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Abstract Facility data is created throughout the design and construction phase. But the most facility managers bear significant
costs that arise from the lack of interoperability with facility lifecycle. This paper is concerned with the way to collect
facility data using BIM technology. The aim of this paper is to suggest BIM data modeling guide for the facility management
using the information that need to be delivered from design and construction phase to operation and management phase.
The BIM data modeling guide focus on the properties of mechanical equipment. It is to be hoped that this study will contribute
to collect facility data from as-built BIM data and to build facility management system database without difficulty.
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Fig. 1 Application scenario of BIM data modeling
guide.
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Table 1 Example of equipment specification

no. property name data type length unit
- Equipment type CHAR 30
1 Heat Source CHAR 30
2 Air Flow NUM 10 CMH
3 Cooling Capacity NUM 10 Kcal/h
4 Heating Capacity NUM 10 Kcal/h
5 Air Supply' Motor NUM 10 Kw
Capacity
6 Ventllatlon' Motor NUM 10 Kw
Capacity
7 Air Supply Motor NUM 10 v
Voltage
g Ventilation Motor NUM 10 v
Voltage
9 Air Supply'Motor NUM 10 RPM
Revolution
10 Ventilation .Motor NUM 10 RPM

Revolution
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Table 2 Example of equipment management

no. property name data type length unit
- Equipment Name CHAR 30
1 Operative Date DATE
2 Expiration Date DATE
3 Total Weight NUM 10 Kg
4  Size and Measurement NUM 10 m'
5 Operation Beginning DATE
Date

6 Acquisition Date DATE

Manufacturer CHAR 30
8  Manufacturing Country CHAR 30
9 Manufacture Model NUM 30

Number

10 Production Year DATE
11 Production Month DATE
12 Serial Code CHAR 30
13 Asset Code CHAR 30

14 Installation location CHAR 30
15 Description of Location = CHAR 50
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Table 3 Requirements for FM

no. Requirements  property description note

Object(System object name,
1 . . . common
or Equipment) classification

Product Capacity, Grade

2 ) ; o
Specification (Table 1 reference) specific
Warranty
Product )
3 Instrzll:t(;on Model Number common
(Table 2 reference)
M ing Point
4 Monitoring €asuring Foint, specific

replacement cycle
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Geometry Data
3D Model 2D Model
— N —
~1 fl-1
| 1
\ _/"\
Symbol
Connector System Informaticn Description
Cennector 1: Water Pipe CUOD41/8 =2 Cool Water Input
Connector 2: Water Pipe CUOD 41/8" = 2 Cool Water Output
Connector 3: Steam Air Pipe CUOD 41/8" = 2 Steam Air Input
Connector 4: Steam Air Pipe CUOD25/8 =2 Steam Air Quitput
Cennector 5: Drainage Pipe S04 PT SOCKET Drainage Pipe
Connector 6: Duct 840mm = 1100mm = 2 SUPPLY DUCT
Connector 7: Duct 770mm = 4380mm x 2 RETURN DUCT
Connector 8: Duct 770mm x 4380mm = 2 [ OUTDOOR DUCT
Connector 9: Power @50 HOLE MOTOR POWER
Property Data
Category Property Description
A SuppySatic presaure 1300CMM / 932Pa3

Ventilator Alr Foil DS 55 = 2
Mechanic Air-conditioning Coil 705.9Kw / 2024 lpm

Hesting Coil 116dKw / 1935kg/h

Filter Pre / Medium

Fig. 2 Manufacturer’s BIM MEP library.
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Table 4 BIM Data Level Evaluation for FM

Mentty Data

Type Properte: | M
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FM Req. j

. eq. Object Product Product .

