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what kind of materials the construction materials

The key is to identify what kind of materials the construction materials are made of,

uniclass2 0 1

.............................. #» Space/Room

SL_25_30_28 Experiment control rooms

———————— - System

Ss_65_40_33_51 Mechanical supply ventilation systems

l

Product

Pr_65_65_25_72 Rectangular sheet metal ductwork and fittings

!

2023/12/27




Scope of Consideration

Scope of verification:

Overall project:

* Project’s name: E Project

* Project type: Office

* Project scale:

3 floors above ground, total floor area 5000 m2

HVAC System ( A part)

Units for LCA calculation
. P(g

Sanitary System

Units for LCA calculation
Kg
Unit ({&)

Lighting System

Units for LCA calculation
Money (M)
Unit ({&)

model contains data that can identify what it is

7.3.2.2 IfcConstructionMaterialResource TypeEnum

uniclass2 015

The created BIM model contains data that can identify what it is

Case 1 : Products made from the same material.

System

Ss_65_40_33_51 Mechanical supply ventilation systems
Product

Pr_65_65_25_72 Rectangular sheet metal ductwork and fittings

Galvanized Dact]
\

N
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Definition of properties for model objects

Classifying Objects by Type and Instance with UNICLASS and IDEA Point. T g

* Assign UNICLASS

: Ss and Pritems to

. each instance

» Assign IDEA items

! toeach Type

* Assign Unit Price to
each instance (or
Type is also Ok)

UNICLASS classification items

IDEA classification items

Unit Price

__________________________________

Scope of Consideration

Building Project Overview
+ type: Office
+ scale: 3 floors above ground, total floor area 5000 m?

(1) Scope of Ducts
+ Systems: Ventilation system
* UNICLASS Ss (Level 4):
*+ Ss_65_40 33 48
* Local extract ventilation systems

(1) (2)

(2) Scope of Plumbing { {
+ Systems: Water distribution network system
* UNICLASS Ss (Level 4):

+ Ss_55 70 95 66

« Private water distribution network systems




Scope of Consideration

Ss_65_40_33_48

Local extract ventilation systems IfcFlowSegment

Pr_65_65_25 72
Rectangular sheet metal ductwork and fittings

Pr_65_65_25 14
Circular sheet metal ductwork and fittings

IfcFlowFitting

Pr_65_65_25 72
Rectangular sheet metal ductwork and fittings

Pr_65_65_25 14
Circular sheet metal ductwork and fittings

Ss_55_70_95_66
Private water distribution network systems

IfcFlowSegment

Pr_ 20 76 _52 85
Stainless steel seamless circular tubes

IfcFlowFitting

Pr_65_52_63_83
Steel pipe fittings

Issues related to the identification of the subject

Classification by UNICLASS... Pr 65 54 95 15
Private water distribution network systems Copper alloy gate valves

Pr 65 54 95 11

—
Cast iron check valves
Pr 65 54 95 12
. _00_94_99_
Gate Valves
Pr 20 76 52 85
—

Stainless steel seamless circular tubes

Pr_65 52 63 83
Steel pipe fittings

UNICLASS cannot classify the type of fittings.




Issues related to the identification of the subject

Classification by IFC-type...
Private water distribution network systems

IFC-type cannot classify the type of fittings

and controllers.

> IfcFlowController

EE— IfcFlowSegment

IfcFlowFitting

Issues related to the identification of the subject

Count

Total Length[m]

Condition : Element name contains "elbow"
Count

Head of Pressure Loss[m]

\ Total
Pressure

Loss

Therefore, instances of the target fitting
(elbow) are filtered and searched by name.




found the word elbow in the data

Ty o7y 777 (BaEEtE)

