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INTRODUCTION

DeVon C. Miller, CPMP, LEED® AP

Building Commissioning Administrator
Engineering Division

Facilities Management

Western Michigan University

Phone: (269) 387-8517

Email: devon.miller@wmich.edu

DeVon Miller is the Building
Commissioning Administrator at Western
Michigan University. DeVon is new to
Facilities Management but has over 15
years of experience in project
management including energy
conservation, building automation
systems, building commissioning and is a
Commissioning Process Management
Professional and LEED Accredited
Professional with ASHRAE and Green
Building Certification Institute (GBCI)
respectively. He holds a BS in
Mechanical Engineering from Michigan
Technological University.
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ESTABLISHED 1903
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BIM for new
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BIM for existing
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WMU FAST FACTS

Established in 1903

Enrollment 24,294

1,200 acres and 167 buildings

8 million square feet of University space
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On-campus residence halls and apartments
are able to house 6,400 students

39 miles of sidewalk and 26.5 lane miles
of roadway

49 miles of utilities
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FM DEPARTMENT ORGANIZATIONAL CHART

WESTERN MICHIGAN UNIVERSITY

Facilities Management Department
Organizational Chart Pete Strazdas

Associate Vice
President

Administrative Engineering L Projects a.nd Opetations
Divicion Division Planning Division Cons.:t.rl.fctlon iiien
Division
]
Business Building Custodial i
Operations Unit and Support Power Plant Unit
Services Unit

IT Unit Maintenance Unit

L | Labor Relations Landscape Transportation
Unit Services Unit  |[— Unit




BIM FOR NEW CONSTRUCTION




CAPITAL CONSTRUCTION PROJECTS

Dining Facility
$ 36 Million

Western
Heights
$ 48 Million

Sangren Hall
$ 60 Million
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Zhang Legacy
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$ 8 Million
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East Hall
$ 21 Million

Stryker School
of Medicine
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BIM PLANNING

Setting expectations

BIM PROJECT EXECUTION PLAN: WHAT’S IN IT?

- —
, 1. PROJECT GOALS / BIM USEs
i 2014 nulé o |6
BIM PROJECT EXECUTION AND STANDARDS GUIDE BIM PROJECT EXECUTION AND STANDARDS GUIDE
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BIM EXECUTION PLAN

1. BIM Goals and uses

PRIORITY
(HIGH/ MED/ GOAL DESCRIPTION PROJECT PHASE

Provide WMU a LOD 300 model including Arch, MEP, and Structure for construction Construction
Coordinate all disciplines through the design/construction process to reduce RFI's Construction
Reference all building components per the Western Michigan University BIM guideline Lifecycle
Improve commissioning process by adding equipment information into BIM process Lifecycle
Improve visualization of design intent using BIM design principles Design
X PLAN X DESIGN X CONSTRUCT X OPERATE
SITE UTILIZATION BUILDING MAINTENANCE
PROGRAMMING X DESIGN AUTHORING PLANNING SCHEDULING
CONSTRUCTION SYSTEM BUILDING SYSTEM
SITE ANALYSIS X DESIGN REVIEWS X DESIGN ANALYSIS
X 3D COORDINATION X 3D COORDINATION X ASSET MANAGEMENT
SPACE MANAGEMENT /
@ X STRUCTURAL ANALYSIS X DIGITAL FABRICATION X TRACKING
[ 3D CONTROL AND
@ LIGHTING ANALYSIS PLANNING DISASTER PLANNING
@ ENERGY ANALYSIS RECORD MODELING RECORD MODELING
§ MECHANICAL ANALYSIS
OTHER ENG. ANALYSIS
SUSTAINABLITY (LEED)
EVALUATION
CODE VALIDATION
PHASE PLANNING PHASE PLANNING PHASE PLANNING PHASE PLANNING
(4D MODELING) (4D MODELING) (4D MODELING) (4D MODELING)

x

COST ESTIMATION X COST ESTIMATION X COST ESTIMATION COST ESTIMATION




BIM PLANNING

Setting expectations

BIM PROJECT EXECUTION PLAN: WHAT’S IN IT?

