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BIM basics
* Definition
 What is government “Level 2”7 BIM?
e Commonly used software tools

Using BIM models for MEP system design
* Spaces

* Pipe & duct sizing

 Adding “intelligence” to content

Linking BIM models to simulation software
* Links between Revit and IES/TAS
* File formats for transferring models

* Plug-ins or export/import?

Key challenges of adopting BIM
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What is BIM?

BIM is an acronym...

BIM: Building Information Modelling

BIM: Building Information Management
uilding Information Mdulmlitre

I :
BIM: Better Information Management

BIM: Building Information Model
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What is BIM?

Building information modeling (BIM) is a process
involving the generation and management of
digital representations of physical and functional
characteristics of a facility. The resulting building
information models become shared knowledge
resources to support decision-making about a
facility from earliest conceptual stages, through
design and construction, through its operational
life and eventual demolition.
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What is BIM!?
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What does a BIM model look like!?
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What does a BIM model look like!?
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Conceptual modelling
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Design model linked
to schedules & calcs

Space planning in 3D

Fabrication & off
site manufacture

Thermal modelllng/ Compliance &; VA
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What is BIM?
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What is BIM?
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So, what is Level 2 BIM?
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Building Information Modelling
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/ Pillars of BIM Wisdom

To comply with Level 2 BIM, you must adhere to all of these documents...

Pillar | Pillar 2 Pillar 3 Pillar 4 Pillar 5 Pillar 6 Pillar 7

PAS1192-2 PASI192-3 BSI192-4 CIC BIM Government Classification digital
(COBie) Protocol Soft (e.g. Toolkit

Landings Uniclass)
(GSL)




HOARE

LEA

Software

www.hoarelea.com



Commonly Used Software Tools
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Commonly Used Software Tools oy
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IES Thermal Analysis / Part L Compliance
TAS Energy Performance Certificates (EPC)
H'evaComp Wind Studies

Dialux | 8 Computational Fluid Dynamics
Fluent Solar Shading

Amtech Lighting Visualisation

Daylighting

Acoustic Modelling

Evacuation Modelling

Smoke Modelling

Vertical Transportation Modelling ...

MicroDrainage
CFX

Ekahau (Comms)
FEMM (Comms)
Odeon (Acoustics)
Immi (Acoustics)
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Using BIM Models for MEP Systems Design

Information from Information from MEP
architectural model model for design checks

SUPPLY AIR FLO : EXTRACT AIR FL Actual ventilation flows Actual ve
Supply | Retum : Exhaust Supply Supply | Heating
Humber Name Levkl Area Height WVolume ACH : Flow (Us) i ACH i Flow (Us) Zone Airflow | Airflow | Airflow Exhaust ACH | Number of People | ATTIOW PEr | Ajcflow | W p

Calculated

22.6-065-1 | &p Office(Nurses) | Level D 25 m? 2700 68.39 m* 76
22-8-004 : Bereavement roo Level 06 15 m* 2700 3823 m° a4
22-6-010-1 : Bulk store/Clinical Level 06 \ 83 m* 2700 225.03 m®
22-8-011  Clean utility blood Level 08 \16 me 2700 43.07 m? 72
22-8-007  Cleaner Level 05 \T m 2 19.67 m*
22.5-089-1  Clinical eguipment Level 06 gmi 2707 56.32 m® 63
1
15

76 AHUICUAT: 8L :86Ls :0Ls 45 45 0.00 Lifs-m) 253 1667 Lifs-m: 422 Lis 1666 W 65.76 Wim®
44 AHUICUAT! 43Us (43Ul (0Ls 38 ) 39 0.00 Lijs-m) 145 1228 L(s-m{ 178 s 405W 27.88 Win®
AHUICU AT 248005 (248145 (0L 4.0 / 4.0 0.00 Li(s-m) 8.33 2.85 Li(s-m*): 238 Lis. 522 W 6.26 Wim*
72 AHUICUAT: T1l= (71lls (0Ls E-.V 59 0.00 Liis-m*) 1.60 12.52 L(s-m | 200 Uis S14W 3215 Win?
33 AHUICUAT: OUs (31ls (0Us M 57 0.00 Lijs-m¥) 0.73 251 Li(s-m¥)i 18 Lis 51W 6.98 Wim*
63 AHUICUAT: 62Ls (62Ls 0Ls ﬁ.ﬂ 4.0 0.00 Lifs-m) 2.08 248 Li(s-m); 52 Lis 108 W 5.24 Wim®
i
I