IFC

ME

N
&*E

Uniclass.Pr4348

—

IFC £ £ O Uniclass.Pr. £H 5
DRFEERVWTHIRFOREEZR
T DFENELI -T2, RE
EELTAMTRALT

IfcFlowController

IfcFlowSegment

IfcFlowFitting

Pr_65_54_95_15
Copper alloy gate valves

Pr_65_54_95_11
Cast iron check valves

Pr_65_54_95_12
Gate Valves

Pr_20_76_52_85
Stainless steel
seamless circular tubes

Pr_65_52_63_83
Steel pipe fittings

Definition of properties for model objects

Classifying Objects by Type and Instance with UNICLASS and IDEA

UNICLASS classification items

IDEA classification items

|+ Assign UNICLASS

| Ss and Pr items to
each instance

» Assign IDEA items

! toeach Type

__________________________________




The final data is mapped manually

PRODUCT®A3 — Manufacturin product made from multiple materials

Uniclass Ifc IDEADATA

]
IFC schema do not support - i ini
[ defining multiple materials, } MU|tI materlal plplng

\ /

1
: IDEAProduct code number s
==Ky
| H ! 222113000mIPN [ carbon steel pipe Ke
1812112000)PN | plgstic piping  PVC Ke
pipe
331131018pJPN || BAF, 20184 kw
h

Energy is used for pipe manufacturing. Automatically linked

This exchange of words doesn't get across

Case 2 : A product made from multiple materials

KSystem

Ss_60_40_17_96 Water cooling systems

Product
\_Pr_65_52_63_55 Multilayer pipes for water /|______________________________:
BB/
7‘ /
| A

el e e Bl
”””””””’1
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IFC is useful for this mapping process

PRODUCT®A3 - Manufacturing

Uniclass Ifc IDEA

——

| }----

IDEAProduct code number )
B

| I"_HIZZ‘””O,OOWPN !Galvanized duct lKg |

é@ﬁmtmzm»ﬁ—%%ﬂmv BBNEST
331131018pJPN | S, BAF1, 2018FE kW

Energy is used-for p;pc fratafactut ;IIS. Autulllatiua”y tinked

Integration of IFC BIM and LCA forCO2

LAC Calculate step by step

A3 Manufacturing formula for calculation.

. The basic unit of each material according to each area that affects the environment
¢ Manufacture products in factories

CO2emissiong= quan}it[y x IDEA-DB Basic ynit

BIM/IFC  : classification and shape

Manufacturing specification : Get the actual quantity

A4 Transport formula for calculation.

The basic unit of each material according to each area that affects the environment

l

¥ Transport from the factory to the site

Meansof Loading
CO2emissiong transportatio x| = - F x distance x IDEA-DB
. . n

Basic 4 7

B e 4

[ Set up transportation plans based on distance and load 1 BIM/IFC  : classification and shape
Make decision§ based on
quantity Manufacturing specification : Get the actual

quantity
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Introduction to the IDEA Database

IDEA is created and managed by the Sustainable Management Promotion Organization (SUMPO).

IDEA is used in LCA calculations, which is the data foundation that powers the MiLCA tool

® |DEA s a database that categorizes products, processes, tools,... in production of 99 manufacturing industries with a total of 4665 items.

® |DEA's database includes 5 main levels, level 1 classifies industries, the last level classifies products, services, etc. In addition, the
database also includes country information. , unit, natural resource calculation information

o o o o -y

IDEA Database Levels
Detailed information in the database

09111  Fine-grained Classification

091300000mJPN Detailed Classification  091311000mJPN  Fine-grained Classification

1
1
| :
I 1
I 1
! 1
! 1
I 1
I 1
I 1
! 1
1 ol 1
I 1
I 1
1 N \
I 1
I 1
I 1
| 1
| 1
| 1
! 1
| ™ N 1
1
1109 Intermediate Classification |
1

1
1 . .
1091 Subclassification o _ Natural Resource Analysis | |
[ . o Classification item Country Unit Data |
1 0911 Detailed Classification |

1
1
i |
! 1
! 1

Quantitative processing

Example of the results of processing duct quantities in Excel

‘ Volume of products used in transportation calculations }7

‘ Electricity consumption information for the operational phase }—

‘ Volume is calculated in Quantity units }7
‘ Volume is calculated in JPY units }—

________________

= ——— N N

I
I
[
7

~——— -

N,

IDEA

UNICLASS classification items Family Type classification item
|

Quantity subtotal

v




Quantitative processing

Information that categorizes spatial and 3D objects
IFC material definition

life cycle stages
1 y g Quantity and unit information provided by IFC

Evaluation tool product code Verified results of life cycle assessment

Information that needs to be added at each stage

Introduction to the IDEA Database

IDEA is created and managed by the Sustainable Management Promotion Organization (SUMPO).