1. PROJECT GOALS / BIM USEs

2. COLLABORATION PROCEDURES:
HOW OFTEN TO SHARE? HOW?
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BIM EXECUTION PLAN

2. Collaboration Procedures: how often to share? How?

BIM Coordination Meeting Procedures

IMeeting type

IProiecf stage

-
BIM REQUIREMENTS KICK-

OFF

PROGRAMMING

BIM EXECUTION PLAN

PROGRAMMING

DEMONSTRATION
DESIGN COORDINATION DD/sD/CD
CONSTRUCTABILITY
COORDINATION CONSTRUCTION
LIFECYCLE BIM PLANNING CONSTRUCTION

Frequency

ONCE
ONCE

BI-WEEKLY

BI-WEEKLY

AS-NEEDED

Participants

WMU/AE/CONST
RESPONSIBLE PARTY

RESPONSIBLE PARTY

RESPONSIBLE PARTY

RESPONSIBLE PARTY

ILocaﬁon
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BIM PLANNING

Setting expectations

BIM PROJECT EXECUTION PLAN: WHAT’S IN IT?

1. PROJECT GOALS / BIM USEs

2. COLLABORATION PROCEDURES:

HOW OFTEN TO SHARE? HOW?

3. FILE NAMING CONVENTION
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BIM EXECUTION PLAN

3. File naming convention

145 struct_03455.steel frame north elevation_approved 2010 11

T

Field 1
Location

Building #,
Admin,
Concepts,
Landscape,
Maps,
Master plan,
Site,
Study,
Utilities

Underscore

R

Field 2
Sub-Location

Bid, RFP, RFQ
Proposal,
Budget,
Transmittal,
Memo,
System:
Elect
Mech
Arch
Struct

Plumb
Steam

Underscore

/

\

v

Review,
Owner review

D\ N
Field 3 Field .4‘ Field 5
Project # . Description Doc Revision Date
6895 CDI DDI SDI Sheet #, 2009 11 09
9.45 A? built, Rev #, Req # 2008
8489 Bid set, Reviewed, 2006 10
Sheet title, Approved,
Package 0' Approved as ol
title, o Noted o
. . U I 8
T Subject, £ Rejected, 5
5 Shopdwg | T| Addendum, §
o .
title 2| Owner redline,




BIM PLANNING

Setting expectations

BIM PROJECT EXECUTION PLAN: WHAT’S IN IT?

_____ , - 1. PROJECT GOALS / BIM USEs

2. COLLABORATION PROCEDURES:
HOW OFTEN TO SHARE? HOW?

3. FILE NAMING CONVENTION

Field 1_ei0a_ield 3_Fieid &_Felds w
a3

4. TECHNOLOGY INFRASTRUCTURE
REQUIREMENTS




BIM EXECUTION PLAN

4. Technology infrastructure requirements

Project participants must have certain software in order to participate in the BIM
process.

BIM use discipline software version

Design
Authoring

Coordination CONSTRUCTION - Naviswork Manage

LIFECYCLE - Naviswork Manage




BIM PLANNING

Setting expectations

BIM PROJECT EXECUTION PLAN: WHAT’S IN IT?

1. PROJECT GOALS / BIM USEs

2. COLLABORATION PROCEDURES:

HOW OFTEN TO SHARE? HOW?

3. FILE NAMING CONVENTION

4. TECHNOLOGY INFRASTRUCTURE
REQUIREMENTS

5. DELIVERY STRATEGY & LOD -
LEVEL OF DEVELOPMENT




BIM EXECUTION PLAN

5. Delivery Strategy & LOD — Level of Development

LOD 100 Conceptual Modeling LOD 200 General Modeling
“Guesstimate”

“Specify it”

LOD 300 Accurate LOD 400
Modeling Fabrication
& Shop Drawings LOD 500 M & O

& Assembly
“Build or Install
it”

“Buy it” “Maintain it”




BIM EXECUTION PLAN

5. Delivery Strategy & LOD — Level of Development

Architects

Engineers

General

Contractor

WMU

Level of Detail
500

Revit Model(s)

Sub-
contractors

Interaction with the
Revit model



BIM EXECUTION PLAN

Building information model requirements Lifecycle BIM

Specific list of Information (parameters) required to be attached to the BIM model

PACKAGE AIR HANDLING

UNITS

/

WMU_TAG #
WMU_TYPE DESC
WMU_SUBTYPE DESC
DESCRIPTION WMU_LOCATION
WMU_MANUFACTURER
WMU_MODEL # WMU_SERIAL #
WMU_FILTER TYPE WMU_FILTER
SIZE WMU_FILTER QUANTITY
SEQUENCE OF OPERATION
o&m

