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Digital Twins

The Gemini Principles2 define a digital twin as “a realistic digital
representation of assets, processes or systems in the built or

natural environment”.
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Added value estates wide
Better Information Management

ventn
Sﬁlveerstw




GOING DIGITAL
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Digitising Coventry University Estates

Information Requirements Health and Safety
Asset Requirements Soft Landings
Adopting BIM Standards Design Guide
Contracts

O

Asset Management
Building Services
Systems Integration
Digital Campus

Reviewing Existing Site Surveys Common Data
Estates Drawing Updates Environment
Infrastructure Reviewing CAD to BIM
Archived Data Better Information
, o Physical to Digital Management

Gaventry



Process and Development

Site Surveys Space and
Historic Data Validation Drawing Asset Data Shareable data
Drawings Updates Validation Via the Estates
And Archived + Systems
data Modelling CAFM/CDE
Coventry

university



Challenges — Coventry University

o

Return on
Investment

Legal Compliance Cost Savings

Resources

Risk and Safety
Management

: O Better Customer /2
Service
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Complex Estates

Coventry University
Campuses in Coventry, London and Scarborough

114 Buildings 44.05 Hectares Campus A0+ 8imM MODELS

GIA 304,359

total gross area - 500 +

Job Orders
EVERY WEEK

50+ Projects_

33,071 +

308,906 Files students Staff members

N/ 78,438 Folders Over 35 Estates Sytems

GOVt
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Backlog of Data

Building Drawings not aligning to actual as built.
e Room Numbers not matching the data in our CAFM or our drawings.
* QOperations and Maintenance manuals not indexed.
* |nconsistency of room numbers'formats across buildings.
e Assets added to spaces that didn’t exist.
* Project Information not handed over in correct formats.
s Multiple systéms throughout Estates hosting inconsistent data.




Capturing Existing Estates

3D Point Cloud Surveys — Refurbishment Projects

Basic Laser Scanning — Retrospective Modelling

Bugatti

Retrospective
Modelling of Existing
Buildings

ntry
Goventry

The Student Centre Jaguar Building



Digital Twins

The Gemini Principles2 define a digital twin as “a realistic digital
representation of assets, processes or systems in the built or

natural environment”.
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Space Interoperability

Openness

Coventry University - Space Change Checklist

Date of Request:

Date of Change:

Building Code:

Floor Code:

Current Room Numbers (if applicable):

Proposed CAD Plans (if applicable):

S

Gouenty

Checklist Documentation to be held on DIS Team SharePoint. For any queries surrounding this checklist or space changes please email: est-dist@coventry.ac.uk

Item

Team Responsible

Space Numbering

Data Contact

Does this require updating? | Date of Change |Signed By

Covent

Universi

New Room Numbers Confirmed ‘ DI§ Team Brett Plant | |
Building Drawings

| Building Drawings Updated: Master AutoCAD Files DIS Team Khadija Azeem
| Building Model Updated: Master Revit Models DIS Team Elias Mohlahli
l— Building Model Updated: Digital Campus Map DIS Team Hadeel Saadoon
|— Building Drawings Updated: Fire Evacuation Maps Risk Management Andy Jackson
| Building Drawings Updated: Campus Map (2D) DIS Team Paul Clarke
'> Building Drawings Updated: Drawings to CAFM DIS Team Paul Clarke
l‘ Building Drawings Updated: PDF Version Updated/Created DIS Team Elias Mchlahli
l: Building Drawings Updated: Upload to Webpage DIS Team Elias Mchlahli
E Building Drawings Updated: SharePoint (If required) DIS Team Elias Mohlahli
= Building Drawings Updated: M&E Services Drawings

2 Building Drawings Updated: Security Maps

Building Drawings Updated: Marketing / Wayfinding Maps Marketing
Building Drawings Updated: Emergency Lighting Map 0&M team Christiano Landgraf
Building Drawings Updated: Accessibility/ Disability Access Dray ~ 0&M team or Risk Management? Christiane Landgraf
6 Building Drawings Updated: ITS (Network / WiFi Drawings) ITS Terry Watson?
7 Building Drawings Updated: Fire Panel Drawings Risk Management Andy Jackson
Physical Changes

