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Company Profile SANKEN

ENVIRONMENTAL ENGINEERING

SANKEN SETSUBI KOGYO CO., LTD.
Established in 1946.

Company Name

Head Office Kayabacho First Building, 17-21 Shinkawa 1-Chome, Chuo-ku, Tokyo 104-0033
Paid-in Capital ¥1,000milion

Technical Staff 958
Number of Employees Clerical Staff 368

Total 1,326 (As of April 1, 2024)
Net Sales ¥92,900 million (FY 2024)

Construction Business License (Toku-4) No.1879 by Minister of Land, Infrastructure, Transport and Tourism

Plumbing Business, Architectural and Construction Business,

Business Lines Electrical Contracting Business, etc.

First-Class Architect Office

. ) No. 61948 by Governor of TOKYO
Registration

HOME PAGE https://skk.jp/en



Representative projects SANKEN

New Olympic Stadium for Tokyo 2020
Total area 194,000m2 B2F-5F 68,000 seats by 11/2019

Toranomon |, 2-chome redevelopment project in Tokyo

A-1 Tower 237,000 m2 B4F-49F 265 m

Medium, high-rise office, Low rise hotel, commercial facility
By 2023
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What is ZEB (Zero Energy Building) ? SANKEN

ENVIRONMENTAL ENGINEERING

ZEB is a building in which the annual building energy consumption is significantly
reduced through energy saving efforts to the greatest extent possible by means of
high heat insulation, solar shading, use of natural energy, and highly efficient
equipment, while maintaining a comfortable indoor environment, and by
generating energy through solar power generation, etc.
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Source: Ministry of Economy, Trade and Industry “Definition of ZEB and Future «|I ZEB family il»

Measures at ZEB Roadmap Study Committee”



Achieve ZEB SANKEN

ENVIRONMENTAL ENGINEERING

1. Minimize the load
Enhancing the heat-insulation, Low-e pair gla:

A
Control of internal heat generation .
IS
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ZEB has a vital role in reducing Climate Change as well as
realizing Low-Carbon Society. 7



Approach to ZEB SANKEN

ZEB design processes

Design Operation
Passive design Management
process process

Suppression of load  Introduction of high-efficiency Energy management

Utilization of natural ~ €duipment Commissioning
System optimization

energy Introduction of renewable energy
Optimized Consideration for reduction of Commissioning
outdoor/indoor other resources, construction
environment materials and waste
Energy
creation
technology ® Solar power \ » 3 Q
' Energy CREATE 4 generation Q:Q:Q
Natural

creation | IR SSNAS ® Biomass power
% Make use of

4 ' generation, etc. , > daylighting
' renewable Q Q Q ;

: EEE)
Active Sunlight

Natural
g% ventilation

technology ® High-efficiency === shielding

ACTIVE lighting v SIID
Energy Use energy efficiently V ® High-efficiency -“‘}

N N Centrally cooling
saving without waste air conditioning,

an area with High-
etc.

1 people efficiency
® Sunlight shielding lighting
® Improved C} building skin

\ A -
Reduce necessary energy ® Utilization of daylight
® Natural ventilation,
etc.

* Source: Ministry of Environment, Website “ZEB PORTAL” 8



Energy conservation technologies for construction

(Passive)

Technologies Adopted for ZEB

SANKEN

Energy conservation technologies for equipment (Active)