SUBMITTAL

J

Supply fans

WMU_TAG #

WMU_TYPE DESC
WMU_SUBTYPE DESC
DESCRIPTION
WMU_LOCATION
WMU_MANUFACTURER
WMU_MODEL #
WMU_SERIAL # WMU_BELT
NAME WMU_BELT SIZE
WMU_BELT QUANTITY FAN
CURVE

WMU_MOTOR ID
WMU_MOTOR DESCRIPTION
WMU_MOTOR RPM
WMU_MOTOR HP
WMU_MOTOR MODEL #
WMU_MOTOR SERIAL #
WMU_MOTOR MANUFACTURER
WMU_MOTOR AMPERAGE
WMU_MOTOR VOLTAGE
WMU_MOTOR FRAME
WMU_MOTOR PHASE
WMU_MOTOR BEARING /COUPLING
SIZE

</
Motor

Return fans

WMU_TAG #

r WMU_TYPE DESC
WMU_SUBTYPE DESC
DESCRIPTION
WMU_LOCATION
WMU_MANUFACTURER
WMU_MODEL #
WMU_SERIAL # WMU_BELT
NAME WMU_BELT SIZE
WMU_BELT QUANTITY FAN
CURVE

WMU_MOTOR ID
WMU_MOTOR DESCRIPTION
WMU_MOTOR RPM
WMU_MOTOR HP
WMU_MOTOR MODEL #
WMU_MOTOR SERIAL #
WMU_MOTOR MANUFACTURER
WMU_MOTOR AMPERAGE
WMU_MOTOR VOLTAGE
WMU_MOTOR FRAME
WMU_MOTOR PHASE
WMU_MOTOR BEARING /COUPLING
SIZE

Motor

20



WHAT IS NEW?

The “BIG ROOM” process

21



WHAT IS NEW?

BIM for interferences “Clash detections” CECECT B esENGE AL

LEVEL: FIRST, HOUSE B, HOUSE C
BIM COORDINATION REPORT WEEK: 07/03/14

COMPANY TYPE
Architect

CONTACT NO.
(734) 827-3920

Kristen Schleick

Lord Aeck Sargent
aimoor Khan Miller-Davis Construction Manager (269) 345-3561 EXT. 243 tkhan@miller-davis com

kschleick@lordaecksargent.com

Total Numbenghf Clashes Resolved:

Matt Voster RW Lapine/ EPI HVAC & Plumbing 269) 978-4150 mvoster@eng-plus.com

Dennis Scott Total Fire Protection Fire Protection 616) 735-2300 EXT. 7833 dscott@totalfire biz

(

(: g

Scott Garberick Circuit Electric/ Tower Pinkster Electrical (269) 343-6133 EXT. 753 sgarbenck@towerpinkster com
(

Andy Eustice Kerkstra Precast & Steel (616) 301-1281 aeustice@kerkstra com

CLASHES SUMMARY - CURRENT WEEK
New Active Assigned to Current Week Clashes Summary Chart

Name

HVAC vs Precast
HVAC vs Precast
Plumbing vs Precast
Fireprotection vs Precast
|Electrical vs Precast
HVAC vs Electrical

HVAC vs Fire Protection 33 Fire Protection
Plumbing vs Electrical 3 Electrical
Plumbing vs Fireprotection 15 Fire Protection
[Electrical vs Fireprotection 2 Fire Protection
HVAC vs Steel 15 HVAC & Plumbing Plumbing
Plumbing vs Steel 2 HVAC & Plumbing
Fireprotection vs Steel 10 Fire Protection a% bt

Electrical vs Steel

LAST WEEK SUMMARY




BIM FOR EXISTING BUILDING
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* Connecting the Model to
our CMMS-TMA

. Adding Maintainable
Mechanical Equipment In
BIM



PRINTS TO 3D MODEL

From Existing AutoCAD floor plans to 3D Model using Autodesk Revit Platform

1995-Present
Original Wl 1995-2000 Post-CAD era
Blueprint . 31 Buildings
fp SR ’rfundqrdlze 264 million SF
Simple floor

plan

2011-2013

Pre-CADera | .. . | iy | 3D Model
107 Existing e e PTG : g r
Buildings : " B el
6.19 million SF = . T
About
520 Floor