8 Physical Change: Door Numbers DIS Team? Brett Plant

9 Physical Change: Salto Door Labels Access Control Chris Davis

0 Physical Change: Wayfinding Signage Marketing ?

1 Physical Change: Distribution Board Labelling Q&M team Neil Williams

2 Phusiral Chanee: ITS Netwark Point | abels (? or datral ITS Terrv Watsan?




Systems Interoperability

Coventry University — Complex Estates Systems

*  BMS SOFTWARE, BMS TEAM PLANS

+  DETERMINE AND AGREE NEW ROOM NUMBERING
o CREATE AND UPDATE MASTER AUTOCAD FILES
= CREATE AND UPDATE AUTOCADS FOR PLANON
*  CREATE AND UPDATE BUILDING MODEL, DIGITAL CAMPUS MAP
_’ o UPDATE CAMPUS MAF, PDF'S VIEWABLE ON SHAREPOINT FOR
e WHOLE OF UNI
T 2555 »  UPDATE SPACE INFORMATION HELD AGAINST ASSETS
= / +  UPDATE FUNCTION CODE, TRAC DATA, SPACE OWNERSHIP
4 -
T —— \ D AnhoToweDe
*  COURSE PROSPECTUS, MARKETING MATERIALS — PHYSICAL AND DIGITAL /
+  EXTERNAL WEBSITE \ /
\ / «  CREATE AND UPDATE FIRE EVACUATION PLANS
J( *  UPDATE ASBESTOS REGISTER
- +  UPDATEH &5 (D&M) FILES
\ [ _ — CREATE AND UPDATE FIRE RISK ASSESMENT / STRATEGY /
| /”' EVACUATION
o \ - +  \WORKRITE ASSESSMENTS SOFTWARE
——— \ [ / o SEVRON SYSTEM (FUNCTION CHANGES)
e 3 1 | f
. | .-'r
1 1 f
= SERVICE NOW SPACE DATA (INTEGRATION WITH PLANON COMING socu‘n\ |
*  COMMS ROOM'S LOCATIONS ] I .ff
*  ACTIVE DIRECTORY SPACE INFO (N/A AT PRESSENT) \ | | / —— *  SALTO DOOR LABELS
| I *  ACCESS CONTROL EQUIPMENT PLAMS
bl . TRaka CABINETS [ KEYS
©  UPDATE ROOM REFERENCE
TIMETABLING R
*»  TEACHING SPACES INFORMATION — CAPACITIES, FUNCTION CODES, ROOM
EQUIPMENT
g i— - ESTATES
B e T = OMNIPOST SPACE INFORMATION
ESTATES SPACE T —
PLANNERS
= OCCUPYE DRAWINGS AND INFORMATION
*  TOUCHPOINT ATTENDANCE MONITORING
- >
I = \ IBCS (TECH PARK ROOM BOOKING SYSTEM)
| ALLINFORMATIONON
CLUCCHIR, [ /' SHAREPOINTREFERENCING \
TEAM | BUILDINGS AND SPACE ACROSS
| BOTH PROFESSIONAL SERVICES >
*  CYCLE LOCKERS / HOOPS LOCATIONS SITES AND TEAM SITES /-" sy
»  SYSTEMS LINK UTILITIES METERING INFORMATION T I'-I — > T
. INFORMATION
\
g et | e ®  SPACE INFORMATION USED BY IRIS / NEW
- - —
YSTE ENTIAL SPACES — INCIDIENT LOGGING SYSTEM DUE TO BE PROCURED
‘ : Ove ntrv »  INVENTORY HIVE SYSTEM — RESIDENTIAL SPACES jg PROTECTION [DIS)

Universi

| *  CCTV CAMERA LOCATIONS
1 *  CAR PARKING MACHINE LOCATIONS



Digital workflows

On Site — Off Site Quality Control
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Digital workflows

On Site Data Validation and Quality Control

. .



DATA GOVERNANCE AND SECURITY

ASSET INFORMATION MANAGEMENT

Exchange Information
Goventy & Requirements

Coventry University

Estates Department
www coventry ac uk

Asset Information
Requirements

BUILDING INFORMATION MANAGEMENT

Coventry University
Cstabes Department Adma Bukdng, Alma

Covent
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Digital Twins

The Gemini Principles2 define a digital twin as “a realistic digital
representation of assets, processes or systems in the built or

natural environment”.
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Field-Based Integration

Unified data sets — Mapping Systems Assets

Asset Register format requirments and data mapping for COBie/Planon PEET imports

| PLANON FIELD NAME

Code (CU Estates Internal)

COBie equivlant

Comments i |Iimitationstxamili .