Air conditioning

% L gl s % gl s
i o le ol 38 S|s
8 P a - . ,, =
e HARH T 1HE Enersy conservation technolosy 1318142 I| Technologies frequently adopted for ZEB
I 8 g 3 N
contributive to ZEB S1eis13lE = ributive to ZEB Slele|s | g q y p
ST l=)E £l 2 Rlul5 1% g
HEHE T EEE HEEE 21 in)
= EENE B 5 i I 2 In Japan
 Building layout plan 1]1 « Other air-conditioning equipment 413 1
S ",‘Z{Sﬂaf,‘{f A FE N 153 2|8 2|2 |HP desiccant outdoor unit 3fa
* Insulation of building skin 26| B 3|2 Desiccant total heat exchanger 111
Glass wool insulating material 4|6 1 3(2)1 wo| [Evaporative cooler 1 1 . . .
Rodwool g mtera | 7 |1 n B e <Passive technologies (Construction)>
Polystyrene form heat retaining board 1] AR S [+ Air-conditioning control systems MBI EOE 1
Urethane form heat retaining material FHE O EBER B [ [presence detection control system 3 14 ° LOW e mu |ti I aye r gl asses
= - -
* Low-E multi-layer glass 271 |1|4]6 |2 1 8 Presence detection (camera) control system 1
Dry air 1B|6 |1 |2 |3 |4a|2 1 = A P . . .
. =z menity index (PMV) control system 1 1 ° S I h h |d ( )
v gas j 1 I i Radiation temperature control system i1 a2 |3)2 un Ig t shie I ng eaves
C Me:::i::;in = a1z 3 Time schedule control system E |1 [T 2 1 .
T o 2l | [eoneiemonamomer {3 [T [8] [ * Insulation
~Sunlight shielding T2 T 13 2 | Histvefficiency electrc motors (s caz12, 4213)
3]
Eaves [AFE " 12 < ,g P DF motors F] 11
glnulnd Tsunlight tracking type) * Horizontal type 1 1 €| & |*Airflow control 712 [Y 13
IS =] -
i i CO, concentration 31T 1 0 . .
Gradation blind El & [co. A h I ( E )
Louver (sunlight tracking type) A % T: Femperature z|3 1 < Ctlve tec no Ogles qu I pment >
Wall surface greening 11 54 % snthalpv = T B 11 . oy . P . . .
—<hioldine fil resence detection [} A d d d I d b
| estengfim 5| 5| [froencedees ir conditioners (individual distribution
« Natural ventilation 8lall 2)1 ol © e .
Utilization of wind pressure 1)1 w| = EctiicconsUmption; ° T I h h
5 =
i . k5 oo T ; otal heat exchanger system
§= * LED lights F|a|1]|1|4|7|3]|2]1
P S « Task/ambient lighting 3|3 Y
+ Natural daylighting 714 1 2 ) =
s o 5| fretdamoenh OONEEEERE nverter contro
5 JOINES Brightness detection control system 25|81 (1 (4a|6fj2|2[1 .
Atrium 111 B| £ ; LE D I i h I
Daylighting cloth 5|2 1 F] g 'gn Presence detection control system 23|48 |1 (1[(2|5]3|2[1 i Ig tl ng + CO nt ro
=] -
Daylighting window film/panel 411 1 2 g T'f",eISICheijIe'CO"tml SY_Stem 513 12 |SENEE . . .
Top light e B 3 5 nitial luminosity correction al2 1 ° H g h - ff y h
Lig:t guct a1z 2 ; Digital individual control system 31 1 1 I e I CI e n C Wate r eate r
80 P -
Chromatic light blind 111 5 « High-efficiency water heaters 18] 3 1 (4 |7]1]2]|1 . .
B e G P U S WS S Y EAE A AR S [Heat pump water heater 2|3 A 21 * So | arp h OtOVOlta IC gene ration
Room air conditioner 2 101 ‘éﬂ |Latent heat recovery water heater T 0131 1
Fpged a1 condtoner (mul-system for BRI B % |+ Auxiliary heat source utilization systems 3 TERE 1
i
 airconditioner (muft-syster Tor 101 g Solar heat utilization system 2 1 1
 High-performance heat source machines (central 31 111 :.:, Geothermal heat utilization system - . .
Chilling unit (air-cooled) 21 1 g Well water heat utilization system 11 a ZEB Rea dy can be reallzed by Int roduclng
|Abscrption water cooler/heater 1 1 Cogeneration exhaust heat utilization system 4 1|2
= = PV panel heat utilization system h h I H
- Awiiaryheat source uilzationsysems AE i E — Lheat utlizat o . these technolo gies.
rground heat utilization system (HP) 2]z st
[Underground feat utization 312 3 __5|* Second top runner transformers 4] 4 1(z2[3]z2]1[x . . . . . .
s - -
e hestuimtmsysian | 21> £ -Cogenratoncquprmert : THE (Many buildings have similar specifications.)
Solar heat 1|1 “EE . Fuel lcje[l[ls :
[Cogeneration exhaust hieat utilization (fuel cells £ ""°k'§5:) aTIery equipment - 514 1
| [incfadeds 1 1 : T ] i I 2[5
- Outdoor air utilzation and control systems 27 : ] 7 B ROWENF ENelation; ! 2 L
[Total heat exchanger system 2l 722 2 % ] |So|ar photovoltaic generation system 17| 6 2|5]3 1
£°8 |Wind power generation system
Total heat exchanger bypass control system El 1 2|5 1 - - .
Outdoor air cooling system 1003 PR 2 (2|1 ' 2 - Integrationicontrolisystemi Ll B 112 IENEE
Nighttime purge system 9|2 22031 = g",.&. * Equipr linkage control system 0] 3 114 1
e b i ETY I R 1 E g g * Load C,Dr,‘tn?l : 416 |1 2|3 1[(1
« Variable flow rate systems 621 2[1 we ¢ gllitegrationcontrolkystemn
VAV air-conditioning system (INV) 311 2 slbeveiopimeniioloperstionisuchlasuning Blyfvisjeyafzi
VWV air-conditioning system (INV) EN ] 1
Large temperature difference water feed system | 2 | 1 [ 4
« Other air-conditioning systems AE 11 1 :Technology introduced by 50% or more
Panel cooling and heating system 1]1
Desiccant air-conditioning system 211 1 H Technology introduced by 80% or more
Ice heat storage system 1 1
Underfloor air-conditioning system 211 1 . .
*
it 2 N K Excerpted from documents of Sustainable Open Innovation
Pellet stove

Initiative (Sii), 2018 ZEB Demonstration Project Survey Presentation



I1SO:TS23764 Technical Specifications SANKEN

ENVIRONMENTAL ENGINEERING

Title: Methodology for achieving of ZEB for non-residential buildings

Background and Purpose

Since the adoption of the Paris Agreement at the 21st Conference of the Parties
(COP21) of the United Nations Framework Convention on Climate Change (UNFCCC),
all parties (including emerging countries) have been required to set targets for reducing
greenhouse gas emissions from 2020 onwards. In all countries, reducing energy
consumption can be said to be the most effective means of reducing greenhouse gas
emissions.