Plans

3D Model

Existing building
' Sprau Tower

Sprau Tower

25



PRINTS TO 3D MODEL

From Simple floor plans to 3D: Revit Modeling B

v myvmyves vl

.'v- ¥

Sprau Tower

TIMELINE: 2011-2013
138 Existing buildings modeled in 3D Revit

*  White-box empty rooms

* Windows & doors location
* Generic library

* Highly detailed exteriors

« NO MEP Sprau Tower, 4" floor 3D view

™

26



CONNECTING THE DOTS FOR
EXISTING BUILDINGS

* Adding Main’rqinqbl
Mechanical Equipment In

BIM

College of Health and Human Services 7



EQUIPMENT IN BIM

Types of equipment and parameter

| ADDING MAINTAINABLE MECHANICAL

Air Conditioning Unit
Condensing Unit
Air Handler
Air Compressor
Chiller
Centrifugal Pump
Condensate Pump

Cooling Tower

" Monthly /yearly
.-/ Maintainable Exhaust Fan
Equipment Supply Fan
based on User
Manuals

Sump Pump

Return Fan

28



ADDING MAINTAINABLE MECHANICAL
EQUIPMENT IN BIM

Types of parameter

BIM PARAMETERS
20 parameters

WMU_SUBTYPE DESC
WMU_TYPE DESC

20 years of maintenance
experience with 9 shops and
110 skilled tradespeople

WMU_LOCATION
WMU_MANUFACTURER

ity Misc Motors Connection Sub Assembbes Comments Contractor Part Reference Repair Centers WMU_MODEL #
Tag # 022RECH1 | Building Asset ¥ Active ¥
Description: Refigeration Chile 1 - Campus Se Leased Out of Senice WMU_SERIAL #
Model #: WHRO20CE ‘ Senice Contract BMP |
Serial # 5SC0716100 ] usk Covet- B /= WMU_FILTER TYPE
e B Type Desc: Chiller
R Suttype Desc: Elctic - Scrol WMU_FILTER SIZE
Aokt e e Srins ik ol —— WMU_FILTER QUANTITY
Area # 1314 ] preomit WMU_MOTOR ID
Department: System: HVAC
Regulatory Category: | | Subsyaten: | WMU_MOTOR MODEL #
WPD'”:T"“"," ol WMU_MOTOR SERIAL #
agw |
Atemate Tag # | CMMS-TMA DATABASE WMU_MOTOR HP
Device &
Attached to Vehice: | >100 parameters WMU_MOTOR FRAME
Date Purchased
ot e _ et WMU_BEARING /COUPLING SIZE
Lis Expactancy; ' Last Caibeation WMU_BELT NAME
Part Vendor: | Centificate Expires:
WMU_BELT SIZE

WMU_BELT QUANTITY
29



ADDING MAINTAINABLE MECHANICAL
EQUIPMENT IN BIM

Field Validation and TMA Data Update

BIM Equipment Report

Building Name is equal to Schneider Hall

List # Tag # Type Name Sub Type Name Location ID Sub Location Manufacturer Name|Model # Senal #
1 083CACOMI Air Compressor Control Air 083-5B05 Mortheast comer of room - left unit Pureflow
2 083CACOM2 Air Compressor Control Air 083-SB05 MNortheast corner of room - right unit Pureflow 3543458443
3 083AHAHUI Air Handling Unit Air Handler 083-SB05 Buffalo Forge 480 BB 89315451
4 083AHAHUZ Air Handling Unit Air Handler 083-SBOS Buffalo Forge 405 89315453
5 083AHAHUS Air Handling Unit Air Handler 083-SB05 Buffalo Forge 405 39315454
6 083AHAHU4 Air Handling Unit Air Handler 083-SB05 Carrier 450 BB 39315452
i 083AHAHUS AirHandling Unit AirHandler 083-1460 Buffalo Forge 89315455
8 083CWCH1 Chiller Electric - Centrifugal 083-SBO5 Trane CVHED32 L89H02593
9 083CWCH2CP3 |Chiller Electric - Centrifugal 083-SB05 Trane CVHED32 L89H02840
10 083CWCH3 Chiller Steam Absorption 083-SB05 South end of room Thermax- USA SS30CCU 10
" 083CWCH4 Chiller Steam Absorption 083-5B05 South end of room Thermax - USA Se30CCU 9
12 0833CCRICP1 Condensate Equipment| Condensate Pump 083-5B05 WestEnd of Room 52CR-25-30 0D7040 47036
13 08353CCRICP2 Condensate Equipment| Condensate Pump 033-5B05 WestEnd of Room Bell & Gossett 52CR-25-30 0D7040 47036
14 D83CTCET1 Cooling Tower Air Cooled 083-EXTR Southeast comer - near loading dock  |Marley 2200 13530 |10042804-A1-NCB407BG-11
15 083CTCET2 Cooling Tower AirCooled 083-EXTR Southeast comer - near loading dock  |Marley 10042804-A1-NC8407BG-11
BT 2 083-EXTR Southeast comer - near | e 8407BG-11
¥ 033-EXTR Mear loading dock - ins
083-EXTR Near loading dock - ins
083-EXTR Mear loading dock - ins
083-CU-3010
083-CU-3020
083-RO0OF-PM__ |Access from Electrical
1 083-SB05
083-SB05
083-SB05

