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21AN53R5YL IAYIANNTANL S:UUUSUDNINNE Harszungana unantn 101
wWeunsruvitlatussuudsuonnmauvudalusitiss Al platform

wieuuszud loT and Monitoring based Commissioning (MBCx) for all type
HVAC systems

Research Assistant - Smart Building Lab, University of Nebraska - Lincoln

ASHRAE RP 1615 - Fault Diagnostics for supermarket systems (USA)
ASHRAE RP 1486 - Fault diagnostics for a chiller system (USA)

Projects

ASWMIUINSAUNIUNSANSITINUSIUUIANSI el fid1sun1sUssuganawus:uy
Usuannduazszunsons s EMIS tool - sz 1 niu anll - ann 1 2562 — 2563

sruudladuanuRanaIndnduzszuulsuamMduuy Variable refrigerant volume

ssuumuAmantsiluUs:ansans:uudsuonnavuialnniuvusalusis (CPMS
Control and optimization)
fusuuaNAssansuuionmsifadumnuiaUnfivasszuudamassnluis (Chiller
Diagnostics)

AsWIUNnsgIuAsAoNliBdUilaRusruunsIain (Monitoring based
Commissioning, MBCx)
ANF99NKUUNNOSHIUSULANIRLANNAANAIASUUUs U MALazszuga e (AFDD
standard)
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AR
USawmitan : Ph.D. jn Architectural Engineering:
University of Nebraska - Lincoln, USA in 2015

USmaiTw : M. Eng in Mechanical Engineering:
Chulalongkorn University, Thailand in 2009

USaweas : B. Eng in Mechanical Engineering:
Chulalongkorn University, Thailand in 2005
ATTULEE TN Y

fimnuEiaizi amm e u Fault detection and diagnosis,
Advanced control in HVACER, Building data analytics, Virtual
sensing and modeling, building simulation platform @ miussuy
anangaaaday wnndt 10 1

gWrRusruridadaszunliuainduundn Tuldd (AFDD), dWwaiurszun IoT tladndsuassuiunisg
Monitoring based Commissioning (MBCx)

Wmanhlasensiia

ATTHRINIATELIUATFLAELUIMIIAITATUIATS AT T ustuuat esda Tuldd mivnisdssuda
= = . ol

wasusELuliuata AR TELN aaAA faa EMIS tool — seari 1 vu avle — and 1 2562 — 2563

-HWantnugiduanusnidioann1sdaasus (IBC research unit)

mﬂ%ﬁmﬂ‘s‘smzwLr«ﬁ'aaﬂau,a:uﬁmﬂﬁuqmmﬁﬂﬁn ALARINTTUANARS
HMIAINENABAZUNN

-CEO - u31n 1 103 ausulwadu {1dn

Deeptech startup mslfnsaivaunvos nTuaANASNNANNNTIH NFINTN
mANNTIHN



BIM backgrounds
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Integrated BIM (iBIM) development
for continuous commissioning of a fan coil unit

(integrated BIM, iBIM) Tudszmalng
vle Bim duisaaiasfianisaia
wuudruilfuazoandiuauinu
Amsnaadiavindy wanusdalyd
il lunszuaunnsmsiaaau
n1svnTusruudiuatnARIuR
faafsaudanu fmM unanuiiyjaniu
ANTNTRIUINTEUIL iBIM (Rann

REDHUAMAQSIDSH QS. LAUBEY DSIABDUSTY
Qas. wncaowoud umgnus
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ISSUE #03
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Thai Society of Mechanical Engineers

n5idUselevyl BIM (Building Information Modeling) d@1%15U81A15
992382 (Smart Buildings) Tuuszwdlne

Joudvalae

HA.AT.AUTY F5IAYINTY

Buiding
Information._

Modeling

BIM uazaudnlataguu

Ui 1 BIM process (¢
E

ANsigUs:1uani BIM (Building Information Modeling)
fmsua1msdansu: (Smart Buildings) Tuuszwmelng
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Automation in Construction 24 (2012) 149-159

Contents lists available at SciVerse ScienceDirect AUTOMATION IN

Automation in Construction

journal homepage: www.elsevier.com/locate/autcon

How to measure the benefits of BIM — A case study approach

Kristen Barlish *, Kenneth Sullivan

Arizona State University, United States

Perdue building project description.

. . . . . . . ® . .

Building information modeling for sustainable design and LEED™ rating analysis Yein Desciiptinn

Salman Azhar a,*. Wade A. Carlton ?, Darren Olsen?, Irtishad Ahmad b Project Perdue School of Business, Salisbury University
Client University of Maryland System of

2 McWhorter Scheol of Building Science, Auburn University, Aubum, AL, USA Scl ls/Salich Lipiversity

b Department of Construction Management, Florida International University, Miami, FL, USA  Automation in Construction 20 (2011) 217-224 by
Construction start date | 07/27/2009
Construction end date | 06/09/2011
Construction budget $39,000,000 > 1 O, OOO m2
Delivery method CM-at-risk
Construction manager | Holder Construction Company, Atlanta
Architect Richter Cornbrooks Gribble (RCG)
Size =TT O00 Tt S =StOTICS WITIT CTICIoSCa PeTTtouse
Building system Foundations: auger cast concrete piles,

grade beams and strip footings
Superstructure: structural steel
Floors: concrete slab on grade and slab on deck
Interior partitions: gypsum board on metal studs
Exterior skin: brick masonry with precast accents,
glazing, and some CMU

S M A R T Roof: vertical mansard roof screen wall with built-up roof

ENGINEERING

ANDINN@VAJ":'?# c a




BIM LAB
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BIM research
(green buildings)

Relationship between BIM-based sustainability analyses types and LEED® credits.