389 [AHUICUAT: 375L4s (3750 i0Ls 30 3.0 0.00 Liis-m*) 1823 283 Li(s-m): 480 Lis. 3w 8.20 Wim*
67 AHUICUAT: 43Us (65Ls (0Ls 3.8 5.8 0.00 Lifs-m) 1.48 2,53 Li(s-m?); 37 Lis W 25.69 Wim*
15 AHUICUAT: OLs (15U :0Ls 0.0 58 0.00 Lifs-m¥) 0.69 51.02 Li(s-m: 175 Uiz S21W 151.83 Wim*
22-8-070 | Disposal Level 05 4 2787 11.31 n 0 18 AHUICUAT! OUs (18l (0Ls 0.0 57 0.00 Lijs-m) 0.41 3.25 U(s-m®)i 13 Uis 167 W 41.16 Win®
22-5-069 | Disposal Level 06 4m 2787 11.31 m? 0 19 AHUICUAT: OLs (18l i0Ls 0.0 57 0.00 Lifs-m) 041 243 Li(s-m®): 10 Lis 20W 4.90 Wim*
22-8-013 | Gowning lobby Level 05 10 m# 271 26.37 m* 308 AHUICU A1 300U (0 LB 0Lls 41.0 0.0 0.00 Liis-m*) 0.97 253 Li(s-m?): 25 Lis arw 8.94 Winm?
22-5-016 | Gowning lobby Level 05 10 m# 27 2638 m* 308 AHUICU AT 300U i0Us 0Lls 409 0.0 0.00 Lijs-m) 0.97 252 Li(s-m)i 24 Lis 65W 6,64 Wim*
22-6-019 { Gowning lobby Level 06 am 2709 2501 m® 282 AHUICU A1: 300U (0L 0Lls 432 0.0 0.00 Lifs-m) 2.54 Li(s-m®); 23 Lis 95 W 10.36 Wim*
22-8-033 | Interview Level 05 10 m# 2700 26.86 m* 45 AHUICUAT! 44L/z (44Ls (0Ls 59 59 0.00 Lijs-m) 2.58 Li(s-m®)i 26 Lis 4 W .45 Winr
22-6-085 ! IPS/UPS Level 06 3m 3477 8.70 m* 0 0 AHUICUAT: OLs :0Us 0Lls . ) o is-) 244 Li(s-m?): 6 Us 6W 2.37 Wim*

22-2-1820 : Corridor Level 06 m 2429 44255 i 389
22-5-022 | Dirty utility Level 06 > M 273 40.47 m* 45
22-8-080 :Dis WC Level 05 3m* 2700 927 me 0

mimimiaical @il dibs

22-5-014 : Isolation zingle be Level 06 28 m* 3095 87.94 mt AHUICUAT: OLs :0Ls 0Lls OCC u Pa_n Cy / J(g-mr) 251 Li(s-m#): 71 Lis 199 W 7.02 Wim®
22-5-017 | lsolation single be Level 05 28 m* 3095 88.13 n? AHUICUAT! OLs i0Ls 0Lls Ne-m*) 2.85 257 Li(s-m®)i 73 Lis 272W 9.55 Win®
22-5-020 | Isolation single be Level 06 29 m* 3095 &8.45 m* AHUICUAT: OLs i0Ls 0Lls |nte rn al ga' ns )’(Sm\ 2.86 260 Li(s-m®): 74 Lis J20W 11159 Wim®
P =2, I
&