IDEA is used in LCA calculations, which is the data foundation that powers the MiLCA tool

® [DEA s a database that categorizes products, processes, tools,... in production of 99 manufacturing industries with a total of 4665 items.

® |DEA's database includes 5 main levels, level 1 classifies industries, the last level classifies products, services, etc. In addition, the
database also includes country information. , unit, natural resource calculation information

o o - - -y

IDEA Database Levels

Detailed information in the database

09 Intermediate Classification

1

1

[}

L 091 Subclassification o , Natural Resource Analysis
[ . o Classification item Country Unit Data

' 10911 Detailed Classification
[}

1

1

1

09111  Fine-grained Classification

091300000mJPN Detailed Classification  091311000mJPN  Fine-grained Classification




Workflow

Overall process of linking BIM, Excel, MiLCA data and using UNICLASS, IDEA

® Use UNICLASS (Systems and Products) to classify BIM model objects.

® Through the mapping between Product items of UNICLASS with IDEA, define LCA information for model objects.

® Use UNICLASS, IDEA, BIM Type, manufacturer information to structure data, calculate and analyze results in MiLCA

Overall of Workflow and Dataflow - - - - - - - - - — - — 0 oo

Export Schedule Data Input data into MiLCA tool

v

v

Import Reprocess quantities based on the summary data exported from Revit. LCA (CO2) calculation
(Definition for
each instances)

~

Systems
Products

+

Database

~

Air conditioning system analysis results

CO2 analysis results per Pr at manufacturing stage
2 Climate change: 20 year index (IPCC 2013)

. - Pr €02 (Kg)
CO2 emissions per Pr at manufacturing stage VYIRS e proym
Pr_60_65_03_87 Supply and return air-handling units 34400.00
39% Pr_65_52_01_09 Carbon steel inspection chambers 1346.80)
0, 10,
0% 0% Pr_65_52_61_65 Plastics ducts for electric cables 156.58]
Pr_65_52_62_31 Flange jointing rings for steel flanges 119.57]
5% 4% 0% Pr_65_57_02_97 Wet scrubber filters 6000.00)
0y
2% 28% o Pr_65_65_24_16 Constant volume boxes 149.03]
0% Pr_65_65_24_29 Fire and smoke dampers 240.30)
18% 0% Pr_65_65_24_30 Fire dampers 172.73]
Pr_65_65_24_56 Non-return dampers 61.40
0 0
1% 0% Pr_65_65_24_78 Shut-off dampers 284.16]
0
1% 5% 0% Pr_65_65_24_93 Variable air volume boxes 506.60)
3% Pr_65_65_24_95 Volume control dampers 214.49
7% 0% _65_65_24
5% Pr_65_65_25_14 Circular sheet metal ductwork and fittings 3448.00
0,
1% 1% 0% Pr_65_65_25_32 Flexible ductwork 89.80
14% °
0% Pr_65_65_25_64 Flat oval sheet metal ductwork and fittings 20.15
0% 0%\ 09% Pr_65_65_25_72 Rectangular sheet metal ductwork and fittings 5962.00
o 0
Pr_65_67_29_12 Centrifugal fans 1757.53|
- . ) ) . Pr_65_67_39_28 Evaporative humidifiers 997.00
mPr_60_65_0 eturn air-handling units
mPr bles Pr_70_65_03_29 Fan coil units 17900.00
n
- Pr_70_65_03_47 Local air conditioning units 9180.00
= Pr_70_65_03_84 Split coil remote air-cooled condensing units 1110.00
-
Pr_70_65_04_02 Air diffusers 21781.20
Pr_70_65_04_03 Air grilles 3064.20
wP Pr_70_65_04_28 External wall grilles 6701.00
:\P' 70.65.0.47 Localai :\P [:\;”r‘i:b\‘wo-e air-cooled condensing units T o e 252000
Pr_70_65_04_28 Ex Pr ) Pr_70_65_04_44 Jet diffusers 13.40
mPr_70_65_04_44 Jet diffu P
Pr_70_65_04_48 Linear air diffusers 3328.00