IFIoNSSIAVSIA 256
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m INTECRATED
|es ENVIRONMENTAL
SOLUTIONS

Perdue Architecture with Zonesiesve.mit

. . . . . . . . 05/Apri2010
Sustainable analysis types with relationships Sustainable design related analysis types P
® it
to LEED™-NC credits (ver. 2.2) Energy  Daylighting/solar ~ Acoustic ~ Material Value/cost  Site [ Contents: Energy & Carbon results Architecture 2030 Challenge Climate Energy Index
analysis  analysis analysis  documentation  analysis analy<Q .
< Energy and Carbon Results
LEED® Credits LEED® Points
Minimum energy performance Required [ ) L ]
Fundamental refrigerant management Required [ )
Optimize energy performance 10 [ [ ]
Renewable energy 3
Enhanced commissioning 1
Enhanced refrigerant management 1
Measurement and verification 1 e ¢ v fesve cony
apachesin
Building reuse — existing walls, floors and roof 2 ¢
Building reuse — existing interior nonstructural elements 1 * LEED® credits that can be documented using results of BIM software.
Indoor environmental quality Max. 15 LEED®-NC credits that can be earned using BIM-based Can the LEED®*  Performance Is the credit Was the credit
.. . . X ) " performance analysis software credit be earned  analysis being attempted  validated in the
Minimum indoor air quality (IAQ) performance Required using BIM? software that by Salisbury case study?
(yes/no) could be or was  Building? (yes/no)
used? VE/REVIT
Increase ventilation - - 1 LEED credit Credit description LEED® points
Construction IAQ MGT plan — during construction 1 L ]
Construction IAQ MGT plan — before occupancy 1 [ ] Energy and atmosphere s e ;
: EApl Fundamental building systems commissioning Required No Yes
Controllability of systems — thermal comfort 1 EAp2 Minimum energy performance Required Yes VE Yes Yes
. = EAp3 Fundamental refrigerant management Required No Yes
Thermal comfort — design 1 L] [ ]
. . EAcl Optimize energy performance 10 Yes VE Yes Yes
Thermal comfort — verification 1 [ ] L ] A Renewable energy 3 No No
lesi . - . . - . EAc3 Enhanced commissioning 1 No Yes
A Pre-design stage, @ Design stage, ¢ Construction stage. EAc Enhanced refrigerant management 1 No Yes
EAC5 Measurement and verification 1 No No
EAc6 Green power 1 No No

dununsaiunsinansing — BIM for LEED
rating to reduce time-consuming issue
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Automation in Construction 110 (2020) 103049

BIM assisted Building Automation System information exchange using
BACnet and IFC

Shu Tang™*, Dennis R. Shelden®, Charles M. Eastman®, Pardis Pishdad-Bozorgi”, Xinghua Gao“

# School of Architecture, Georgia Institute of Technology, 245 4th St NW, Adanta, GA 30332, USA
® School of Building Construction, Georgia Institute of Technology, 280 Ferst Dr., Atlanta, GA 30332, USA
© Myers-Lawson School of Construction, Virginia Polytechnic Institute and State University, 1345 Perry St, Blacksburg, VA 24061, USA

A! CAMPUS | Mechanical Engineering

L)

Check for
updates

"‘f{,ﬁ”aaédnnmﬁ

Click to lock the tooltip

<
1016 ppm
3363 %
0.05 lux
23
0
2548 °C

Analytics

View

7D BIM service for BMS GUI
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Autodesk Forge for loT Integration Sample

&% Autodesk Forge Demo

& GetHub WORKING CONDITIONS X

L 0 ~»
. Room 9 -
- Vpiond Environmental Data -

T o H "
, : emp 2FC NN WORKING CONDITIONS X | 1ST FLOOR LIVING ROOM 9 X
e ot - S llumi ] 4Q]x Sound

- g ., 1st Floor Living BTG o
¥ Subscribe CUSTENEaEing FrSEsLs Room 9 DomHER  1.68 W/it?

&
Environmental Data
tROA €

Ryuji Ogasawara , Temp 27°C Humi 41 % Wk

» Kitchen 11 Shigekazu S
igekazu Saito Mumi ]45|x Sound LSl

DORBEAT 0.70 W/t

¥iDiig Heom(l % ‘ i Current working members
Todays work schedule “ 9 BEE

Toshiaki Isezaki

» 1stFloor Living Room9 =

» 1st Floor Stairway 32

Toshiaki Isezaki MOERS -

DOBERT  43.73 Btu/(hft?)
Ryuji Ogasawara NEE

& Prepare scaffoldings
» Stairwell 37

» ¥ y N & Installation ceiling panels

» EERF /] k 3 O Set in ceiling panels Shigekazu Saito 1 ABEDHD 150.000" 2
Realtime sensor data show on the panel R T i -
i ’ loor Livin
Room geometry color will change by illuminance data SN (N 2 Todays work schedule i o ’

r 1ourour wwan way 32

& Prepare scaffoldings BhAFOR
» Stairwell 37 iz

BIM research o

O Set in ceiling panels

Select a Room and get room properties

room properties have some MEP space information

BHRESE
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iBIM definition and use

So what is necessary to approach a world where a BIM exists for every building with each
BIM including all the information necessary to simulate energy requirements, indoor air
conditions, acoustical performance, and lighting along with the associated occupant and
environmental impacts? We believe that there are two enabling sets of technologies that are
needed that require significant research and development effort: 1) definition and development
of an integrated building information model (1IBIM) for existing buildings that includes both the
models and data necessary to provide a holistic virtual representation of the building
environment (visual, thermal, air quality, lighting, and acoustical along with energy
performance) and 2) easy-to-use and automated methods to allow non-expert users to create and
update 1BIMs for exasting buildings

Integrated BIMs (iBIMs) are needed because the modeling approaches and input data
requirements are inextricably linked and existing buildings might best be represented using a
combination of white-box (physical), gray-box (semi-empirical), and black-box modeling

pproaches that require a mixture of physical characteristics and empirical parameters derived
from in-situ tests. The iBIMs should also include real-time building operating information/status
niven the large number of buildings and their tendencies to change over time, we believe that
he only practical approach for creating and maintaining iBIMs would be to engage occupants

mn collecting information for thewr own buildings. However, the general population lacks the
knowledge and possibly patience to obtain much of the information that would be needed for
traditional forward and physically-based modeling approaches. Therefore, the creation and
updating of an iBIM for an existing building should be fast and performed in an automated or
semiautomated fashion with minimum data required and at low cost.