ARUTEU AT 145 Us (280 Us 0 Us ! e (s ) 3 701 SEI (s ) 177 Us I8 10,48 Wilm?
AHUTCUAT TUs 14ls 0Us 0.0 42 U000 Lisme) 044 279 Lifsnr); 12 Us 88 i 947 Wi
AHUTEU AT 120 Us 120 Us ED 80 T000Lie ) 258 S7ELifemd) iale EIRW 18 68 Wil
ARUTCU AT 4 Us 45 Lis 54 54000 Ls ) 11 243Lisr)ios s A EBW 5 28 Wine
AHUTEUAT 0Us 0 Us 0.0 0000 Uis 02 233 Lijsnr) 5 Us W .00 Wi
AHUTEU AT 113 Us 113 Us 53 53000 s ) 28 78S Lifs me): 108 Us | 1530 20 81 Wi
AHUTEU AT 113 Us | 113 Us 53 53000 Lis ) 238 765 Lijs-me) 195 Us | 533W 20,83 Wine
AHUTEUAT 113 0s 113 Us 53 5377000 Lis ) 2354 638 Liisnr): 162 s 38w 17 25 Wil
AHUTEU AT B2 Us 182 Us 54 54000 Uis ) 38 397 L) 118 488 1373 Wil
ARUTEUAT 117 Us 117 Us 53 53000 s 23 272 Usnr) 81 Us[ 272w §.18 Winr
AHUTEU AT 11308 113 Us 53 537000 s ) 254 B4 Liis ) ieaLp B3 1801 Wil
2260751 Eingle cub 78.28 m AHUTEU AT 113 Us | 113 Us 53 53000 Lis ) 2354 640 Li(s ) 163 4B2W 18.96 Viim®
sanr smeanrules of thumb / 78.45 AHUTEUAT 113 0s 113 Us 53 537000 s 255 e I =L 20.78 Wine
S3EDIE | Biuice E3m ARUTEUAT U 1O Us 0.0 00037 Uis ) 028 582 sy 7 U 78 2873 Wine
558018 Bilice des|gn margins gdEmE ERUTED AT TS s 0.0 0 e L ) 034 275 Tijs ) § U] 70 5088 Wi
36031 Siuice e 946 m AHUTEUAT 0l DL 0.0 00 g4 s ) 038 252 ity § Uk 32 9 36 Wi
22331818 | Space Levelte:  Ome [T AHUTEUAT DU T0Us 0.0 0000 Uis ) . 0.00 Win?
2331835 | Space Levsite: O 158 mE AHUTEUAT OUs 0Us 0.0 00000 Uis ) Thermal mOde”mg 14,15 Wi
2331830 | Space Levelte: Ome (L AHUTEUAT O Us 0.0 00000 s ) | 0.00 Wine
22331342 | Space Levelte:  1me 458 mE AHUTEU AT O US 0.0 00 000 Uis ) results 0.00 Win?
2331876 | Space Leveite: O 188 mE AHUTEUAT 0 Us 0.0 00000 s 0.05 233 s W .00 Winr
23334802 | Space Level(e:  2inf 4334 m £ 2 UARUICUAT | B2 Us z : 0.00 Li(s mé) 208 388 Lifs ) 437 20.70 Wine
2231908 | Space Leveite!  onF 138 mE AHUTEUAT T Us ) . 0.0 Li(s ) 0.03 233 Lifs-me) D .00 Wi
DIEDET [ Ctaffrest(20pers | Level(e:  42nF 1298 m ARUTEU AT 200 Us ! i 0.00 Li(g ) 418 €08 Lifs e ETEW 4484 il
2260021  Visior siting room ; Level 08| 58 15106 ARUTEU AT 170 Us ! i 0.0 Li(s ) 551 484 1/(s ) TETW 1331 Wilme
2334823 WL Levsite! dinF 2338 AHUTEUAT 0 Us ) : 0.0 Li(s-m#) 08 280 Lifs-e) 237 20.88 Winr
5340-44 ¢ WC Levelle: 3 TEdme ERUTEU AT 0 Us ) : 0.00 Li{s ) 028 320 Ufs me) 30 43 87 Wi
231045 WC Level0e| 3 e AHUTEU AT T US ) : 0.00 Uifs ) 128 352 Lijs ) 180W 5701 Wilm®

