Environment Decimal Places: m?llimete;s
icrometers
i " Auto-Save Fractional Display Precision: |Miles
= Interface Miles, Yards, Feet, Inches Fractions
.~ Display Units Yards
- Selection Yards, Feet, Inches Fractions
i Feet
i easgre Feet and Inches
Snapping '
- Viewpoint Defaults Inches
+)- Links Irjd1es Fractions
#}- Quick Properties M!Is
.. Reference Views MicroInches
& Display
- Appendina and Meraing X
Export... Import... ‘E

Defaults

Cancel Help
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VISUALIZATIGNLATFORMSNavisworksNavigation

teering

S i O ¥ Dpzm @
3 0y T8 Realism | Lighting Mode [,E.] Enable mage
t IDconnexion * o e " ectioning N

Navigate ~ Render Style Sectioning  Export

Digitalisation in Construction:

Tools for Energy Efficiency

Third Person (Ctri+T) [}

| Press F1 for more help
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Walk Mode (Shift)
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Realism

Collision
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VISUALIZATIGNLATFORMSNavisworksComments

Comments can be associated with selection sets,
search sets, saved views, animations, clashes, and

tasks.
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Reviewthe BIM-Viewer

Whatis a BIM-Viewer?

An App/Tool that allows the easy sharing of drawings, IFC and BIM
models

Thisisto helpworkersto:-

U Visualisehe buildingby viewing,[locationof columns]
U Comparesheetsto seechangesn reaktime [reviewsandlog activity] T a T

i Confirmwhat information is needed,[floor finishes,size of window ks N SR YT
opening] : ;

U Reporta problem in the viewer, [marking and highlighting service |
Of F aKSa8 i :

U Checkthe deliveryof materialson site, [time of arrivaland quantity of
concrete],
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Accessand Navigate Data

Work within a cloudbased Common Data
Environment (CDE) for the purposes of
constructionsite andoffice activity.

A Connectto NavisworksManage
Understandhe benefitsof BIMand Navisworks

A Accessandfollow the BIM Navisworks
Manage and export/import suitable data and
information from Revit/AllPlan to Navisworks
model for the purposesof constructionsite and
office activity.

Ollscoil Teicneolaiochta na Sionainne; I}QH ETRUBHQH

/\ . . . . . Insert Organiser Logo Here H Tus )
A V Digitalisation in Construction: For illustrative purposes only = y of the Sh
- Lér Tire larthar Lair BI_U E p R I "]»

. i delete this shape from final Mid;am;l Midv;oot
\/ Tools for Energy Efficiency Source: BIMzeED project presentaton



Accesand Navigate Data

Navisworkson Site

In general, the constructionphase of the BIM
modelprovidesinformationusedfor:

coordinationamongsttrades,
clashdetection,

guantification

installationand maintenanceprocedures

o To Io o D>

>

Navisworkswill demonstratehow BIM can help
to achieveNZEBand quality works on site using
anumberof videolessonsandtutorials.

A \Y) Digitalisation in Construction:

u Tools for Energy Efficiency

Source: BIMzeED project
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Accessand Navigate Data

Navisworks on Site Cwoag e Tl *;ﬁllﬂ

Control schedules and costs using 4D and 5D
simulation

A Animate and interact with model objects for
simulation.

A Create schedules directly from project models.

A Import schedules and cost items from external
project management applications.

TimelLiner 4D simulation tool streamlines BIM coordination.
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Navisworks on Site

Capture material quantities from 2D or 3D
designs

X
ELOwe oy« | Busee- | |G- |

A Measure lines, areas, and counts from 2D
sheetsor 3D models

A Create synchronized project views that
combine Revit and AutoCADfiles, including
geometry,imagesanddata.

A Exporttake off datato Excefor analysis

bjet Wotaire|

Analyse the whole project during preconstruction
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Practice Navisworks

N Append

Practiceon Navisworks Manage using the o - f—
videos provided for reference. “m b
Desktop B seriNkLER zs,-w}z:: ;;-,s;
- [B) STRUCTURAL 25/04/2019 23:42

Part 1a Refresh house

Part 1b Navisworks and Revit
Part 2 Federated Modé€6.51min)
Part 3 Viewpoin{9.06min)

Part 4 Item Selection (4.26min)
Part 5 Clash Detection (16.18) Manage M
Part 6Timeliner(15.14) i
Part 7Quantifications (13.27)

=
LN 3|17
§ EiH | le
H

.

e

.

fifH¢

-

HEREREREE
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Navisworks Video Review

A Video Part 1a: Navisworks Refresher

A Explains the benefits of linking Revit
Model to Navisworks model

Videos

Digitalisation in Construction:

Tools for Energy Efficiency Source: BIMzeED project
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11200
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A Video Part 1b Navisworks and Revit R CUB O (FPCEEE BOSAND S & i @i

B
R Vertical
[Modify] Wall Door Window Component Column Roof Ceiling Fioor Curtain Curtain Mullion Railing Ramp Stair Model Model Model Room By Shaft o) Set
X x b = System  Grid ¥ Tet Line Group Separator  Room ™ [ Tag Ares ~  Face I Dormer [ Viewer

A Learn how Revit and Navisworks are e
connected s Y . .