?
SMART Data?

ENGINEERING

ancINN@VATION
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Braun, I., Cho, Y., and Li, H. (2010). “Editorial: Expanding BIM to Mecet the Grand Challenges in Buildings—What
15 Needed?” Journal of HVAC & R Research, 16(5), pp. 543-544.

EpITORIAL:

Expanding BIM to Meet the Grand Challenges in
Buildings—What is Needed?

Jim Braun, Phy
Fellow ASHRAE

Yong K. Cho, PhD Haorong Li, PhD

Member ASHRAE

Jim Braun is a professor in the Mechanical Engineering department at Purdue University, West Lafayette, IN.
Yong K. Che is an assistant professor in the department of Construction Systems and

Haorong Li 15 an associate professor in the department of Architectural Engineering at the Umversity of
Nebraska-Lincoln, Lincoln, NE.

Static data include: commissioning data conditions and
design data

Dynamic Data — BAS (BAS control sequence)
Final Structured data are sent in terms of BIM file

Available static data are used for FM

> &



BIM research -
Fault diagnostics

BIM LAB
—_— -

by EIT

B. Dong et al. / Automation in Construction 44 (2014) 197-211

1. Pre-construction =

Stap . . A0
t-‘Cmﬁ)rma ) Run Simulation
n

MNeutral File
Create BIM Exchange Format

Building
Simulation baS:lilne
Model Results mode
- Building
MMHVAC Inf
Parse Neutral File n

2. LEED Process
| BIM |28

BACnet Point
List

\J

3. BAS Da

A BIM-enabled information infrastructure for building energy Fault 5 Operati.OnS versus

static and BAS data

Detection and Diagnostics

Bing Dong ¥, Zheng O'Neill b Zhengwei Li ©  Automation in Construction 44 (2014) 197-211

2 Department of Mechanical Engineering, The University of Texas at San Antonio, San Antonio, TX 78249, USA
b Department of Mechanical Engineering, The University of Alabama, Tuscaloosa, AL 35401, USA
© School of Mechanical and Energy Engineering, Tongji University, PR China
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AHU1 Operational Data
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Data from

BIM
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by EIT

3 BIM DELIVERABLES

* Site model
* Massing model
® Architectural, structural, MEP models
o For regulatory submissions
o For coordination and / or clash detection analysis
o For visualization
o For cost estimation
*» Schedule (material, time etc) and phasing program (in BIM or spreadsheet)
*» Construction and fabrication models
» Shopdrawings
* As-built model (in native proprietary or open formats)
» Data for facility management

« Other additional value-added BIM services

- #@ounu international guide -
Data or information

- SG - Information transfer
guide (Data to FM)

SMART
ENGINEERING
anolIN N@VA;II'_Ipp
- .

international guide

Conceptual
Design

Schematic
Design

Detailed
Design

Construction

A
"

.
e
Y
o
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Table 5: Example of a BIM Project Collaboration Map

/

Provide requirements
related to form,
function, cost and
schedule

\

Employer

Provide design review
and to further refine
design requirements

Design reviews. Final
approval of project
design and metrics

Monitor construction
and give input to
construction changes
and issue

Architect

Begin design intent
model with massing
concepts with site
considerations

Refine Design Model
with new input from
Employer, Consulting
Engineers, and
Construction Manager

Continue to refine
Design Model.
Introduce consultants
modelsand perform
model coordination

Finalize Design model,
Tender Documents and
Specifications,
Regulatory Code
Compliance

Respond to
construction RFI's
Performcontract
administration, update
Design Model with

shanges

(Consulting Engineers

Provide feedback on
initial building
performance goals
and requirements

Provide schematic
modelling, analysis
and system iterations
as Design Model
continuesto develop

Create Discipline-
specific Design
Models and Analyses

Finalize Discipline
specific Design Models,
Tender Documents and
Specifications, Code
Compliance

Respond to
construction RFI's and
update Discipline
specific Design
Models, field

c

As-Built

Facility
Management

Engage Architectand
Facilities Group for
handing over

s -

Verify As-built model

Coordinate
information exchange
through model to
Facilities Group

| Contractor / \

Quantity Surveyor

Provide feedback on
initial building cost,
schedule, and
constructability %k

Provide design review
and continued
feedback on cost,
schedule and
constructability

Create Construction
Model for simulation,
coordination,
estimates, and
schedule

Enhance Construction
Model and perform
final estimate &
construction schedule,
Manage bid process

Manage construction
with subcontractors
and suppliers, inform
changesto Design
Model

commissioning

Verify As-built model

Prepare handover
documentation

Prepare As-built model

- - g

- -

0 a
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Facility 1:50 BIM element is modelled as an actual constructed
Management building component or system and is an as-built
* O&M representation of the actual completed building.

Water storage tank element with attached
specification PDF (Source: HDB)

- SG - Data to FM (O&M)
- Survey and synthesis FM information (pdf
based and ACMV guide)
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ACMV BIM ELEMENTS
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Element

Elements or Parameters nesded
by each non-ACMV discipline

ACMY
Equipment

ACMY
Distribution

Air Handling unit

Chiller unit

Variable refrigerant unit

Cooling Tower

Split-type indoor & outdoor air conditioning units

Exhaust or extract air fans

Fresh air fans

Other fans such as jet fans

al han for proj with Distri lin

Exhaust air ducts (excluding hangars)

Fresh air ducts (excluding hangars)

Supply air ducts [excluding hangars)

Return air ducts (excluding hangars)

Transfer air ducts (excluding hangars)

Diffusers, air-boots, air grilles, air filters, registers

Fire dampers, motorized dampers, volume control
dampers, COs sensors, CO sensors

- Find out ACMV and SN guide for FM users
- Non-standardized elements in Thailand

