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Corporate Profile

With yearly sales of $9 billion, 20 overseas offices, and over 1,000
architects in our design department.

Takenaka offers comprehensive services worldwide across the
entire spectrum of space creation from site location and planning
to design and construction as well as post completion services such
as building maintenance.

History

Takenaka Tobei Masataka
started business
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Takenaka R&D Institute

® About 150 Researchers and 100 staffs.
® World’s largest construction R&D laboratory.

Centrifuge Facility 2.000-ton (20MN) Loading testing Loading equipment Containment Testing Laboratory | Anechoic Room
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\ Today’s Agenda 3

1. The Next Step of Building Energy Saving
and Management

2. Takenaka’s Machine to Machine Platform
3. Case Studies

4. Movement of Demand Response in Japan
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Existing Energy Saving and Management 5

@ Let’s get highly insulated building surface!
- Material and Shape approach. Such as changing
wall spec, blocking solar radiation.

& Let’s use latest equipments!
- High COP Chiller, High Im/W Lightning

& Let’s shut down useless devices!
- Building manager walks around day and night.

& Let's be patient, any way! A GE R RN A 0 E=r
-> Hot dark weird office. Zero Energy Building,

Is it possible?
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Road to the Zero Energy Building 6

Primary Energy Usage (Mj/m/Year)
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A Standard Ex. High Insulation, Block Solar Radiation
Ca N . - - -
se 2,030 / Ex. Cooling with Outside Air, Night Purge
Passive Building / CO2 concentration oriented ventilation
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e ~___ High-efficient Ciller < | P ° s Y
_— Low Ener iah-effici
1,520 cOnv?y’anceé’ Ex. High-efficient Motor, Pump, Fan
ht efficient ,_— EX. LED Lightning, Automated Dimming
ning
1,150
Low Energy <—| Ex. Low Energy Server, PC, MFP
OA Devices
770 Black Words : Hardware oriented
Other E”g;%lg Red Words : Software oriented
560
Photovoltaic
Power Generator
0

Roadmap of Zero Energy Building in 2030

X Data Source : Nov 2009 METI(Ministry of Economy, Trade and Industry)

Software oriented measure will more important.
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The Next Step of Energy Saving and Management 7

Existing Method for Ideal Method for
Architectural Environment Architectural Environment

Supposed workers as Variety of workers with versatile

equable group. sensitivity.

Homogeneous and Regular Properly changeable Environment

Environment = More aggressive comfort

= Not uncomfortable = Improvement of performance
for the most part and health
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The Next Step of Energy Saving and Management

Worker’s behavior and state is full of change.
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Smart Energy Management

Safety,
Security

Human

Performance

® Energy Saving

® Passive Building

® Renewable Energy
® Demand Control

® BCP.,/DCP

® Base Isolation

® Vibration Control
® Crime Prevention

ightning

Chiller Space Design

Electrical Facility
Security

Structure

/AFeliie

HVAC

Disaster Prevention

Smant:

® Comfort

® Convenience
® Communication
® Colaboration

Sensing

Interconnectin
Open System

Cloud Computiong

Big Data

Global Network

&

(Information and Communication Technology)
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Takenaka’s Machine to Machine Platform 11

Interconnect various systems and users
inside and outside of the building.
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Takenaka Research and Development Institute 12

Smart Life Office
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\ Smart Life Office, the Test Bed for New Work Space i3 \
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Smart Life Office, the Test Bed for New Work Space 14

Building Communication System
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2. Takenaka’s Machine to Machine Platform

Building Communication System
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Existing Building Automation System Architecture--- 16

® BACnhet I/F device is needed for each sub-system

® Limited connectivity between SCADA and I/F devices
® Customizing or changing functions involves expense
® Application servers are increasing

Embedded Functions
*Energy Saving
«Demand Control

" original | [T
Protocol

Sensor Lightning HVAC OO
System System System System
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Existing Building Automation System Architecture--- 17

® BACnhet I/F device is needed for each sub-system

® Limited connectivity between SCADA and I/F devices
® Customizing or changing functions involves expense
® Application servers are increasing

[ Excessive cost is required for set up and upgrade.}

Impossible to respond to users timely,
while waiting for system reconstruction.