~
&) Floor Plans

Level 0 @ 3D View -

Level 1 K

w 3D View: {30) v £8 Edit Type
& Ceiling Plans e e
3D Views

ensoe

& Elevations (12mm Circle)

#-F Legends Scale Valve 1:/100
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. 3 D) Sheets (all) ‘ Parts Visibility  Show Original
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0 Revit Links

Show Hidden .. By Discipline
Defaut Analys., None

Sun Path O
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CropView [
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Annotation Cr.. (]

Far Clip Active [

Far Clip Offset 3048000
Scope Box None
SectionBox [

Videos Duration 16.45m
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Accessaand Navigate DatalLessons

Part 1a:NavisworksRefresher

Learning OutcomeBenefit of linking Revi&lIPlan
Model to Navisworks Model

Navisworks will update automatically if linked to
REVITAlIIPlanModel.

Save changes

Refresh and open Navisworks model

Digitalisation in Construction:

Tools for Energy Efficiency Source: BIMzeED project
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Part 1b: Navisworks and Revit
Learning Outcomelearn how Revit and Navisworks are.
connected I
Activity

Import/Export data and information from RevitfiPlanmodel
to Navisworks
Differences in Navisworks, freedom, simulate and manage
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Append
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[ File Options 8 Properties Detective B saipter

Display

Project v Select & Search v Visibility Tools

External tools; export and adeins
Save NWC files in a safe location
Generate Plans and external tools
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Navisworks Video Review -

Part 2. Federated Model and Navigate
Learning Outcomelearn how to create a I

Federated Model o
Activity
Open Navisworks Manage.
A number of tools will be presented:
Appendc select a number of NWC files
Viewports¢ navigate around the building
Walk¢ in/fout motion and rotation of building
Gravityq walk through the building
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Navisworks Video Review i

Part 3: Viewpoint and Revit
Learning Outcomet.earn about the functions
W+tASGHGLRAYIQ YR WwSOASEHQ

A number of Tools will be presented: I

A Viewpointc snapshot of a view which can be Activity
marked up.

Reviewg comment on the mark up

Measureg use temporary measurements and
convert

Drawc highlight parts of the drawing

Text¢ annotate the view

Sectioning; create a section

Fit Selectiorg moving the cutting plane

Add tagg tag and comment on an element
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Part 4: Item Selection
Learning OutcomeHow to locate and
select elements. I
Activity

Learn how to select element properties
using:

A Properties tree

A Selection tree
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Navisworks Video Review

Clash Detection

A

Knowing what is possible with this software helps to
inform site workers of the potential of such tools in
avoiding problems on site. Engagementbetween site
workers and Navisworksexpertsis the key to usingthe
tool successfully

Clashdetection should mainly be completedduring the
designphase Howeverit canbe very usefulin checking
the set up of works or with renovation works as
information missedat designstagecan be sent directly
to the rest of team highlightingany issues, clashesor
comments

Ideally, clashdetectionsare run before a project starts
on site, otherwisemuchof the cost/time savingpotential
will havebeenmissed
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Part 5: Clash Detection
Learning Outcome How to use clash detection

Select Clash Detection and Add Test. N
Toleranceg review of tolerances Activity
Surface Clashes

Selfintersect clashes

New Group function

Resolved; active, reviewed, approved
Clash Report and snaps
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Costand TimeManagement

Timeliner

A BIM tools are not just for design or graphical Tt
purposes, but can assist with management s = B
sequencing A = el B e e e s et

Timelineris availableon Manageand Simulate o = o mem o

A Itisanidealtool for project managerr the main By D men o 1=

A’ It enablestime and costplanningmanagementy L
settingout timeframes,tasksand costsassociated S Ghms Thms e e 8 =
to thesetasks S e e

A It isidealfor site supervisordo checkfor anygaps :
or deviations from the planned schedulesor : L :

budgetsandhow manyworkersare neededto get
the job completedon time andin budget
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Part 6 NavisWorksTimeliner
Learning OutcomeHow to create a timeline simulation
Used for construction sequencing o
Activity

Classify types of worgConstruct, Demolishlemporary,
Appearance definition

Create a Set

Task sequencing
Simulate
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