The buildings sector accounts for a 30% share of global energy consumption, and this
share appears to be increasing more and more [from IEA World Energy Outlook 2020].
Reducing greenhouse gas emissions from this sector is therefore a key issue worldwide,
and eventually we need to achieve (net) ZEB by reducing the energy expenditure of
buildings and balancing with renewable energy.

While the ultimate goal of achieving ZEB is clearly understood, its realization has been
constrained by practical barriers such as high initial investment. However, due to the
long life cycle of buildings, designing and constructing more energy-saving buildings is
seen as a current rather than a future attempt to reduce greenhouse gases. The
challenge is therefore to accelerate the move towards ZEB.

From this point of view, TS23764 is advocating a step-by-step approach towards
realizing (net) ZEB. The aim is to embody practical ways of realizing ZEB in order to
accelerate the movement towards ZEB. In other words, this specification proposes a
practical ZEB approach. It outlines the items that should be basically examined in the
whole process of ZEB implementation, from the designing stage to the operation and
maintenance stage.

10



Outline of 1ISO:TS23764 Technical Specifications

TECHNICAL ISO/TS
SPECIFICATION 23764

Methodology for achieving non-
residential zero-energy buildings
(ZEBs)

Reference number
1SO/TS 23764:2021(E)

ST
ISO

©1S0 2021

Standard

ISO/TS 23764:2021

Methodology for achieving non-residential zero-energy buildings (ZEBs)

Published on 2021-09 [Edition 1, 37 Pages]

The guidance also contributes to making many of the United Nations Sustainable
Development Goals (SDG) a reality. These include the Goals addressing affordable and
clean energy (SDG 7), sustainable cities and communities (SDG 11) and climate action
(SDG13).

ISO/TS 23764 was developed by ISO technical committee ISO/TC 205, Building
environment design, whose secretariat is held by ANSI, ISO’'s member for the USA. It can
be purchased from your national ISO member or the |SO Store.

Related information
SDG 7
Affordable and Clean Energy
Ensure access to affordable, reliable, sustainable and modern energy for
all

SDG 1N
Sustainable Cities and Communities

Make cities and human settlements inclusive, safe, resilient and
sustainable

13 e SDG 13
- Climate Action

@ Take urgent action to combat climate change and its impacts

Standards

ISO/TS 23764:2021
Methodology for achieving non-residential zero-energy buildings
(ZEBs)

Committees

ISO/TC 205
Building environment design

SANKEN

ENVIRONMENTAL ENGINEERING
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Outline of 1SO:TS23764 Technical Specifications SANKEN

1SO/TS 23764:2021(E)

31

ZEB-ready

building that prospectively achieves (net) ZEB (3.3) through enhanced insulation suited to building use
and climate, exterior surface and shading for suppressing the load, high-efficiency energy-conservation
equipment and optimization of energy consumption by data integration and verification

3.2

nearly ZEB

building that almost achieves (net) ZEB (3.3), with an annual primary energy consumption of almost
zero using renewable energy while meeting the criteria of ZEB-ready (3.1)

33

(net) ZEB

building with zero or negative net annual primary energy consumption while meeting the criteria of
ZEB-ready (3.1)

1SO/TS 23764:2021(E)

The reduction-rate targets a% and % should be set by individual countries, although B should be
larger than a. Multiple « and B values may be set at different levels.

The reference primary energy consumption EP, the target values of a and 8, and other parameters may
be revised in accordance with technological advancements.

Energy supply (M]/year)

(Renewable energy) (EPgen)

A | ! ! i

Energy saving
| Reduction of primary energy
| consumption through energy efficiency
(net) ZEB #100% - and conservation (required)®
Engprgy |
indep¢ndence NeLa
Introdiction of 7E By A B%:*
renewaple energy
- Reduction rate of energy
consumptlon: A 0% Reference primary
ZEB energy consumption
Ready 4 a%: (M)/year) (EP)*

e Y I) 3

ot S
ABYeC Energy consumption (M]/year) (EPcal)

Key

2  The target of the energy consumption reduction from the reference primary energy consumption is set in
accordance with regional circumstances and adopted as a standard.

b Areference building may be determined in accordance with regional circumstances and its energy consumption
is defined as the reference energy consumption.

¢ Reduction rate targets, a% and % to be set by individual countries.

Figure 3 — Energy supply versus energy consumption

1SO/TS 23764:2021(E)

Six core elements of ISO/TS 23764

At planning stage, to have a clear policy to achieve ZEB by the three steps: ZEB
1 Ready — Nearly ZEB - (net) ZEB, but not to achieve it by only one step to
(Net) Zero Energy Building.

At the design stage, to identify appropriate passive and active design strategies
2 and select proper materials and equipment, which are in accordance with a
national or international standard, as far as possible.