We have to follow social changes,
but it’s too hard to renew BA system.

)
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Building Communication System Architecture 18

® Gateway converts various original protocols

® Functions are provided from cloud services

® Easy to add/remove functions

® Able to be shared local information by every systems

ErEnergyavIDemand

D Saving ‘Respons
- ﬂ
. - NGE =
4 Visualization
.Server \
x| |

Gate |
see e -GN o0 |
Lightning HVAC OO
System System System
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Building Communication System Architecture 19

® It does not depends on size and number of the buildings
® Interface for 3rd Party cloud services.

Energy Demand
Saving) Responss .................

1
1
1
Visualization Security =~ © ¢ 3rd Party

1
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~ System y System 3 S\Es CIon.ldSer\nosj i
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( “ren.Cloud N )
_
Oriver ren.Gateway

&

Sensor Lightning HVAC
System System System
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Building Communication System Architecture 20

® Gateway converts various original protocols

® Functions are provided from cloud services

® Easy to add/remove functions

® Able to be shared local information by every systems

® It does not depends on size and number of the buildings
® Interface for 3rd Party cloud services.

Reduction in cost of
system upgrade.

Timely response for
users’ request.

Better building
management service
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In other words, 21

Existing System Building Communication System

GALAPAGOS Mobile Phones Smart Phones

« Original System for Each Model « Open Platform

« Factory Installed Applications Only « Many Downloadable Applications
« Embedded Functions « Connected to the Cloud Servicies
« Complicated User Interface « User Friendly Interface
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. The Next Step of Building Energy Saving
and Management

. Takenaka’s Machine to Machine Platform
. Case Studies

. Movement of Demand Response in Japan
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3. Case Studies

TAK E-HVAC Corp.
Shinsuna HQ Building
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Case Studies : TAK E-HVAC Shinsna HQ 24

Owner : TAK E-HVAC Corporation

Design : Takenaka Corporation

Construction : Takenaka Corporation

Site : Shinsuna Koutou Tokyo, Japan

Total Floor :3,918.05m (3 Test Bed Area, 170m)
Structure : Steel

Floor : 4-story

Completion : Apr. 2010
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Case Studies : TAK E-HVAC Shinsna HQ 25

The first case that Building Communication System is installed.

Vertical Green Facade,
Photovoltaic Generator

Air Diffusing Radiation
Panel made of Membrane,
Personal Fan

40%

nergy Reductio
on Target

Personal Lightning,
Circadian Rhythm
Scheduler

Controller & Network

User Controllable Personal
Environment using the Internet
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Case Studies : TAK E-HVAC Shinsna HQ 26

HVAC Air Diffusing Radiation Panel made of Membrane, Personal Fan

Reduce energy usage while keeping comfort
by using “Task and Ambient Cooling”.

— Air Diffusing Radiation Panel ~ Personal Fan
— Supply Chamber — Air Conditioner

Z

(;I

o

Air Flow

:| = ~———
== ———

Personal Air Flow

Ambient Cooling | Users can control
Natural Ventilation (Radiation Eﬁej({}))/ <> T 7/7:\ [ (their Personal Fan)
—— Va2 T\ ae 7
Qo ’\\'\,‘ ‘ o 58 :‘\]
Ag ’Q\ %% ‘k\
O ZZ ,
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Case Studies : TAK E-HVAC Shinsna HQ 27

Personal Light, Circadian Rhythm Scheduler

Reduce energy usage while keeping comfort
by using “Task and Ambient Lighting”.

Ceiling Light with Circadian Rhythm Scheduler

/ _

Sﬁpply 400Ix TE[FHF 7F7' (5 Sﬁpply 200Ix

when user  sp==pz snepAmps When user

exists S ERRR S E R is away
400Ix 200|

Personal Light
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Case Studies : TAK E-HVAC Shinsna HQ 28

®6]h1d70] ! [T User Controllable Personal Environment using the Internet

Real Space

Virtual Space Viewer
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Case Studies : TAK E-HVAC Shinsna HQ 29

®6]h1d70] ! [c18 User Controllable Personal Environment using the Internet

iPad controller
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Case Studies : TAK E-HVAC Shinsna HQ 30

81 1(ge]I[<I8 User Controllable Personal Environment using the Internet

User friendly interface makes it easy and convenient.