.
Receive Building TMA
Equipment Report

30



ADDING MAINTAINABLE MECHANICAL
| EQUIPMENT IN BIM

Position BIM equipment model

Mechanical Room, Schneider Hall
Equipment
Location

.Vﬁ_lt-‘

W

O58AHEF13
Tag #

058-ROOF_ppg

Location




ADDING MAINTAINABLE MECHANICAL
EQUIPMENT IN BIM

Creation of the Equipment Library

1 DOWNLOADED FROM THE INTERNET (Manufacturer, Forums etc.)

{Bell & Gossett
b

2 MODELED IN REVIT (Custom made such as air handlers)

From mechanical drawings From pictures

SECTION_ A=A
SCALE 1/4+-¢

31



ADDING MAINTAINABLE MECHANICAL
EQUIPMENT IN BIM

Equipment Parameters Schedule

4

Create a Mechanical Equipment Schedule on Revit

——

3]

X4

=

chanical Equipment Schedule>

—ldechan cal Equpment S¢

f f D E F G H I J K fj
WMU_DESCRIPTION | WMU_TAG# : WMU_LOCATION : WMU_MANUFACTURER: WMU_MODEL # WMU_SERIAL # WMU_FILTERTYPE | WMU_FILTER SZE | WMU_FILTER QUANTIT WMU_MOTOR ID
—_— —

O e

GG G @ =7

AG-OEGE Y

HLE L vcomorbe - @1~

<Mechanical Equpment Schedules

33



ADDING MAINTAINABLE MECHANICAL
EQUIPMENT IN BIM

Plugging equipment in the model (Mechanical Room, Schneider Hall)

Before

After




ADDING MAINTAINABLE MECHANICAL
EQUIPMENT IN BIM

Equipment Info

Properties X

Absorption Chiller - Single Stage - 975-1350 Ton

475 Tons
Mechanical Equipment (1) vl Edit Type
Constraints A -
Level [Sub Basement 1
Host Floor : Generic - 12"
Offset IR N

»

Text
WMU_COMPOMNENT TYPE
WMU_LOCATION
WMU_MANUFACTURER
WMU_MODEL #
WMU_SERIAL #
WMU_TMA #
WMU_SUBTYPE DESC
WMU_TVYPE DESC
DESCRIPTION

m

083CWCH4

MU_LOCATION
WIMU_MANUFACTURER
WIMU_MODEL #
WIMU_SERIAL #
WMU_FILTER TYPE
WIMU_FILTER SIZE —
WIMU_FILTER QUANTITY
WMU_MOTORID
WMU_MOTOR MODEL #
WMU_MOTOR SERIAL £
WMU_MOTOR HP
WIMU_MOTOR FRAME
WMU_BEARING/COUPLING SIZE
WIMU_BELT NAME

WIMU_BELT SIZE

WMU_BELT QUANTITY




ADDING MAINTAINABLE MECHANICAL
EQUIPMENT IN BIM

Summary

TIMELINE: 2014 - 2016

Reality

138

existing
buildings

2,694

maintainable
equipment

Revit Model

College of Health and Human Services
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CONNECTING THE DOTS FOR
EXISTING BUILDINGS

* Connecting the Model to L x ‘% T
our CMMS-TMA o a “ ﬁfi\fz

College of Health and Human Services 37



CONNECTING THE MODEL TO OUR
| CMMS-TMA

Overall View — Moving Data Between Data Silos

55000

PIECES OF
INFORMATION

AUTODESK |}
REVIT

> 52 TMASYSTEMS

38




CONNECTING THE MODEL TO OUR

CMMS-TMA

Connecting to Revit and TMA: the Revit tool

REVIT ADD-IN “WebTMA Interface”