R
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Properties Trends Reports

CHILLER-1

Low 250.9

E " % Setpoint 8.0 @ | \Aiarm Low Pr
'. i g 0.0 Flow| 0.0 @ | [aiarm Hign pr
&l ‘ L} ‘ | y 330783.4 @ Hi 249.3 @ | arm i
- B )
@

o e : R —— %Com 0.0 tarm EVL
R A A R A B AR | 1 e 2 ? Sl e

*= Reset CH Alam Lock

EERING NETWORK

CHILLER-2 Setpoint 8.0
14 2|pveride Run Flow 15.5
301487.8 | Hi 346.8
Low 126.1

%Com| 65.7

PCHP-2
12.1

Setpoint| 7.7
Flow  15.7
Hi 385.8
Low 121.8
%Com| 62.3 @ | nar

PCHP-3

4 ﬂuw\e\ 1 Interface ! auto room TEmr 0.0 | °C

> B8 Chiller-2 Interface ROOM HUMIDITY| (0.0 [%rh ROOM TEMR||26.6 °C bn
Chiller-3 Interface T - i &
b Pump ZN2 N } ROOM HUMIDITY||58.6 |[%rh
> E8 OA Condition f At rOOM TEMP,|26.3 || °C
v B8 Enviromental ROOM HUMIDITY|59. 1| %rh | = IF-04
3 Dashboard \F.04 P ROOM TEMP||25.2|| °C |on
> @8 ch-1 schedule - o
b @ ch-2 schedule ( ROOM TEMP(26.7| °C ROOM HUMIDITY|60.2 | %rh|
| h-3 schedule ROOM HUMIDITY | 54.6| %rh T
. K ! 4 Floor2 |
EAF/I“'NMG OUTSIDE THE’@ SSROOM [ S || == E Fioora | ROOM TEWP | 26.6) °C e o
. | o o | ] " v #, Floor4 R0 ROOM HUMIDITY|[58.1|[%rh
FOR EV YONE » " i B, Network Architecture i - 00
- ’ : b 1 > @8 BTU_Meter . o RrROOMTEMP|26.7 || °C

ROOM HUMIDITY| 57.0| %rh ROOM TEMP| 26.2| °C "

ROOM HUMIDITY||54..8| %rh|
F-01 .
rRoOM TEMP|28.0| °C ROOM TEMP||27.2| °C P! o
ROOM HUMIDITY |57 .5 [%rh ROOM HUMIDITY| 54.7 |%rh,
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Capacity 24 24/ unit AT
Power Supply 380 /3750 380 /3750 Vi@ Hz
Poweer Consumption Power Input 168 19.005 KV

Hermetic (Scroll OC
Type of Compressor Digital Scroll

Iverter)

HPS / Setting (Auto) Discharge Pressure 440 psig
LPS / Setting (Auto) Suction Pressure 130 psig
Chilled Water Flow Rate 363 5T7.6(3.63) gom (L/c}h
Chiller Supply Water Temperature Tevo 45 a5 (7.22) °F (°C)
Chiller Return Water Temperature Tevi 55 B5 (12.78) °F (°C)
Chilled \Water Prezcure Drop 24 2504 kPa
Condenser Water Flow Rate 5.20 72 (4.54) gom (L/s)
Condenser Water Supply Temperature Tedo 100 (37.78) 100 (37.78) °F (°C)
Condenser Water Return Temperature Tedi 90 (32.27) 90 (32.27) °F (*C)
Condenser Water Preccure Drop 43 45.15 kPa
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Chiller plant manager (CPM) and building automation system (BAS) with design information
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23.75.00.00 CLIMATE CONTROL (HVAC)

23.75.10.00 Transformation and Conversion of Energy

tJeuin Tunnseiiunns

23.75.35.00 Impelling Equipment

23.75.10.11 Central Heat Generators

s 23751
s 23751
* 23751
* 23751
* 23751
* 23751
* 23751

0.11.14 Hot Water Heat Generators
0.11.14.11 Cast-lron Boilers
0.11.14.14 Condensing Boilers
0.11.14.17 Finned Water-Tube Boilers
0.11.14 21 Firebox Heating Boilers
0.11.14.24 Flexible Water-Tube Boilers
0.11.14.27 Pulse Combustion Boilers

IFC2x3 - text

SMART

format

23.75.35.14 Air Handling Units I

23.75.35.14.11 Built-Up Indoor Air Handling Units
23.75.35 1414 Customized Rooftop Air Handling Units
2375351417 Modular Indoor Air Handling Units
23.75.35.14.21 Modular Rooftop Air Handling Units

23.75.356.17 Fans

23.75.35 17 .11 Fans for Air Ductwork
23753517 .14 Fans, Single Units
23.75.35.17.17 Room Air Circulation Fans
23.75.3517.17 11 Ceiling Fans
23.75.35.17.21 Air Curtains
23.75.35.17.24 Axial Fans
23.75.35 17 27 Cenfrifugal Fans

IFIoNsSsIAVSIA 256
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23.75.65.00 Monitoring and Control Equipment

I 23.75.65.11 Monitoring and Control of Internal Climate I

23.75.65.11.11 Heating Controllers
23.75.65.11.14 Heating Programmers

23.75.65 1117 Heating Optimizers/Economizers

I 23.75.65.14 Industrial Plant Performance Controls

23.75.65.14 14 Centralized Plant Controls
2375651414 11 Temperature Controls
23.75.65.14.14.14 Pressure Controls
23.75.65.14.14 17 Flow Controls

23.75.65.14.14 21 Concentration Controls
23756514 .17 Control and Monitoring Boards/Panels

IFC4x. — APl and Web information for 7D BIM

Omniclass requirement (Table 23, HVAC

ENGINEERING

anocINN@VA
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MRS IC T

System 75)




BIM information exchanger
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1.