22-8-075 : Lift lobby Level 05 70 m* 2704 189.64 m?
22-6-029 :Linen Level 06 4m* 2717 11.
22-6-001 ' Paniry Level 08 27 me 2700 MS m
22-5-003-1 | Receplion office-1 Level 06 11 me 2700 30.00 m?
22-4-73 iRiserE3 Level 06 2m 3960 8.14m*
228-024 | Single cubicle Level 08 25 m? 30}( 76.38 m*
22-8-026 | Single cubicle Level 05 25mF /ﬁDD 76.47 m*
22-6-028 : Single cubicle Level 06 25 mF 3013 76.62 ¢
22-8-035 ' Single cubicle Level 06 B m 3000 108.42 m*
22-6-036 : Single cub 80.10

seii seecsiManual calculations / s
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sing BIM Models for

Heating and Cooling Load

Summer Dry Bulb
Summer Wet Bulb

a (m?)
lume

Systems Design .

LEA

Revit — Inbuilt heating & cooling loads

Based on American tool, Carmel
Based on American calculations
methods — radiant time series
Requires accurate but simple model

RD&E Aseptic Unit
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Duct Velocity

. Less than 0.1 mis

-2.5mis
- 4.0 m/s
-5.0m/'s
-7.5mis
-10.0 mis
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Using BIM Models for MEP Systems Design .

HL-XX-ZZ-M3-MEP-Sample 2015 Model.rvt - Floor Plan: 00

Architecture  Systems Insert Annotate  Analyze  Massing & Site Collaborate  View Manage Add-Ins  Revit Express Tools  Hoare Lea

Energy Analysis

-M3-MEP-Sampl...

e Features from Ecotect and green || {75 e i

. . . i Electrical
b I d t d Mechanical

Floor Plan: 00 - Duct Analysis u I I n g S u I O =000 - Mechanical Working Vie

Graphics M M Floor Plans
. Calculations in the cloud
g View
C g View
Uses Energy Plus
3 - 03 - Wo g View
1 2 04 - Wo View
#-- 530 - Heating & Cooling

.. 522 - NDnmactic \Watar

SLIDE 2
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Using BIM Models for MEP Systems Design

Add-i

Architecture
| 32
Modify| | Bxternal _
Tools
Select = | External
Properties

ns...

Systems  Insert  Annotate  Analyze  Massing & Site
3 B9 |
B &4

Launch SNU Glue

Space Naming Utility

HL-XX-ZZ-M3-MEP-Sample 2015 Model.rvt - Floor Plan: 00 - .. v |7 oo o e

|48 O & ¢ L signin

Pinpoint Properties

BIM 360 Quick Select

Collaborate

i wES-.-

Clash  Equipment Quick Select = Setup Modify Export () About

View Manage

COBie Extension

s Tools  Hoare lea  Extensions  Modify o

Dynamo 0.7

Visual Programming

Floor Plan

Floor Plan: 00 - Duct Analysis

v | 3 Edit Type

Graphics #
View Scale 1:50
Scale Value 1: 50
Display Mode Normal
Detail Leve Medium
Parts Visibility Show Origina
Visibility/Graphics Ov... Edit...
Graphic Display Opti... Edit...
Underlay None
Underlay Orientation Plan

Orientation

Project North

Wall Join Display

Clean all wall joins

Discipline Mechanica
Show Hidden Lines By Discipline
Color Scheme Locati... {Background
Color Scheme <none=
System Color Schemes Edit...
Default Analysis Disp....None

Sub-Discipline

570 - Duct Analysis

Sun Path O

Identity Data A
View Template GA - 570 - Duct
View Name 00 - Duct Analysis
Dependency ndependent