EHEMa Y FO-5 EHEMa Y FO-5 °

REO®ER @ 4200 X
RECARSE & 0 N

e, controller . controller

Equipment Selection Brightness and Scene Selection
Color Temperature Control
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Case Studies : TAK E-HVAC Shinsna HQ 31

Annual Energy Usage of the Test Bed Area

O HVAC
O Lightning

v: Effect of Radiation Panel

L1 Effect of Air Conditioner

r= LEDFRFIZ LB HEIRE

Estimated Usage
Without the System

Result

11,498 5,489
9,010 3,493
i
0 5,000 10,000
[KWh/£E]

15,000 20,000

& TAKENAKA CORPORATION



32

3. Case Studies

Iino Building
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Case Studies : Iino Building 33
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% Owner : Iino-kaiun Corporation
& Design : Takenaka Corporation
# Construction : Takenaka Corporation
Site : Chiyoda Tokyo, Japan
Total Floor : 103,852 m
Floor : 27-story

(+5 underground)
Completion : Oct. 2011
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Case Studies : Iino Building 34

Tennant Portal Website
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Case Studies : Iino Building 35

Energy Visualization
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Case Studies : Iino Building 36

Personal Environment

Area Selector Map

Brightness Controller

Controller

BERT : B85

Login Page

Personal
Enmvirnnmant
Controller

Fan Controller

m ERD R EADLE

ERD & ADL

ERD R EADL
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Case Studies : Iino Building
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37

Personal FAN, Personally controllable ceiling Light
Motion sensor network, Daylight sensor
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Case Studies : Iino Building

38

Motion sensor network

Analyzing the human detect events form motion
sensors, in order to recognize human existence.

- - - - - - - - - - -~ v - - - - - - - -

.................

Day time Overtime
- e
0% 50% 100%

A TN FECTIEER (p TEe) ——]

Motin sensor
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Case Studies : Iino Building 39

Energy usage of the installed area

- 2013« 35228 2013« 35 228
|
g 8 Wh/m 3 Wh/m

8
@ Electric Power
2 Usage
0
7 8 9 10011 12 13 14 15 16 17 18 19 20 21 22 23 2 v 3 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
201238228 2013¥375228
Without the system Result
(around 8 W/n) (3~5W/n)
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. The Next Step of Building Energy Saving
and Management

. Takenaka’s Machine to Machine Platform
. Case Studies

. Movement of Demand Response in Japan
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Movement of Smart Community in Japan 41

Independent Building = District Scale

?

Independent Independent Independent
Power Saving Power Saving  Power Saving

strict Electric Power Interchange
Solar Heat

Saving Power District Scaled
Independently Energy Management

Japanese Government Began to Think About
Demand Response, After the Great Earthquake.
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Demand Response : Price Based DR 42

Flat Rate ' Critical Peak,
Price Level Day Only |
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Demand Response : Incentive Based DR 43
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Demand Response : Implementation Case 44

Tokyo Electric Power Company (TEPCO):
Demand Response Business Proposal (2012)

® Recruitment for Business Proposal, which effects peak load reduction
® Planning to reduce about 400,000 kW of peak load
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Demand Response : Implementation Case 45

Tokyo Metropolitan Government :
Case Study of Demand Response for Multi-tenant Building (2013)

® Incentive based Demand Response. (Partially automated DR)
® Owner of the building will play a role of aggregator.
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Demand Response : National Pilot with OpenADR

46

® Standardization of nationwide DR communication protocol.
® Funded by METI.go.jp, and implemented by WASEDA University.
® Several DRAS developed individually by private enterprises.

. Determine DR
Utility DRAS control sequence
I TEPCO
( ) DR Control
App. Cloud

OpenADR 2.0 a/b

Aggregator DRAS
(TOKO Electric) ren.Cloud
VEN/ *Developed by WGN (Platform)

Operator
Regiona| ISO QpenADR MQTT Convert OpenADR
(Hypothetical) to MQTT
'[?{‘,fgtﬂej‘ 3 " Convert MQTT
TAKENAKA participates in the X ] to each protocol
pilot as a part of TOKO Electric’s m
system demonstration. Lighting
TAKENAKA Tokyo HQ,
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