ACMV BIM ELEMENTS
Element fc Element
Air Handling unit IfcEvaporativeCooler Type
Chiller unit IfcChilerType
Variable refrigerant unit IfcArTerminalType
Cooling Tower IfcCoolingT owerType
ACMV . .
Equipment Split-type indoor & outdoor air conditioning units IfcAirTerminalBoxType
Exhaust or extract air fans
Fresh air fans IfcFanType
Other fans such as jet fans
Heat Exchanges for projects with District Cooling IfcHeatExchangerType
Exhaust air ducts (excluding hangars)
Fresh air ducts (excluding hangars) IfeDuctFitting Type
Supply air ducts (excuding hangars) IfcDuctSegmentType
Return air ducts (excluding hangars) IfcDuctSiencerType
.‘&‘CMV. Transfer air ducts (excluding hangars)
Distribution
Diffusers, air-boots, air griles, air fiters, registers IfcFiterType
Fire dampers, motorized dampers, volume control IfcDamperType
dampers, CO2 sensors, CO sensors
SMART
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N
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Designer information
Material approval
FM data (material approval)

Static data (commissioning
record and design)

Dynamic data (BAS and CPM
data) - IFC4




IFIoNSSIAVSIA 256

National Engineering 2021
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¢
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Position | Qty.| Description Single Price . _ x a——
1 | TP 50-130/4 A-F-B-BAGE ramily 1ypes Properties
[
. - e ® B2
Typename: |CM 50-1420 T ¥ | &
IfcBuildingSts ‘Level 6' (ObF_8TBRzE_fwb7ME422bG
Search parameters ql i uidingStorey Level &' (ObF_ e )
=]
IfcFlowMovingDevice
Parameter | Value | Formula | Lock | [l O0TmD2ywgP489 1yFPBIHSK
Hots! Proguct plcturs may diffsr from actual product Constraints w Plumbing_Pumps_Dab-Pumps_CM-50:CM 50-510 T:621569
Product No.: 08087201 3]
IFC Parameters 2 =
Single-stage, close-coupled, volute pump with in-line suction and discharge ports of - | =&
identical diameter. The pump is of the top-pull-cut design, i.e. the power head IchxportAs ilchumpType E: i [0.0000; 0.0000; 1.0000]
(mator, pump head and impeller) can be removed for maintenance or service while s
the purnp housing remains in the pipework. . [7.352941818; 6.9065876539; 0.0000000013] [Metri Cubi]
Ihla -~
The pump i fitted with an unbalanced rubber bellows seal. The shaft seal is - IfcBuildingStorey ‘Level 6'
;ﬁﬁrsﬂggﬂg%gg}.lz?ﬁﬁ. Pipework connection is via PN 16 DIN flanges (EN 1092-2 EMCLOSURE CLASS ( IEC: 55 (Protect. waterJe‘ts,lrd = [1.0000; 0.0000; 0.0000]
The pump is fitted with a fan-cooled asynchronous mator. MOTOR EFFICEMCY AT (87.6-83.6% = 2]
= [c3]
Further product details MOTOR EFFICENCY AT (87.7-87.2% = 2
The product camies the Grundfos Bluefilux® label. it represents the best from MOTOR EFFICEMCY AT (86.7% = i
Grundfos within energy-efficient mators and frequency converters. Grundfos @ F
Blueflux® solutions either meet or exceed legislative requirements such as the EuP PUMPED ||qu|d Water -
IE3 or IE4 grade. ] s
LIQUID TEMPERATURE :120.00°C = [
i \ LIQUID TEMPERATURE :20.00 °C = 3]
I DEMSITY 998.2 kg/m2 = &
/ KINEMATIC VISCOSITY {1 mma/s = Default Elevation :
The product's minimum efficiency index (MEI) is greater or equal to 0.70. This is by Default Elevatior 0.0000 [metri]
the Commission Regulation (EU} d as an banchmark for SPEED FOR PUMP DATA: 1430 rpm = b

best-performing water pump available on the market as from 1 January 2013.

ACTUAL CALCULATED :13.2m3/h = 13.2m3/h
Ef:ﬁousing and pump head are electrocoated to improve the corosion RESULTING HEAD OF T :18.7 m = Iz:g :9”;6 999 ANNEX A
resistance. ACTUAL IMPELLER. DIA (240 mm = »
Electrocoating includes 998.2kg/m2
;;Slkihnet-basfd _ct:lhea_ningh o ] SHAFT SEAL BAQE = 55 (Protect. water jets/duct)
3} Cathodic elmmcoanngp[ep:xv!- ® CURVE TOLERANCE IS0 9506:1995 ANMEX A = L mm2/s
4) Curing of paint film at 200-250 °C PIPE CONMECTION DM 50 _ 20.0000 [Chilo THERMALTRANSMITTANCEUNIT Gram \ Kelvin Second?]
PRESSURE STAGE BN o ;506(.1;);)(; IE/Chilo THERMALTRANSMITTANCEUNIT Gram \ Kelvin Second?]
RATED POWER. - P2 2.2 kW = 87.7-87.2%
POWER (P2) REQUIRED (2.2 kW = 86.7%
RATED CURRENT 494 = DN 50
. RATED SPEED 1450 rpm - ;j :‘6‘“’
Identity Data ¥ Water
% g 494
3 Pump ousng S o e 41 4t Manage Lookup Tables 1450 rpm
3: Stub shaft 18.7m
; :’Er:f::::""'m' stool How do I manage family type B HM oK Cancd Apply BAQE
1450 rpm

EMNJINEC Iz
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BIM LAB IFC data format - with
T e
Wrsa Pproperty