- I = e I - = - . — —
ISR AN 0N WE T A =N g il Mech Roorm RV IR
; ; Add-Ins
CRICH
CRIEPZ : :
HH 15| 58 Connection Settings ) —
e g 5 ComnectonSettngs T R
WebTMA Interface CET1 Web S
= N cErieai
| CETZGE1T Lagin ID
ct ™ || Exchange Data... o g
M Connection.. |
i
Properties e — > e
p . i [ oe ] [ o ] [ rermr [ || S—
| Cmc “t_‘ecm‘_@'mi'in?ﬁ ..............
ONTIGQUre CONAHU4RFS T T
1RFG H H £

Logging in from Revit

Logging in
from WebTMA

39



CONNECTING THE MODEL TO OUR
CMMS-TMA

Exchanging Data BIM/TMA- Importing and Exporting

fodif WebTMA Interface

| - I fype ot s
, Select = || Exchange Data... |

| Modify S4 Connection..

PR Exchange Data...
Exchange data with WebTMA WebTMA Itern ions: wmu bi - — =]
— == Building {583 - Schneider Hall vi Templape | Equinment - WHLI -
Category |dentffier Parent Emmor -
Mechanical Equipment 083CACOMZ Sub Basement
Mechanical Equipment 083CACOMI Sub Basement
Mechanical Equipment DA3AHAHUS 1460
Mechanical Equipment D83AHAHUSSFS 1460
Mechanical Equipment 083AHAHUSRFS 1460
Mechanical Equipment 083CWCH1 Sub Basement
Mechanical Equipment 083CWCH2 Sub Basement
Mechanical Equipment 083CWCH3 Sub Basement
Mechanical Equipment 083CWCH4 Sub Basement
‘ Mechanical Equipment 083ISCCRICP Sub Basement
Mechanical Equipment 083S5CCRICP2 Sub Basement D
. . . Mechanical Equipment 083CTCETR Level 2
MqlntQInque eql‘”pment [¥] | Mechanical Equipment 083CTCET2 Level 2




CONNECTING THE MODEL TO OUR

CMMS-TMA

Importing from TMA to Revit

The Results

From this... To this

WebTMA Items/Locations: wmu

TMA =)

REVIT

Buiding 083 - Schneider Hall -] Template | Equipment - WMU -
Category |dentifier Parent Ermor
Mechanical Equipment 0BICACOM2 Sub Basemert
Mechanical Equipment 083CACOM1 Sub Basement
WebTMA Interface Mechanical Equipment 083AHAHUS 1460
Froeye BRI Mechanical Equipment 083AHAHUSSFS 1460
Modify Schedule/Quantities Mechanical Equipment 083AHAHUSRFS 1460
- Mechanical Equipment 083CWCH1 Sub Basement
?’=‘='] Mechanical Equipment 083CWCH2 Sub Basement
e - B—— — Mechanical Equipment 0BICWCH3 Sub Basemert
3 = . onirol A ir Compresse__| Cont om
schedule Mechanical =] €8 Edt Tyee |t —— e ) i Mechanical Equipment DBICWCHE Sub Basement
dentity Data 2 Alr Handing Un anding Un 89315455
View Template <Hone> Fan Supply Fan 5 - Mechanical Equipment 083SCCRICP1 Sub Basement
View Name Mechanical Eq Fan Retum Fan & -
Dependency Independent Chiler Chillr 1 (Centr 85102803 Mechanical Equipment 083SCCRICPZ Sub Basement
. 2 L i Chiler Chiller 2 (Centr Lo
Phase Filter Show All Chiler Chiler 3 (Steam i1 Mechanical Equipment 083CTCET3 Level 2
s = Chiler Chiller 4 (Steam ] —— 3 E
= CondensateEq_ | Condensate Pu jope0dTee [#] | Mechanical Equipment 083CTCETZ2 Level 2
B | Condansate Eq  Condensate Pu o
Fields {'Cooiing Tower | Coolng Tower
Filter { Coolg Tower | Cooing Tower
Sorting/Grouping | Cooing Tower | Cooiing Tower
Formatting 1 ooling Tower | GearBox 1-C
ooing Tower | Gear Box 1-C. A X110 C|
Cooing Tower | GearBox 1-C DUP-1196  [M21A 1031403 | X1110 0 e
Fan Exhaust Fan 1 £
Fan = Exhausi Fan 2 B = = - gi= = s
Fan Exnaus{Fan 3
Fan Return Fan 1. | OBSAHAHUTRFT | GREENNECK " DU-1243 F
Fan Retum Fan2- | DBIARAHUZRFZ GREENHECK DUR-1291 20
Fan Return Fan3- | DBIAHAHUIRFY | GREENHEC T 30
R | L e L e T e PR FE
Floor Plans Fan Retum Fan6 . | DBSAHRFS i H e
Eaves WP, ‘ AirHanding Un | Air Handing Un | DB3AHAHUT  Buffalo Forge uvas's T2axzaxiz lm MULT
Levell ArHandingUn | A Wanding Un | DBIARAHUZ Joufic Foos v IR L LSS wuin
Yol E Air Handing Un | Air Randing Un Buffaio Farge Tuwes's 24X24%12 120 i
et ‘ Air Randing Un | AirHanding Un | DB3ARANU “Butfalo Forge TS 24X 34Xz 34
Supply Fan 1- | DEJARARUTSFT * Buffaio Forge []
Site Supply Fan2- | BIAHANU2SF2 Buffaio Forge 24X24X12 20
S Lt o PEL LT s SRR
T.0. Level 2 {oulshiooe: 1 . 1. o 2
Tos (GREENWECK | BCF212457 12518671107 | Aeropleat 0X25x2 4
& Ceiing Plans  Chla Vol Bekd Gaiall —INAVSCARD | FORPREIH) 1 L
Chiled Water € Bel§ Gossell | VEXVSCBE2 | CI2812BQ1F | []
Leveld Chilled Water € | Pump Circiating Pum Bei & Gossell i 50 [} [ :
L3 Chiled Water ¢ | Pump Circulating Pum Bel 8 Gosseti | 1510 SBC &7/ [] EMZSISTG
Chilled Water C | Pump Circulating Pum Bel & Gossett | 1510 BF 94BC [
e  Chiled Viater ¢ | Pump Circulsting Pum Bel Gossefi | 1610 BF $48C I S i1
Sub Basement Cosing Tower | Pump Circiating Plm (3
TO Level2 Cooing Tower | Pump Circaiating Pum []
TOS Coolng Tower | Pump Circulating Pum ]
43D Views Cooing Tower | Pump Circulating Pum 0
T 3D Ductwork | DomesticHot | Pump “Circulating pum .
30 Piping Domestic Hot | Pump Circulating Pum 580! [] B
el - |Heaing Water [ Pump Circulating Pum | DBINHAX122CFT 0835805 [] BUF3AT E
‘ m ol 17 i I B
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CONNECTING THE MODEL TO OUR