During construction, to install the selected materials and equipment
correctly according to the drawings and specifications.

After completion of building, to realize the energy consumption targeted at the
design stage.

After the start-up of the operation, to inspect actual energy consumption
continuously (suitable times per year) to monitor whether there is any difference

5 of energy consumption between the targeted at design stage and the measurment
during actual operation.

6 After the start-up of the operation, to calculate the primary energy
consumption periodically by using simulation software, if ibl

Figure 2 — Six core elements for achieving non-residential ZEBs

4.2 Planning phase

4.2.1 Determining the ZEB stage target: ZEB-ready, nearly ZEB, or (net) ZEB

In general, achieving a (net) ZEB requires a sharp reduction in energy consumption, without the
reduction in quality of the indoor and outdoor environments, with the inclusion of renewable energy to
offset the remaining energy consumed through the building activities.

The planning and design of a ZEB requires the generation and use of renewable energy. However, this
should be considered after reducing the energy consumption as far as possible by a passive design
approach, an active design approach including selection of energy-efficient active systems, and
deployment of energy management systems that facilitate optimized building energy performance.

© 1S0 2021 - All rights reserved 3
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Zero Energy Buildings of SANKEN SANKEN

FUKUI City, FUKUI Pre

AT (BHE)
Nearly ZEB
20218 T

Omuta City, FUKUOKA Pre
REHT (BEE)
ZEB Ready

SAPPORO City, HOKKAIDO
2014F11RET

L% (dtiEd)
nearlyZEB
2018F10R% T

TSUKUBAMIRAI City, IBARAKI Pre

b DEHA L WH GRFER)
N 2 thigg Net ZEB
BN G Hhig 20094 ~ERI %A

4 Hhig 20144 R
T 5 i
I 6 i

7 Hhig ,
=i -, : ‘.y SAITAMA City, SAITAMA Pre

‘ SW-Fh (BEE)
Energy conservation standard area ZEB Ready

classification 2022F 3£ T 13



Zero Energy Buildings of SANEKN SANKEN

ENVIRONMENTAL ENGINEERING

Tsukuba-mirai Technical Center (TTC) Sapporo Branch

O Always utilized area @ Overall building Net Zero Energy

PlusEnergy ’
b Building
< a
“:E I ZEB
= 600 N
2 2013 £
S 2014 9 2012 —
5 205 09 o) 0B =
s 400 @
g %y
g i
& 2013 =
3 2014 I?ﬁh N
@ 200 > “g
EB ZEB | ZEB X BRSO
I rdady |Orierted U (73)
0 > o = : -
(6] 025 05 1R
0O 200 400 600 800 1000 aos i,
Primary energy consumption [MJ/(m? - K)] BEgrEEsl - )
* Energy generation quantity in the always utilized areas is evaluated (—RIRIVFSEES[MJI/ M2 « &F]) 14

based on power generation of 10-kW solar battery.



Tsukuba-mirai Technical Center (TTC) ~ SANKEN

Name: Tsukuba-Mirai Technology Center, SANKEN SETSUBI KOGYO
Location: Tsukuba-Mirai, Ibaragi prefecture

Site area: 4,123 m? Building area: 1,101 m?

Total floor area: 2,258 m? Reinforced concrete construction with

3 stories
Technologies supporting ZEB of Tsukuba-Mirai Technology Center

Lighting control

PMV control Optlmum control
J=T=

SANKEN rt BA System|

Improved energy Minimized load, higher-efficiency [Award-receiving history]

conservation equipment « Society of Heating, Air-Conditioning and Sanitary
performance . ; ; « »
Engineers of Japan’s special award; “Renewal Award

. o * Global warming prevention activity; “Minister of
Renewable energy Effective use based on characteristics Environment A%erd” d
» Japanese Association of Building Mechanical and

Optimized system Open visualized ?ptlmum Cot_nbtlrol r:sklng i Electrical Engineers; “Carbon Neutral Award”
energy consumption compatible with amenity . gystainable building award; “Review Committee

Encouragement Award”




TSUKUBA-MIRAI TECHNICAL CENTER

Solar Thermal Collector

High Sidelight

Sem.
-

@

Daylight Use

PV Panel
40kW, BCP Correspondence

®

..I Ceiling Radiant Panel I

=
®

Daylight Use

--------- v @® PMV Control Atrium
@ Office Aria o
Exterior Thermal Floor Radiant

th

Insulation

|Solar thermal & Geothermal Direct Use

C

@
Low—e Pair Glass ’

|PMV Control | ’COz Control ‘
@

Gallery
Entrance

Meeting Room

Experiment Laboratory

Latent Heat Processing
Utilizing Solar Thermal & Geothermal

D (®)

Precooling @

Preheating

Desiccant Unit

I

§=——O0A

Latent Heat Processing
Using Sensible Heat Exchanger

Water Cooling
Heat Pump Chiller
Utilizing Groundwater

.1 Utilizing Heat of Pit l

) Minimize Heat Load @ High Efficiency System

BARMOBIE
Outline of the Innovated Technologies in the Building

IGeothermaI Energy |

Pumping Well

]