= PTHRETES x Properties |
{33 LIANG CHI INDUSTRY (THAILAND) CO., LTD. Family: Cooling_TowerEECTafe ) e i
=
FANLESS COUNTER FLOW INDUCED DRAFT ; ildi | ' v
B —————. e Tz Refer to Catalog - Duplicate... i IfcBuildingStorey 'Level 6' (ObF_STBRZE_fwb7ME422bG)
IfcEnergyConversionDevice
DATE . o Rename... DIFIEQSq13COrPYyHzeYt
TOWER MODEL NO. : LFC-N-80 Type Parameters | Cooling_TowerEEC1eiads:Refer to Catalog: 518347
NU. UF SELS 1 @
Parameter | Value | =| N [0.0000; 0.0000; 1.0000]
DESICN & OFEEATRG CRIITING i Constraints A [7:9521:16:‘»458; ,10..6435801147; 0.1500] [Metri Cubi]
\\'Av|~F,)'z Fl.f.’)W RATE. }‘, : :PM.‘SH Default Elevation ii}.DODO E IchuildingStorey Level 6
e, - = e . ||
AMB. WET BULB TEMP. : 28 % DIMENSION L 2080 mm ;
EJECTION PIPE PUMP HEAD it M DIMENSION W 2680 mm '; :
DRIFT LOSS OF WATER FLOW RATE ©0.001-0.009 % DRY WEIGHT 350 Kg ;‘
EVAPORATION LOSS OF WATER FLOW RATE  : 093 % ] OPERATING WEIGHT PER. TOWER, 1770 Kg ‘;)
DESIGN WIND LOAD t 200 Kg/M E > Mechanical 1
1 |identity Data ¥
STRICTURAL DETAILS
i 208042680 MM IFC Parameters : £
s 5 Ke IfcExportas IfcCoolingTower il ] ———
1770 Ke Data a
WATER FLOW RATE. 815 LPML/SET 28.3000 [Chilo THERMALTRANSMITTANCEUNIT Gram \ Kelvin Second?]
HOT WATER TEMP., 37.80°C 32.2000 [Chilo THERMALTRANSMITTANCEUNIT Gram \ Kelvin Second?]
: HDGS. COLD WATER TEMP, 32.20°C Wokghz
© ERP. ANE, WET BULE TEMP, 38.30°%¢ ‘;fﬁ“"‘m ’”
+ FRP. ——— EJECTION PIPE PUMP HEAD, 15 M NRATE 0.93%
e DRIFT LOSS OF WATER FLOW RATE. 10.001-0.009 % 37.8000 [Chilo THERMALTRANSMITTANCEUNIT Gram \ Kelvin Second?]
: HDGS. 0 g mrasncy EVAPORATION LOSS OF WATER FLO 0,93 % 815 LPM,/SET
R R DESIGN WIND LOAD 200 Kg/M2
$ THDOS 2080 mm
: SIS 2680 mm
850 Kg
What do these properties da? |] M e
) @@{E@U@ << Preview oK Cancel Apply |] F @
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IFC data format — with

property

UNI -
Physical and Electrical Data
Model WCU - PHE 024
Power Supply VjPhjHz 380/ 3 /S0
Nominsl Cooling Capacity MEH 288
Power G i W 15.005
EER 15.02
8 *
Efficiency @ Full load = =
=
Type Hermetic (Scroll DC Inverter)
Hp. 332
Ca
mprEsar Qty./Unit i
Ratz Load Amps. (A} &1
Type Driver DC Inverter
Qy.funit 1
Type R-410A
Charge Holding
Refrigarant HPS/Setting (Auto) psig 340
LPS/Setting (Auto) psig 130
Type Plat heat exchanger
Q. /Unit 1
Water Flow Rate (GPM) ** 72.00
Entering Water Temp. (F) ** 20
R Leaving Water Temp. (F) ** 100

¢
5
2
3

AMLTAN 4

IFIoNSSIAVSIA 256

National Engineering 2021

Water Pressure Drop (FLWG) **

\|INVERTER TYPE

No. of Water Passer

Water Chiller

=

b

Wate

Dimension

1k

MNote
MBH = 1000 BTUH

% NOMINAL VALUES

FOR SL. UNIT, CODLING CAPACITY (KW) = (M
* RATED IN ACCORDANCE WITH AHRI STAND

Catalog

_Vm’ SICETX

Type name:

Search parameters

Parameter

Value

Formula | Lock |'\

2300.00 =

1000.00 =

1200.00 =

IFC Parameters
IfcExportAs

fcChiller =

Data
COOLING CAPACITY

293 KW =

POWER SUPPLY

380V /3Ph /50 Hz =

MNOMINAL COOLING CA

288 MBH =

POWER COMSUMPTIO

19,005 kW =

EFFICIENCY @ FULL LO

4.40 COP =

EFFICIENCY @ FULL LO

15.02 EER =

EFFICIENCY @ LOAD PR

6.64 COP =

EFFICIENCY @ LOAD PR

22,68 EER =

DRIVER DC Inverter =

COMPRESSOR TYPE

HERMETIC (SCROLLDC =

COMPRESSOR Hp.

33.2 Hp. Z

COMPRESSOR Rate Loa

61A =

REFRIGERANT TYPE

R-410A =

REFRIGERANT HPS

440 HP5/Setting (Auto) =

REFRIGERANT LP5

130 LPS/Setting (Auta) p=

WATER COOLED COND:

PLAT HEAT EXCHANGE =

WATER COOLED COND:

72 GPM =

WATER COOLED COND:

a0 F z

WATER COOLED COND:

100F =

WATER COOLED COND:

16.05 FEWG =

WATER CHILLER TYPE.

PLAT HEAT EXCHANGE =

WATER CHILLER WATE

57.60 GPM =

WATER CHILLER ENTER.