: Design (System or Specification Installation Monitoring

: Const. BI Equipment) P

BIM Library ° - -
(Common) = = =

BIM Library

(Manufacturer) 0 0 0

BIM S/W [ J 0 ([ O
Evaluation required optional required recommend

Note) Data Frequency/@ : High, © : Middle, O : Low.
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Table 5 Development Process of BIM Data Modeling

Guide for FM

AHU Property

D

Data Author
O Reqd. Opt. Recom

C

Application level

Heat Source
Air Flow
Cooling Capacity
Heating Capacity
Air Supply Motor
Capacity

Ventilation Motor

Product Capacity

Specification .
Air Supply Motor

Voltage

Ventilation Motor
Voltage

Air Supply Motor
Revolution

Ventilation Motor
Revolution

C
C
C
C

C

R
R
R
R
R

R

v

S N N LN

<

<

Operative Date
Expiration Date
Total Weight
Size, Measurement
Operation start date
Acquisition date

Manufacturer
Product

. Manufacture count
Installation y

Model Number
Production Year
Production Month

Serial Code
Asset Code
Installation location

Location descript.

O o o a a0

(@)

~ A ® A A R QO ~

=

A N N N N N S N N U NN

Measuring point
name
property

Measuring point
property unit

Monitoring current status value
Target Value
upper control limit
lowest control limit
Monitoring cycle

Monitoring start date

C
C
C

C

A B &®

N N N NN

Note) Data Author/D : Designer, C : Constructor,

O : Operator.
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it Clssification Code Sting B [
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T_| Operative Date Date - [«
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6 | Acouisition oate Date r c| ®r
R 7| Manufacturer Text = T ®
ol 8 | Manufact country Text = c| R
S| Model Number Sting 7 | r
Production Year Date (YY¥¥) " c| R
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4| Installation location Tex | c &
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Fig. 4 Example of BIM data modeling guide.
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Table 6 COBie 2.4 worksheets

No.  Worksheet Class Phase
1 Contact Reqd. All
2 Facility Reqd. Design
3 Floor Reqd. Design
4 Space Reqd. Design
5 Zone Opt Design
6 Type Reqd. Design/Construction
7 Component Reqd. Design/Construction
8 System Opt Design
9 Assembly recommend Design
10 Connection  recommend Design
11 Spare Opt FM
12 Resource Opt FM
13 Job Opt FM
14 Impact recommend Design
15 Document Reqd. All
16 Attribute Opt All
17 Coordinate ~ recommend All
18 Issue recommend All
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5.1.3 Component & I AIE

Component ¥ TA]E= Table 83} o] Aol A

Table 7 COBie worksheet-type

No. Class Property

1 Reqd. Name

2 reference external sheet CreatedBy

3 Reqd. CreatedOn

4 reference external sheet Category

5 Reqd. Description

6  reference external sheet AssetType

7  reference external sheet Manufacturer

8 Reqd. ModelNumber

9 reference external sheet WarrantyGuarantorParts
10 Reqd. WarrantyDurationParts
11 reference external sheet WarrantyGuarantorLabor
12 Reqd. WarrantyDurationLabor
13 reference external sheet = WarrantyDurationUnit
14 linking BIM Model ExtSystem

15 linking BIM Model ExtObject

16 linking BIM Model Extldentifier

17 Opt ReplacementCost

18 Opt ExpectedLife

19 reference external sheet DurationUnit

20 Opt WarrantyDescription
21 Reqd. NominalLength

22 Reqd. NominalWidth

23 Reqd. NominalHeight

24 Opt ModelReference

25 Opt Shape

26 Opt Size

27 Opt Color

28 Opt Finish

29 Opt Grade

30 Opt Material

31 Opt Constituents

32 Opt Features

33 Opt AccessibilityPerformance
34 Opt CodePerformance
35 Opt SustainabilityPerformance
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Table 8 COBie worksheet-component

No. Class Property

1 Reqd. Name

2 reference external sheet CreatedBy

3 Reqd. CreatedOn

4 reference external sheet TypeName

5 reference external sheet Space

6 linking BIM Model Description
7 linking BIM Model ExtSystem

8 linking BIM Model ExtObject

9 Opt Extldentifier
10 Opt SerialNumber
11 Opt InstallationDate
12 Opt WarrantyStartDate
13 Opt TagNumber
14 Opt BarCode

15 Opt Assetldentifier
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