Injection Well

@ Utilizing Renewable Energy

SANKEN

16



Elemental Technologies

1. Architectural

@ Exterior thermal insulation
2 Low-e pair glass

(3 Natural Ventilation

2. Air-conditioning system
Latent heat and Sensible heat decoupled
Ceiling radiant panel, Latent heat treating system

Direct use of renewable energies
Geo-heat, Solar thermal, Natural ventilation

Electric equipment and lighting system
High efficiency lighting  (LED)

Daylight control and zone control of lighting
High efficiency transformer

WEOE WY ® ©

SANKEN

ENVIRONMENTAL ENGINEERING
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Heat Load Reduction with High Insulation SANKEN
| ENVIRONMENTAL ENGINEERING |

External insulation Low-e pair glass
Special
Metal Film

Outdoor

Warm
Winter
Mechanis

+ 70mm thick external insulation is added to * Replace with heat-shield double glazing
the RC. (wet method)
Overall Heat Transfer Coefficient
Before : 2.4 W/m - K
After : 0.56W/m - K

Approximately 31% reduction in heat load annually

Overall Heat Transfer Coefficient
Before : 4.8W/m - K
After @ 2.5W/m - K

18



Decoupled Sensible Heat and Latent Heat Air-conditioning System S A NKEN
UtiIiZing Renewable Energies (COOIing) ENVIRONMENTAL ENGINEERING

Heat Source System . . .
Utilizing Renewable Energies Sensible Heat Treating Latent Heat Treating

Solar thermal energy

W N 77 s
%; Wi 2 e a
$

HEX - \x},\;ki.\ | | | . ! l
— - ‘o »:T I I

1
eal LI
o 1 1 e e [\ AHU '@ OA
_Backup system ] _ ' . ' ' Pre-cooling & heating
i
—®—] il v e VI | > EA
HP Ceiling radiant pane
—a | g radiant p |
I I_— } ! PMV control HP: Water-cooled heat pump chiller
%V‘ : AW I 60 o HST: Solar thermal storage tank
AW ! AW | DC: Desiccant. coil uqit -
HEX L HEX ! AHU: Fresh air treating unit
_______ B PAC: Packaged air-conditioner
Geothermal energy —1 AHE: Sensible heat exchanger
(Groundwater at 16°C) SA < HM: Evaporative humidifier
61°F

Main heat source for the air-conditioning system
Cooling: Direct utilization of geo-thermal energy and solar thermal energy
(Solar thermal energy for regeneration process of desiccant coil unit)

Heating: Direct utilization of solar thermal energy
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Decoupled Sensible Heat and Latent Heat Air-conditioning System S A NKEN
UtiIiZing Renewable Energies (COOIing) ENVIRONMENTAL ENGINEERING

Heat Source System
Utilizing Renewable Energies

Sensible Heat Treating Latent Heat Treating

Solar thermal energy

low e
Backup system
temperature A — Ay :
© Wre \\\\\\\\H‘ . SA- HM J= POUN S—
<50 C HEX =\ 7 —1 | JAHEX =~ !
, W77 | |
T 7 \ : I L
= | Il £
/ | 1
(L o L T 1PRA oc | Anu 0A
_Backup system | _ ' . ' ' L Pre-cooling & heating
I
—®—] H v | g VI » EA
HP I Ceiling radiant pane
|
—h I
: I HP: Water-cooled heat pump chiller
| | PMV control
%V‘ | AW I HST: Solar thermal storage tank
AW ! AW | o 0o 0 DC: Desiccant coil unit
|_ HEX _l I l_ HEX __I ! AHU: Fresh air treating unit
________ B PAC: Packaged air-conditioner
Geothermal energy AHE: Sensible heat exchanger
(Groundwater at 16°C) SA @ HM: Evaporative humidifier
61°F

Main heat source for the air-conditioning system
Cooling: Direct utilization of geo-thermal energy and solar thermal energy
(Solar thermal energy for regeneration process of desiccant coil unit)

Heating: Direct utilization of solar thermal energy
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Decoupled Sensible Heat and Latent Heat Air-conditioning System

Utilizing Renewable Energies (Heating)

SANKEN

ENVIRONMENTAL ENGINEERING

Heat Source System

Utilizing Renewable Energies

Sensible Heat Treating

Latent Heat Treating

Solar thermal energy

Backup system

|
N \\\\
WS T | el |
N SA < HM RS |
HEX = / 1 FAHEX] LT 1
| /:I Ll ___ !
L i
bC AHU OA
' ' ' ' [ | Pre-cooling & heating
v \/ \/ p EA
Ceiling radiant panel
HP: Water-cooled heat pump chiller
PMV control HST: Solar thermal storage tank
DC: Desiccant coil unit
AHU: Fresh air treating unit
PAC: Packaged air-conditioner
Geothermal energy AHE: Sensible heat exchanger
(Groundwater at 16°C) SA & HM: Evaporative humidifier
61°F

Main heat source for the air-conditioning system

Cooling: Direct utilization of geo-thermal energy and solar thermal energy
(Solar thermal energy for regeneration process of desiccant coil unit)