55F =

WATER CHILLER LEAVI

45F =

WATER CHILLER WATER:

7.68 FELWG =

W

Ok

Manage Lookup Tables

Cancel Apply

—_
Properties

IfcBuildingStorey 'Level 6' (0bF_8TBRzE_fwb7ME422bG)

IfcFlowMovingDevice
0TmD2ywgP489 1yFPB 1H5fK
Plumbing_Pumps_Dab-Pumps_CM-50:CM 50-510 T:621569

[0.0000; 0.0000; 1.0000]
[7.352941818; 6.9065876539; 0.0000000013] [Metri Cubi]
IfcBuildingStorey ‘Level 6'
[1.0000; 0.0000; 0.0000]

0.0000 [metri]

13.2m3/h

240 mm

ISO 9906: 1999 ANNEX A
998.2 ka/m2

55 (Protect. water jets/duct)
1mm2fs

20.0000 [Chilo THERMALTRANSMITTANCEUNIT Gram \ Kelvin Second?]l§
120.0000 [Chilo THERMALTRANSMITTANCEUNIT Gram \ Kelvin Second
87.6-85.6%

87.7-87.2%

86.7%

DN 50

2.2kw

PN 16

Water

49A

2.2kw

T

% IFC

1450 rpm
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J—
MODEL

HFCADZ

HFCADE

HFCADE

HFCAID

RATED - VoltsPhiHz

230-240/150

220-24071750

230-240,1/50

230-240,1/50

ZYZTEM DATA

S——— 3 T

MOTOR-VOLTS/ Ph/ Hz

220V /1 Ph /50 Hz

Type name: | CBY(2-Fipe EHeat) v| i
Mowminal Airflow cfm ano &00 aonon 000 1200
Cocling Capacity B, 12000 24000 20000 36000 Search parameters Q|
water Inlet Connecticn in =8, 5E =8, =3 =8, Pararmeter | Value | Farmula
Size -
Water Qutlet Connectian in 548, S5E. V8. 578 548, m-“s
e Default Elevation oo =
Water Connection Size Erzzed Erazsd Erzz=d Erszed Erzzed IFC Parameters
IMDOGR COIL [fcExportis HfcUnitaryEquipment =
Fin Type slit Slit slit Liowmsr Liownesr Dat
Fin pee e RATED - VOLTS/Ph/Hz ~ 1220-240V /1 Ph /50 Hz =
PR t 2 = il bl = MOMINAL AIRFLOW 400.00 CFM =
4 - Rz Coil 14 15 15 15 15
i COOLING CAPACITY | 12000.00 Btu/h -
Drain Conneckion Size in 172 12 172 12 172
— FAMN TYPE CEMNTRIFUGAL =
- —— FAM (Mo used) 2 =
Fan Ty Cenrifiegal Centifugal Cantfifiegal Cantrifiegal Canrifiegal
- FAM (Drive Type) Direct =
ke : : : : : FIN TVPE St -
Dt Type Diireck Direct Diirect Diirect Direck "
3 - Row coil 12 =
STANDARD FAN MOTOR -
- 4 - Row coil 14 =
Oty of Motor 1
MOTOR POWER 13W =
S—— T— 47 = 162 188

MOTOR-RLAS LRA

02/0.35

Identity Data

<

Z 1

How do I manage family types?

OK

BlM

Manage Lookup Tables

Cancel Apply

Properties
=]
=]
ContainedInStructure
=]
Class
Globalld
MName

[ - B B

IfcBuildingStorey 'Level &' (ObF_8TBRzE_fwb7ME422H

IfcEnergyConversionDevice

1isMSLI4vDmBiZitadblviy

Horizontal_Telescoping_Fan_Coil_Unit_-_CBY_-_IEC |

=,
Default Elevation

=]

- Row coil
- Row coil
COOLING CAPACITY
FAM (Drive Type)

FAN (Mo used)

FAN TYPE

FIN TYPE

MOTOR. POWER
MOTOR-RLA/ LRA
MOTOR-VOLTS/ Ph | Hz
NOMIMAL AIRFLOW
RATED - VOLTS/Ph/Hz

7L

E

0,0000 [metri]

12

14

37355.088941
Direct

2

CENTRIFUGAL

slit

13w

02/0.35

220V / 1Ph /50 Hz
6.666667
220-240V / 1Ph 50 Hz

B sy
Assembly Code
Assembly Description
Code Name
Description
Manufacturer
Model
OmniClass Number
OmniClass Title

23.75.70.17.27
Fan Coil Units

IFC

S
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AN
= IfcBuildingElement IfcActionRequest
ICS » 25> 25.040 » 25.040.40
IfcAssigntoGroup IfcSpatialElement IfcCostitem
L
1SO 16739-1:2018
. - .
fi
Industry Foundation Classes (IFC) for data sharing in the WeCostSchedule
H ili H H IfcActor
construction and facility management industries — Part
IfcPerformanceHistory
1: Data schema :
IfcAssignToActor
Code Asset Sensor Name Location Sensor Type  Unit IFC Entities Existing
G44 G.44 (lev.0) IfcSpace yes IfcPermit
G441 Monnit sensor G.44 room sensor unit °C/% IfcSensorType no
G44 2 Temperature VRF Air terminal at VRF 36  sensor unit °C IftEnerg_vCDnvErsionDev‘ice yes
G443 Temperature VRF Air terminal at VRF37  sensor unit °c IfcEnergyConversionDevice yes IfcAsset
G44_4 Fan speed VRF Air terminal at VRF 36  integrated level (1-n)  IfcFanType no |f|;Frojec|ﬂrﬂer
G445 Fan speed VRF Air terminal at VRF 37  integrated level (1-n) IicFanTy'pe no
AHU AHU2 IfcAsset no
AHU_1 AHU extract air temperature  after the air mixer sensor unit °C IfcSensorType no IfcRelA 55]9“ sToControl
AHU_2 AHU extract fan speed AHU extract fan integrated Is-1/% IfcFanType no HcwWorkCalendar
AHU_3 AHU extract air filter DPS AHU extract air filter integrated Pa IfcFilterType no
AHU_4 AHU supply air filter DPS AHU supply air filter integrated Pa IfcFilterType no
QEB{: igg supp}y fan sl:})\eed vl ﬁgg supp:y fa.n N integraleg ‘l’?fl/% gianl'l:rype no
_ supply air reheat leve supply air reheat  integrate: o oilType no
AHU_ 7 AHU supply air temperature  before the air splitter sensor unit °C / Pa IfcSensorType no HfeWorkControl
AHU_9 Thermowheel exchange rate  Thermowheel integrated % heat IfcAirToAirHeatRecoveryType no
WR2 WR2 IfcAsset no
WR2_1 WR2 supply temperature before WR2 loop sensor unit °C IfcSensorType no =
WR2_2 WR2 cooling pump DPS WR?. cooling pump integraled. Fa IfcPumpType no HcRelA ssignsToProcess IfcProcessSelect
WR2_3 WR2 l‘eturr; temp leaving WR2 loop sensor ur;t C I;cSel:florType no IfcEvent
DAC_1 Dry air cooler DPS DAC integrate: Pa IfcChillerType no
DAC_2 DAC on temp before DAC integrated °C IfcSensorType no
DAC_3 DAC off temp after DAC integrated °C IfcSensorType no
DIAL 1.58 (lev. 1) IfcSpace yes IfcProcedure
DIAL_1 Space temp space sensor unit °C IfcSensorType no
RAD Radiators IfcAsset no
RAD_1 Radiator pump DPS Radiator pump integrated Pa IfcPumpType no
RAD 2 VT flow supply temp radiator inlet sensor unit °C IfcSensorType no IfcRelAssi gn sToResource IfcResource IfeTask
RAD_3 VT flow return temp radiator outlet sensor unit °C IfcSensorType no
RAD 4 VT heat meter sensor unit Kwh IfcFlowMeterType no
ancINN@VATION o a
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applied " -