CMMS-TMA

Importing from TMA to Revit

Individualized Equipment Data

Properties

Absorption Chiller - Single Stage - 975-1350 Ton

975 Tons

Mechanical Equipment (1)

Constraints
Level
Host

Text
WMU_LOCATION
WMU_MANUFACTURER
WMU_MODEL #
WMU_SERIAL #
WMU_SUBTYPE DESC
WMU_TYPEDESC
"DESCRIPTION

'WMU_FILTER TYPE
| WMU;F]LTER QUANTITY
WMU_MOTORID

WMU_MOTOR MODEL #

WMU_MOTOR SERIAL #
WMU_MOTOR HP
WMU_MOTOR FRAME

WMU_BEARING/COUPLING SIZE

| WMU_BELT NAME
WMU_BELT SIZE

“WMU_BELT QUANTITY

v] Edit Type

3 |9

Sub Basement

Floor: Generic - 12"

0' 0"

~

~

‘Thermax - USA

083-5SB05

S530CCU

|Chiller
| Chiller 4 (Steam)
083CWCHE |

9
Steam Absorption
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CONNECTING THE MODEL TO OUR
CMMS-TMA AUTODESK

Exporting from Revit o TMA i

TMA

TMA schedule

T“;T Misc '_if Motors T{;’; Connection | SubAssemblies Y'-5T Comments | Contractor Part Reference YT Repair Centers |
Tag #: 083AHEF1 Building Asset Active (7]
Description: ExhaustFan 1- Northwest Restroo Leased Out of Senvice
Model # EFG.666 Senice Contract || BMP |
Risk Level: 3 =