Title on Sheet

Referencing Sheet

Properties help

Apply

Duct Velocity

.Less than 0.1 m/s
WMo ws-25ms
W25 s d.0mes
a0 mvs-s5.0mes
[soms-7.5ms
75 mes - 10.0me

.1DD s o maore

1:50 B %

BOE e 8 gk R <

>

= (@ 8 * Project Browser - HL-XX-ZZ-M3-MEP-Sampl... X

=13, Views (Discipling) ~
Coordination
Electrical
= Mechanical
=--000 - Mechanical Working Views
= Floor Plans
-01 - Working View
00 - Working View
01 - Working View
02 - Working View
03 - Working View
04 - Working View
530 - Heating & Cooling
532 - Domestic Water
=570 - Duct Analysis
= Floor Plans
-1 - Duct Analysis
00 - Duct Analysis
01 - Duct Analysis
02 - Duct Analysis
03 - Duct Analysis
04 - Duct Analysis
570 - Ventilation
- 570 - Ventilation Schematics
= Floor Plans
00 - Working View Copy 1
00 - Working View Copy 2
570 - Ventilation Strategy
Plumbing
(=] Legends
=2 Schedules/Quantities
E& Panel Schedules
Sheets (all)
2] Families
[®] Groups

Click to select, TAB for alternates, CTRL adds, SHIFT unselects.

[JEditable Only & <% & ¥ #, o

SLDE24 OF 40  L[x
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Using BIM models for Export to Simulation



...Detailed thermal modelling / compliance
analysis via export to IES / TAS
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...Detailed thermal modelling / compliance
analysis via export to IES / TAS
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,
> FBX

. ElumTools’

> TXT

> i-Model
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Using BIM Models for Export to Simulation _—

LEA
> RDL

.

DXF

=1 Bentley

V> DWG / DXF/ DWF /
”__ DGN / ACIS(SAT)

MicroStation :> STEP \

> STL
> SED

www.hoarelea.c m




HOARE

LEA

Key Challenges of BIM

e Technical
* Managerial
e Cultural
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Using BIM Models for Export to Simulation E‘E‘B‘f

Problems with Industry Foundation Classes (IFC)

* Exporting works well from most software, but requires some
setup
* Importing IFC files generally doesn’t work very well...
e Curtain walling
* Windows
e Spaces/rooms
* Hosting elements on surfaces

e Curved surfaces become complex polymeshes

www.hoarelea.com



Key Challenges — Definitions & Expectations E%\;;f

Grille ! Diffuser

 Coordinated vs. Coordinate-able
e Clash detection — how to do it right
Level of detail

What data? When?

R

[XI- Design Team Coordination

[R]- Hoare Leaintemal clashes
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Collaborative approach — Changing the shape of procurement S
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Traditional process:

A B C D | Post

Occupancy...

Facilities
Manager
Manager

OR

Collaborative process:

A B C D E FI F2 K L Post

Occupancy...

_ Manager
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Key Challenges - Culture -
LEA

a2 * We are begrudgingly accepting the
existence of technology;

* We can’t work out how to live with it,
yet somehow we’re entirely reliant
upon it;

* We don’t really know how to talk to it,
and we certainly don’t like the way it
talks to us;

e Gradually we are realising that we
have to be aware of what it can do;

* In fact, in some ways, there are things
that it can do better than us; but we
don’t say that out loud.
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HOARE

LEA

,'W"‘"""l :

g T

..ll{w«*,

H.‘Wdlm




BIM Basics And Design Analysis oAy
LEA
BIM basics
* Definition
 What is government “Level 2”7 BIM?
e Commonly used software tools

Using BIM models for MEP system design
* Spaces

* Pipe & duct sizing

 Adding “intelligence” to content

Linking BIM models to simulation software
* Links between Revit and IES/TAS

* File formats for transferring models

* Plug-ins or export/import?

Key challenges of adopting BIM

 Technical
* Managerial
e Cultural

www.hoarelea.com
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