sciences > ) o ] ]
s - Extracting objectified relationships |«
rticle Bedas 20D
An openBIM Approach to IoT Integration with i Plot rovi
Incomplete As-Built Data E y
Nicola Moretti 1*77, Xiang Xie *{7, Jorge Merino 17, Justas Brazauskas 2 ﬁ
and Ajith Kumar Parlikad ! 'FD .2 7
IfcSpace IfcSensorType IfcAirToAirHeatRecoveryType IfcEnergyConversionDevice E é k
0.* S0 = [
G = = =
1.0 . | 0. = = =
— i~ ot Tover -,
* IfcPumpType = = o 3
- 1* L.x e, & = i Py
IfcRelAssignsToProduct IfcRelAssignsToGroup <> ", * N . = ~
1 i = — < EERRS G20 CYEX) O S
. .. —y 4
1.* 1% 1.+ IfcFanType Y - - . - . —— o §'
b o 'E | ‘f;(:(r-- ‘| . 1‘] ‘ ‘ | h '” Wy M 28 | g
* @ s %'J | ” [ Seminar Room Ti 8
L. 0.* 0..x | 5 g | & xod| & I ’ ”‘ ’ “ w “ | "\ 26 . De?ec]rza/ton(:v;a:;s]p | §
IfcAsset * IfcCoilType IfcFlowMeterType IfcFilterType J IfcChillerType z | § ‘ ' 9 | -
° = 4 | i '. 2 ] e
0.* 8 | S 0 .g I E'
~ —[-> 200 2 2] <]
Figure 3. UML schema of the proposed approach implemented in the case study. C% £ 2 |
| & o £ 20- ‘
.o . . ~ B |
The Unified Modell.ng Language_: (UMI__) is a general—purpqse, 2 1 3wl g ] |
developmental, modeling language in the field of software engineering z 1 o] —— |
that is intended to provide a standard way to visualize the design of a ' ! ’ T e Il Timaidays 1l
system | WR2 cooling pump anomaly G.44 space anomaly I
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IFC Export Options

You can export SOLIDWORKS top-level assemblies or components as Industry
Foundation Classes .ifc files. You can assign the model OmniClass™, Uniclass2015,
Custom Properties, Material and Mass Properties, and Units when exporting.

To open the .ifc Export Options dialog box:

With a model open, click File > Save As, select IFC 2x3 or IFC 4.0, and
click Options.

Output as

OmniClass Specifies the OmniClass Construction
Classification System class. This classification
organizes components for the building supply
chain or construction industry.

UniClass2015 Specifies the UniClass2015 development

IFC4 supports:

1. multiple model view definition
(MDV)

2. Information on XML (website)

3. API (application programming
interface) on BIM-app

SMART
ENGINEERING
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Autodesk Forge for loT Integration Sample 0o »

& GetHub WORKING CONDITIONS X

_—
Room 9

& Autodesk Forge Demo

& Upload Environmental Data
Temp 27°C Humi 4.1 9%
Newy osilio / lumi 1 49|x Sound
riy | Current working members
¥ Subscribe

Toshiaki Isezaki

» 1st Floor Living Room 9 = Ryuji Ogasawara

» Kitchen 11
Shigekazu Saito
» Hallway 12

» Dining Room 14

Todays work schedule
» 1st Floor Stairway 32

—————— & Prepare scaffoldings
» Stairwell 37

- . X ~” o
» ¥ i -  Installation ceiling panels

O Set in ceiling panels

Realtime sensor data show on the panel

Room geometry color will change by illuminance data
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» 01 - Entry Level
Lobby 102 North

} 1850 Colsius & 31.00 %A+

Lobby 102 South

} 19.28 Cetsius

-1 Cafeteria 121 East

Instruction 115
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IFC2x3 for material approval data and G-sheet for use in EMIS
IFC4 support APl on Web XML

How about CPM and BAS?

loT should be designed for data analytics and diagnostic

Multi-disciplinary including: Building Eng. (data analytics expert) +
loT Eng. + IT Eng.

Construction ecosystem should integrate IT applications and
learning

Construction ecosystem should know the utilizations of
information and data
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THANKS
FOR WACTHING

GET IN TOUCH WITH US

Take It Easy (TIE)

for Energy Savings

in Your Commercial Buildings
and Factories
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WEBPAGE

https://www.tie-smart.co.th

FACEBOOK x;&

https://www.face
book.com/TIESmart
Solutions/

LOCATION

1706/26 Rama VI Rd., Rongmueng,

Pathumwan, Bangkok 10330

PHONE CALL

+66 21023387