Air conditioning system analysis results

CO2 analysis results per Pr during transportation from factory to site
2% Climate change: 20 year index (IPCC 2013)

L - . : Pr Cco2 (K

CO2 emissions per Pr during transportation from T Y ( ffzm

factory tO Site Pr_60_65_03_87 Supply and return air-handling units 1.19E+00)

Pr_65_52_01_09 Carbon steel inspection chambers 3.61E+02

Pr_65_52_61_65 Plastics ducts for electric cables 2.45E-02)

g Pr_65_52_62_31 Flange jointing rings for steel flanges 1.02E+02

Pr_65_57_02_97 Wet scrubber filters 4.70E-01]

e Pr_65_65_24_16 Constant volume boxes 1.28E-01)

Pr_65_65_24_29 Fire and smoke dampers 2.04E+02

Pr_65_65_24_30 Fire dampers 1.47E-01

Pr_65_65_24_56 Non-return dampers 5.22E-02

Pr_65_65_24_78 Shut-off dampers 2.42E-01]

Pr_65_65_24_93 Variable air volume boxes 6.70E-02

W Pr_65_65_24_95 Volume control dampers 1.80E+02

Pr_65_65_25_14 Circular sheet metal ductwork and fittings 9.24E-01]

Pr_65_65_25_32 Flexible ductwork 7.64E-02

Pr_65_65_25_64 Flat oval sheet metal ductwork and fittings 1.72E-02

Pr_65_65_25_72 Rectangular sheet metal ductwork and fittings 1.02E+03

Pr_65_67_29_12 Centrifugal fans 4.72E-01

mPr_20 29 29 84 Spacer sleeves m Pr_60_65_03_87 Supply and return air-handling units Pr_65_67_39_28 Evaporative humidifiers 2.67E-01]

m Pr_65_52_01_09 Carbon steel inspection chambers m Pr_65_52_61_65 Plastics ducts for electric cables Pr_70_65_03_29 Fan coil units 1.27E+00)

B e o s et o5 1. o

m Pr_65_65_24_30 Fire dampers mPr_65_65_24_56 Non-return dampers Pr_70_65_03_84 Split coil remote air-cooled condensing units 1.93E-01

m Pr_65_65_24 78 Shut-off dampers m Pr_65_65_24_93 Variable air volume boxes Pr 70_65_04_02 Air diffusers 1.17E+03
m Pr_65_65_24_95 Volume control dampers Pr_65_65_25_14 Circular sheet metal ductwork and fittings -

m Pr_65_65_25_32 Flexible ductwork Pr_65_65_25_64 Flat oval sheet metal ductwork and fittings Pr_70.65.04.03 Air grilles 8.18E+02

m Pr_65_65_25_72 Rectangular sheet metal ductwork and fittings Pr_65_67_29_12 Centrifugal fans Pr_70_65_04_28 External wall grilles 6.47E-01]

m Pr_65_67_39_28 Evaporative humidifiers m Pr_70_65_03_29 Fan coil units Pr_70_65_04_30 Floor linear air diffusers 8.08E+02

m Pr_70_65_03_47 Local air conditioning units m Pr_70_65_03_84 Split coil remote air-cooled condensing units
m Pr_70_65_04_02 Air diffusers m Pr_70_65_04_03 Air grilles Pr70.65.04_44 Jet diffusers 13603
Pr_70_65_04_28 External wall grilles Pr_70_65_04_30 Floor linear air diffusers Pr_70_65_04_48 Linear air diffusers 3.80E-01