Heating: Direct utilization of solar thermal energy



Decoupled Sensible Heat and Latent Heat Air-conditioning System

SANKEN

ENVIRONMENTAL ENGINEERING

Utilizing Renewable Energies (Heating)

| Heat Source System

Utilizing Renewable Energies

Sensible Heat Treating

Latent Heat Treating

IOW Solar thermal energy
temperature [ -+« | - Backup system__ _ _
|
MA-e—— W 7 | |
<24°C i \\\\H SA | HM PAE ey |
HEX <\ /7 I [AHEX] | !
U1 |
e :l | i
7 | e ot f— — ‘ “““““““““
! e pal L i —
® | DC ] o
_Backup system § . : ' ' LA Pre-cooling & heating
|
= -t v » EA
4 HP i Ceiling radiant panel
i |
I I HP: Water-cooled heat pump chiller
I—W‘j: LW} : PMV control HST: Solar thermal storage tank
AW ! AW | DC: Desiccant. coil un.it -
HEX L HEX ! AHU: Fresh air treating unit
_______ B PAC: Packaged air-conditioner
Geothermal energy AHE: Sensible heat exchanger
(Groundwater at 16°C) SA = HM: Evaporative humidifier
61°F

Main heat source for the air-conditioning system

Cooling: Direct utilization of geo-thermal energy and solar thermal energy
(Solar thermal energy for regeneration process of desiccant coil unit)

Heating: Direct utilization of solar thermal energy
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Desiccant Coil

SANKEN

ENVIRONMENTAL ENGINEERING

Desiccant Coil Specifications

Adsorption-Desorption Cycle

18°C-Groundwater thermal

Heat Exchanger

Fin Tube Type

External Dimension

264mm x 600 mm x 102mmbD

> 4

Adsorption

IRt D5

Saturation

BT SETRALRIIET.

BRBLAKS FERBLEY,

“’.

[50~807C]
NATSETRALKGTFERRLET,

Fin Pitch 1.8mm
Material Fin: Al, Tube: Cu
Adsorbent Zeolite Adsorbent

Desorption completed

Desorption

Adsorption Heat 54kJ/mol

Specific Heat 0.764kJ/kg K

Application Amount

3kg

N

55°C-Solar thermal
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Air conditioning (Solar Heat and Well Water Heat UtiIized)SANKEN

ENVIRONMENTAL ENGINEERING

Expanded utilization of Renewable enerqy heat source

* Introduce a desiccant coil system for outdoor air processing
(dehumidification) in summer.
* Reduce energy consumption by compressor-free air conditioning.

Desiccant g Exhaust fan

Regenerative
O exhaust

Air supply
an .’

Indoor
exhaust

Dehumidification

\ 5
| IS ’ 4-direction
—_— % — damperx?2
(o))
[0
Cold water ¢ } © _EE = ‘ Cold water (outward) 18°C
(return) Underground water
Hot water ¢ L 4 Hot water (outward) 55°C
(return) ‘Solar thermal
‘ 3-way valve x 4

<Only renewable energy used as heat source>

Processing system: Batch system by 2 desiccant coils
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Operation Data of Desiccant Coil Unit SMANKEN

= The ability to maintain indoor humidity bars (10.6g/kg) by treating the latent heat
load of 20 people in the room when necessary outside air is 25m3/h/persons against

the outside air of 500m3/h.

Operation data on 29/08/2013 ]
- Batch Interval : 5min Regeneration exhaust air

* Chilled Water Temperature : 17.9°C (Groundwater) f
Flow rate : 22.6L/min. . Room exhaust air
- Hot Water Temperature : 55.2°C (Solar thermal) *g o
Flow rate : 21.2L/min. :é% |
= Outdoor Air ( inlet of desiccant)

Average Temperature: 24.8°C
Average Absolute Humidity: 7.7g/kg’ | HMH Regeneration Exhaust sl
T \|\|”|
2
* Chilled water temperature of pre-cool coil : g Room exhaust air
17.9°C(Groundwater) Z
[}
é Dehumidified Air ( outlet of desiccant)
<
Outdoor Air ( inlet of desiccant) time

25



Desiccant latent heat treatment system SANKEN

ENVIRONMENTAL ENGINEERING

A system that effectively uses hot water (50-60 °C) in summer

. 2

To utilize low exergy heat source water for an outdoor-air dehumidification
system using general-purpose desiccant coil.

. B

Construction of the dehumidification system with using renewable energy only
- Heat source : Solar heat 50-60 °C
- Cold source : Ground water 18~20°C

&

It's possible to construct a compressor-less dehumidification system in ASEAN
and utilization of waste heat from generators is effective.