COBie Unigue Identifier COBie Component Extldentifier

Description (Name) Free text 255 characters COBie Component Name

Long Description Free text 100 Characters COBie Component Description
Plus statement on Equipment Type (e.g. Lifts could be Hydraulic, Tra:
MRL)

Manufacturer/Make Free text 255 Characters COBie Type Manufacturer

Model Free text 30 Characters COBie Type Model Number

Type

Size

System

Sub-System Please indicate whether it is primary, secondary or tertiary -

Serial Mumber (Where applicable) COBie Componate Serial Number

Condition Assessment of the condition of the asset. A = Excellent Add a field in Revit before creating COBie

Condition no signs of defects B = Good Condition minor
signs of defects C = Poor Condition major signs of
defects D = Extremely Poor Condition and showing signs
of immanent failure NA = Not Applicable

Replacement Priority

Internal codes by CU Estates

Asset Classification (Uniclass 2015)

Unicalss 2015 asset classification- Please ensure you are
using an up to date Uniclass code from the NBS website.

COBie Type Category

Technical Classification (SFG20)

Use SG20 Code for the asset

Example 43-06 for Photovoltics

Add a field in Revit before creating COBie

Asset Groups (NRM3) Use the NRM code that matches SFG20 code in the
Property COBie Facility Site Name (Or site name depending how it was name
Floor Should be the floor code Coﬂe Space Floor Name

Space Refrence (Room/Location)

Should be the space code - Important to be exact or it
won't link the asset to the space

Such as ML-02-31

COBie Component Space

Indicate the area that it serves where applicable

MNRM to SFG20 mapping Data Change

Faculty Assets

Sheet1




Unified data sets —Existing Building Assets

Asset Register format requirments and data mapping for COBie/Planon PEET imports
| PLANON FIELD NAME

limitations/Example [COBie equiviant
Code (CU Estates Internal) i d by the Estales, Example: ESTO000427
e Uni COBie Component Extldentifier
255 ch. COBle Companent Name
100 Characters (CCBie Companent Description
ol Coul Time oo 8 e cnid bl T

Manuf:
Model
Type
Size
System
Sub-!
Serial Number
Condition
Condition no signs of defed
signs of defects C = Poor g
delecls D = Extremely Pool
of immanent failure NA = N|
Replacement Priority Internal codes by CU Estalf
‘Assel Classification (Uniclass 2015) Unicalss 2015 assel Glassi| codajcu
using an up to dale Uniclag  Estetus
T Classilication (SFG20) Use 5620 Code for the asg_
Asset Groups (NRM3) Use the NRM code thal mg
provided mapping
Property
Floor
Space Refrence (RoomvLocation)
wor't link the asse! to the s
Serving |Indicate the area that it ser]
4
Asset Register instructions |
e L 10 hacces
WSS P RN ha08s4
MITSUESH PR RO TR
= | = [ |
Estates Manuiszsurer Madel Type Size. Gaa type Sasial Number
L s | meee II II . o S
_ Maintainable Assefs List (MAL) | NRM to SFi in .

Covent ’
university



Unified data sets —Labelling Assets

Asset Register format requirments and data mapping for COBie/Planon PEET imports

IPLANON FIELD NAME limitations/Example COBie equivlant
COCIB (CU Esl.aies Internal) B d d by the Estales, Example: ESTO000427

COBie Component Extldentifier

255 ch. (COBie C Name

100 Characters (CCBie Companent Description

Plus statement on Equipment Type (e.g. Lifts could be Hydraulic, Tra

MRL)

|
EST0000893 |

ovent
niversi

- . - =€)

Long Description

Manufacturer/Make
Model

Type

Size

System
Sub-System
Serial Number
Condition

Replacement Priority
‘Assel Classification (Uniclass 20

Classification (5F G20)
Assel Groups [NRM3)

Property
Floor
Space Refrence (RoomiLocation

Serving
4

I
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Unified data sets — Maintainable Assets & SFG2(

1 N SFG20 - Maintainable Assets List mm thisat CUEs

2 WSpecialist Services YiN f
‘1 ALLESS T m el - ;
5 [81-01: Cable and Track/Rail Based Safety Systems Y
6 §81-02 : Connectors Maintenance Task Schedules
7 §81-03 : Energy Absorbing Lanyards Y Welpian — Printed: 304 1/2015 i
& [§81-04 : Eyebolts used for Personal Fall Protection Y

9 |§81-05 : Mobile Man Anchars Y

10 [181-06 - Retractable Fall Arrester ®

11 181-07 : Rope Climbing/Abseiling/Steeplejack - Connectors \% %"Hn. il N

12 §81-08 : Rope Climbing/Abseiling/Steeplejack - Eyebolts used for Personal Fall Protection Y B 2\% 2;2’" g

13 §81-0% : Rope Climbing/Abseiling/Steeplejack - Personal Suspension and Access Systems Y : Z X ;‘2 Nt