Revit schedule Serial # 2232332322923

Type Desc: Fan

A | B I < I D | E l F | = : s = Subtype Desc: ExhaustFan
WHU_SUBTYPE D} WWU_TYPE DESC|_DESCRPTION | WWU_TAG¥ | WMU_LOCATION | WMU_MANUFACT _WHU_| Eacllty Name: Western Michigan Un —
Building Name: Schneider Hall
Control Air Air Compresso__ | Control Air Com | 083CACOM2 083-S805 Purefiow Floor Code: [083-Level 3 Manufacturer. [Loren Cook Company
Control Air Air Compresso Control Air Com 083CACOM1 083-5B05 Purefiow Area # CU-3010 Account #: . .
Air Handler Air Handling Un | Air ing Un | 083AHAHUS 083-1460 Buffalo Forge T, System: HVAC
Supply Fan Fan Supply Fan5- | 083AHAHUSSFS 083-1460 Buffalo Forge Department: Sisayaler
Return Fan Fan Return Fan 5 - 083AHAHUSRFS 083-1460 891050¢ Regulatory Category:
Electric - Centri | Chiller Chiller 1 (Centr 083CWCH1 083-SB0S Trane CVHE032 1 LB9H02893
Electric - Centri Chiller Chiller 2 (Centr 083CWCH2 083-SB0S Trane CVHE032 L89H02840
Steam Absorpt Chiller Chiller 3 (Steam | 083CWCH3 083-SB0S Thermax - USA SS30CCU 10
Steam Absorpt | Chiller Chiller 4 (Steam | 083CWCH4 083-SB0S Thermax - USA S530CCU 9
Cond te Pu C Eq C Pu 083SCCRI1CP1 083-SB0S 52CR-25-30 0D7040 47036
CondensatePu | C Eq {C Pu [ 083SCCRICP2 083-580S Bell & Gossett 52CR-25-30 0D7040 47036
Air Cooled Cooling Tower Cooling Tower 083CTCET3 083-EXTR Marley 10042804-A1-
Air Cooled Cooling Tower Cooling Tower 083CTCET2 083-EXTR Marley 10042804-A1-
Air Cooled Cooling Tower Cooling Tower 083CTCET1 083-EXTR Marley 10042804-A1-
Gear Box Cooling Tower GearBox1-C 083CTCET1GB1 083-EXTR Marley 2200 13199 C68424 5.50
Gear Box Cooling Tower GearBox1-C 083CTCET2GB1 083-EXTR Marley 2200 13198 C68424 5.50
Gear Box Cooling Tower GearBox1-C 083CTCET3GB1 083-EXTR Marley 2200 13480 C68424 5.50
Exhaust Fan Fan Exhaust Fan 1 083AHEF1 083-CU-3010 Loren Cook EF9-666 223233232232
Exhaust Fan Fan Exhaust Fan 2 083AHEF2 083-CU-3020 Loren Cook EF9-666 232332322355
Exhaust Fan Fan Exhaust Fan 3 083AHEF3 083-ROOF-PM
Return Fan Fan Return Fan 1 - 083AHAHU1TRF1 083-SB0S
Return Fan Fan Return Fan 2 - 083AHAHU2RF2 083-SB0S

43



BIM IN FIELD
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| PREVIOUS WORK ORDER FLOWCHART




NEW WORK ORDER FLOWCHART

e

Work Order

TIME SPENT RESEARCHING ASSET INFORMATION

WIHO FHAS THE INFO?

OPENED

/7'\
e HSETELE
. - | DATA FROM

EQUIPMENT

* Found
* Not needed

OBTAIN PARTS <

U

Work Order
"> CLOSED

FIXIT
REPLACE IT

"\h—/f



EFFICIENCY IMPROVEMENT

Efficiency improvement with BIM for skilled trades
[Mechanical Equipment]

90000

80000

O New Process with BIM
70000

O Previous process

40000

Hours/year
s 8
8 8

Labor efficiency
30000

improved by 7%
($524,000/yr.)

20000

10000

Preventive Maintenance [PM]

Service calls
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TAKEAWAYS — NEW CONSTRUCTION

v CREATE BIM GUIDELINE

v' PSA AGREEMENT: GET IT IN THE CONTRACT!

v KICKOFF MEETING: SET EXPECTATIONS FOR ALL THE
PARTIES INVOLVED

v' DETERMINE GATEKEEPER

v' BIM IS A LIVING DOCUMENT

Pic: www.pluspack.com
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TAKEAWAYS — EXISTING BUILDINGS

v 3D models for existing building do not need to be
highly detailed, LOD 100-200

v' Define maintainable equipment and its parameters:
use tradespeople’s experience and operation manuals as reference

v Audit your CMMS data in the field while locating
your maintainable equipment

v If equipment 3D models are not available on the web,
create them using your construction documents or measurements

v" Connect CMMS and BIM models

v' Define standards for BIM-TMA data management

Pic: www.pluspack.com
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Questions

50