Flat Type Solar Collector SANKEN

Optimal annual tilt angle

Optimal titl | Insolation Insolation 2 o
f%rm;:d: ,i:rr]]t%e (Tilt angle 60° ) (Tilt angle 33° ) ‘$’\\'ﬂﬂr 45°C
\_E%ﬁ%({lﬁﬁﬂﬁef ) B8 (afH33° ) Heat collection temperature: 45°C s
" FRIBEIESF 33 o B
g m o\ Bl BB R 74 A - 33° g [z _ 32 o 7
2 =500 50 _ f&%ﬁ’&?ﬁﬁﬁﬁo
o § 4.00 40
S g E Heat collector: Uses a flat-plate type heat collector suitable
% 3.00 1 30 ,‘g for low-temperature heat collection.
> T 200 1 20~
8 | 1 OEEE—VAMI2APLIAICERE
- 0.00 0 Bﬁkt?é%é?"ﬁﬁfﬁ'l’ﬁ

> ERAIL, Eﬁaﬁ% M:BE—'L0333°
T35, 60° Z=RALKEEIRZHIE

The plan prioritizes maximizing heat collection during the peak
heating months of December and January

= Thettilt angle is 60° instead of 33° , which is optimal for year-
round heat collection, reducing the installation area.

KFEFmBEHFE : 12.6MJ/m?- d

Horizontal insolation

S£#2EE 1 45~30°C

Heat collection temperature

A TR 1 5°C
Average daytime outdoor temperature

Heating Load 659MJ/ d (183kWh/ d)
—Heat collector 2m x 28nos,Total 56m
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SANKEN

ENVIRONMENTAL ENGINEERING

Solar Heat Utilization

Operational improvement of renewable enerqy heat source

Change the utilization scope and supply temperature of hot water, depending on the heat storage
temperature.

1 Increase a heat radiation amount. (Higher utilization rate of heat collection)

Expand the utilization scope from winter to summer.

Regenerative heat for desiccant air-conditioning and reheating source for experiment.
Solar heat collector ragizftj‘i; Heat storage Utilized for heating Utilized for
J U l U [ [ 56 m2 (28 panels) Category| eratio% tank evaluation _ I water
pmode temperature | Outdoor unit C?'I'r.‘g F.qu heating
Heat radiation radiation
storage I 45°C or more 42C 2‘71;%&0 42C
_ Radiation @) Heat collection pump = 299C 10 44°C 27°C t0 27°C to Supply
Primary hot water e Secondary hot 38°C 38°C temperature
pump for heat water pump for 129°C or more 27°C Floor in each
o N i P . mode
radiation P l heat radiation Winter Water- | radiation HP
: HEX 4 \Y 25°C or more 22C  |cooled chiller
L] T ! Less than Water- _
X IEﬂlmes, water heating } Halt 25°C cooled chiller|
- [~ Skelton | ATt fully stored
S |~ Constant-temperature, | heat up to upper limit - 42°C 42°C -
L _ A= e on holiday
0 . |
I\X .
. Outdoor unit l
() _
CX) 2nd-floor floor radiation
L - 1
% ' - _
I2nd floor ceiling radlatlonl
my
X 1st-floorceiling radiation
NS ~S




Natural Ventilation SANKEN

Operational improvement of air conditioning

When natural ventilation is enabled, air conditioning (outdoor unit included) is halted to reduce air-
conditioning energy consumption.
In summer, heat pools and heat storage are eliminated at the start of air conditioning.

+ A sign(notice lamp) is installed in the office. (2014)
- Opening and closing of the window
(upper high-side light, tilt-and-turn(drehkipp) window)

Drehkipp Flugel

Ceiling Radiant Panel

Air Flow
Directio

3F Laboratory

Natural
Ventilation

PMV Control = "‘S | Atrium
=)

--------

) y
' '..' " 4&-
: NN LU
2F Office

5 o
. . Offi : R,
I’l‘l : : ice s
T 0
S Radiation Flooring Atrium

Natural Ventilation Sign
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Sapporo SB Building

SANKEN

T 7£ ith dtiEEART BEEE ,

Location Sapporo, Hokkaido Building area  |972m
A& = I ERMEE 5
Use Office Total floor area 1,950m
& Mooy —rE BYaE

Structure RC Height 9.1m
B 3t th b R ®Et - T SEREBIER)

Floor lewels 2 levels Design, Construction |[SANKEN SETSUBI KOGYO CO.,LTD
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Element technology for Sapporo SB SANKEN

Natural Ventilation

BABR =
1O B
Solar photovoltaic panels A E5+ R\
on the wall (k- 85D
S High side light | High efficieqity facilities
EEEPY Daylight use
Outside blind | FET a%é - N ik )
ASsER (| g I ] fe THEREEHP o K = IhEEHP
RHISA YR st SxL dE:lj'%tﬁf LEDEE 53 ':l — | ==l
v P ~JRadiant cooling and heatm@*%ﬁlhﬂl iy S
p- 2 - i# ., Lighting control usmg gt{gfi’l
Ventilating windopy EUEEE jmage andjjﬂlug;mance sensor g .
‘\ ‘EX:I: : -y
PS4zt il 4 Y A : BENS
K721 v %
SH IR N REES )
External insulatip '
[  —
A [] mfeIm i m
= = =
— HED 7> A HREs 3
O &
IN 18y
gt || | EREBAHN A RA 51t Ef |t Egfseo heat us
. - T=5 PRI wesmims 2T
o LRI Visualization 5 KAF 5
IOV\I}:e I .3..“..‘..:. \ i Y ZrHnse
glass — = F7PRY v b g
72 S PR et Lr Tl Ny REES INVK
(e = T
|
Return well Pumlplng well
e Utilization of renewable energy Bt
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Sapporo SB Building SANKEN