14 §81-10: Fixed Access Ladders and Stairs Y + ZiN 2 g ¢ L

15 JLift ’ 2

16 §82-01 : Vertical Platform Lifts y (". ,o‘/Malntam?d

17 §82-02 : Escalators And Moving Walkways nia & Compliant

18 §82-03 : Hydraulic Lifts y

19 §82-04 : Inclined Platform Lift and Stair Riser y

20 §82-05 : Traction Lifts ¥

21 §82-06 : Escalators and Moving Walkways - Thorough Examinations nia

22 §82-07 : Goods and Passenger Lifts - Thorough Examinations y

23 WB2-08 : Lifts - Electrical Periodic Examination y

24 W84-55 : Rack and Pinion Goods Only Hoists - Permanent Installations nfa

25 84-59 : Construction Hoists - Temporary Installations nfa

26 WBuilding Fabric

27 §23-17 : Fire Doors Y

88-01 : Ancillary Buildings and Other Structures
88-02 : Automatic Ticket Gates and Barriers
38 03 : Boundary Vegetalion and Landscaping

Covent
Universi rv



Unified data sets — CDE, IFC and Project Assets

Asset Register format requirments and di o, \\on AcepT s m

| PLANON FIELD NAME G Teaa

No property m this type will match an identifier property name in the Coventry Unversiy Bt
If possible, you should add one of these property names. AssetNumber

Long Description
Tk & progerty ales and
EdTest Phase 1
Manuf: 3
Model '-bjh.-;:.:lll I?SI\ 3 . SyEstates
Type L Estates Intesnad)
EB . £
System COBsie Unnique igentifie .
Sub-System Please ing (08 Unigue ientifies Chepuithbre st
Serial Number [(Where ag
o T Description {Nar )

e oeriy sty oemeiee ] su8 Architectural Model

signs of dd

defects D Loy Descriplion

] | Lo
Replacement Priority Internal cq R al

using an uj

las: tion ( 1] Use SG2i Modet
e -
Propery -
>
Space Refrence (RoomvLocation)
- - eommses
b
« v oow -
CoventryUmiversiyEstates SHB MEP Model
: t ? Candition . e
c u E l l Repiacement ty o,

university



CU ESTATES DIGITAL TWIN

T

SHB Structural Model |

Asset Details

university



CU ESTATES DIGITAL TWIN

GEA CARplus SX THLIZMVEY - 1 Pos.
Prant: Tenant 1 AHU 01

i datn |
Furcbon Supphy ax
volma tow AT M
Valecly ZIms
und data 2

fumction Fietuen ar
wolma Sow 1 M

Valocky

SFP(EN 10TTH) 90 Kimds

SUPPLY

Damper
with stancie demarssion
inipenal

Instated on rear mide
Standard. gavarized, working in oppusiie dirscions
press.oog Pa 15

Mygiene duct connestor
Instated on rer sie
Eernanction perillim with 4 bl crew connncon
and FAL B002 coatrg

Heater - unit
Medium: pumped warm water PWW / brine
heat sxchanger

matersl

Frame Sinel

Proe configurabion copper ppe

Fon. alumicaum

Type HATI2 TAGMEXY
Fenen tubo vystaem EOMO1H12

Dempaeahuraiel. humidity 5] 30W0.0
Pumidey ahasin ovg 28
outlet

temperaturairel. humidity -] 50081
Pumicdty atechde wa 8
power

GEA Heat Exchangers.
Derco Products




Designs
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Process
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Common Data Environment
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As Built
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Document
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Systems Integration with Planon/CAFM

Dansasanta i

My Estates Self Service

i -4

Building Infarmation CAD Vignrar
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Systems Integration with Desigo/BMS
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Future of Estates Digital Integration
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Digital Twins

The Gemini Principles2 define a digital twin as “a realistic digital
representation of assets, processes or systems in the built or

natural environment”.
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System VS USER

Users make it work!
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Summery
CU Digital Estates

Better Information Management

Central Location for Data

Digitised Campus

Asset Management Procedures/Tags/Barcodes
System Governance

Managément

Virtual Reality & Augmented Reality — Simulation Centre /BIM -
Cave

AWARDS! (BSL + SEED RISE.AWARD)

UK BIM ALLIANCE COMMUNITIES LEAD

BIM4ESTATES Group

CDBB Digital Twin ' HUB

‘\\bj) P
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CitA TECHLIVE
2020

Thank you

& // Hadeel Saadoon — Estates Digital Services BIM Manager

\J)

Coventry
universi SIty The CitA Virtual Summit: Changing the way we work

Twitter : @hadeelsafaa @BIMg4Estates
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