ENVIRONMENTAL ENGINEERING

€9 ZEB Ready | ! | Nearly ZEB I |, TZEBy

~ EST EHT
mﬁﬁt I 75%ut | 100%5LE
R I F:

() | mmen FETY

10 R 10

S0P 5% L s
: b EES I """ 5% I _'E' |

— ,
Wall Solar Panels External 68% 5 6% | T1% 4 7% E—
and Auto-adjusting 617 812 | I 81z |
Low-e glasses blinds znﬁzﬂég: I 1u§§.§ | EES7)
windows

Heat pump utilizing - s ==
underground heat Achieved Nearly ZEB

High exterior thermal insulation Smart energy monitoring system and visualization



Tukuba-Mirai Technolog Center ZEB [N\

Solar Heat
Utilization System

258

Alr-Cinditioning System
Separating Latent Heat
And Sennsible Heat

Ceiling Radiant
Panel System

"1"
y

AN LS

Vel r

Latent Heat
Processing System

Underground Heat
Utilization System

T (:——.7»:

7
Vi

Groundwater [N
Temperature .

PMV (Predicted Mean Vote)

Zero Energy Buildings & Technologies =~ SANKEN

ENVIRONMENTAL ENGINEERING

Ceiling Radiant
O banel

© Utilization

PPD (Predicted Percentage of Dissatisfied) 1SO7730 (1994)

OT (operative temperature)

R— |

o sen P Solar . Fri., Feb. 24 2023 10:5 7 stage evaluation of
S BLC Humicity. B AL8% | i B 388/ (Japan time) Scope of application of PMV d
PMV
Energy Balance PMV —2<PMV<+2_
Sol - - —
Photoveltaic _2 7 KW Metabolic equivalent  [0.8~4met +2|Worm
ot o IAmount of clothing 0~2clo +1|Slightly warm
’,”,5;1 4.7kWh B 20 o M HVAC IAir temperature 10~30C 0 |Neutral
o i S Mean Radiant Temp  [10~40°C -1 [Slightly cool
. SORY Mean air velocity 0~1m/s -2 |Cool
Office Area Indoor Environment %1 4 Relative humidity 30~70%
Panel Surface Temperture: é
. i
: indoor Temperture  Indoor Humidity g " ELLY RN thip KOBREHLY BEAL
29.6% - 80 f I ]
o L 80—
s s : 0
: P
2 =l Ecuipment | g
5 P 20
3
,f ’ D
10 [
& System Operation situation Mod Next Update 10:16
s 5
Solar Heat inoperation O atent Heat e B e a

& UPDATE

. . noe N Solar , Fri., Feb. 24 2023 10:3
Hokkaido Branch ZEB JE\%3 Temperature : 0.9°C  Humidity:  75.7% . . 900W/ni {Japan time)

Energy Balance

Office Area 1 Environment -20- 6 Kw

Solar
Photovoltaic
Generation
Today’s Integration

Panel Surface Termperture
35.5kWh 1 Power Generation [ Heat Source
Alr-Cinditioning System - Air Conditioning |l Lighting
Separating Latent Heat \nduwTemperture Indoor Humidity [N Qutiet |l Ventilation [ Sanitation

And Sennsible Heat 1"C M Elevator |l Melting [l Others

Ceiling Radiant ’ - SOKW

Panel System 2

Office Area 2 Environment z

PamlSumTerrpemm §|

Latent Heat %

Processing System qf E Indm}rTempertum Indoar Humidity g
| 2irc |

e
I‘ [ |

-I Underground Heat
Utilization System

System Operation situation Mode [JTiEEEREN Next Update 10:15

UO[3dIN5UEY JBNOg J1/1%3]3

Update every 10 minutes

Groundwater <
Temperature [Jr At
of,;r"f]ﬂ"“'“ In operation o%ﬁg;ﬁ‘ In operation
" © UPDATE
on e el in operation




ZEB promotion SANKEN

ppm

430

420 | > BE—~— ERB—~— SPE® | a A
- 410 = IS == 5 5= S s ) == S = 2 B I B L B — f ,:;"‘:"r"i‘"' v 1
, Atmospheric carbon dioxide concentration £ s .f:g;’-‘-" ¥
: 400 . P ),"_.‘4.’:’"-’:, t !

R A i ,.'"’ iR iR

390 I e ey Yy V. a'&

8 LA Y
STy B ¥
A ot B

[ o -
370 3 : 3 + 3 : 4 4 4 ',. _‘ :;'?‘"“ re .
g ¢ . g

Japan Meteorological Agency, December 2022
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Cnacmnbo 3a BHUMMaHue.

PIC:
Mr. SAEKI

https://skk.jp/en/ ﬂ
/ZEB

PLANNER

ZEB29P-00006-PGC

: Mail

. k-saeki@skk.jp : +81-90-2230-0598 (personal) :+81-3-6280-2571 (Office)
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