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Suita Municipal Hospital

~ LIVID A3 IR ERe ) E OffIx ~
- Both Strengthening Resilience and Improving Environmental
Performance -

¥ ox B HHMRTATEOEAHIZIIREATERE
X M R §t KAGESRKRASH—HIERIFEH
BEARET/BE HRIAStLHESE

i T ReEEHRAHEREZE

Client: Suita Municipal Hospital

Detailed design: Taisei Corporation, First-Class Architect Office
Basic design/supervision: Nikken Sekkei Ltd.

Construction: Taisei Corporation, Kansai Branch
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Project Overview
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Strengthening resilience

oL T A5k,

Strengthening resilience

-BCPXI L S EIBEMS DR FEL £R)

Development and Adoption of BCP-compatible comprehenswe BEMS

RE(CREREEDEH V> TT

High-reliability infrastructure that is resistant to disasters

(7285 B2 82 B G DIchDENDH )

(Measures for business continuity in excess of 72 hours)

(1) EEREO3HDZER DI gERMHKE

Graywater tank with capacity for 3 days use under normal conditions

EBCKUEQ,JJFM‘%

and emergency wastewater tank

(2) MiEaHhas €z S UICH

Medlum pressure gas supply Wlth seismic evaluation certification

* ﬁ — H#ODILJ\%R(/j-l;h.l:l-l_ﬁo)kh-'_l_I

Formulation of plans for acceptance of patients during a disaster

ASFEMEDOFVERVES AT A

High reliability heat source system

NOM=ILMMLDERE

Installation of manhole toilets

3
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Improved environmental

@ IRISTREM_E DI DEWDHA L E R L RIS LT s

Initiatives for improved environmental performance and integration of building services with the building

)= )= ML > F(C L DU EAF] A

Use of in-ground heat with cool heat trench o

iﬂ}—F7j<0)91‘_\,% ,m ;F'ﬁ/ . 7J<5FIJ/

External air precooling or preheatlng with groundwater, and use of graywater

BB LD DZZRZEIMEDFH/KIETE

Air condltioning outdoor unit well water spray for levelizing electrical power

EXEYA)O0T-T 1R -3 51

ngh efficiency micro-cogeneration plant
- FRZKET/KELE i b AT A
Rainwater storage type rooftop greenery system
- JULIZ =227 hlc LD HFERR
Sunlight shading using balcony system

-RZKBAIBIAT L (HEFGEKICFIA)

Ralnwater reuse system (used for plant sprinkling water)

E7KEs B OERA

Adoptlon of water conservmg fittings

An_n ,u\}_._t/-u-_ ¢ LED,\\\ H

Human presence and illumination sensors, LED lighting

L4

’

l

4
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Flexibility to response to changes

I+ —2E35%HliR

W{I: (L;(:I'}I_L'T\a'é %$K'|$€Bj}t_ﬁm i 35% reduction in energy

Facility with flexibility to respond to changes

-ISS GIEEAPRERE) D%

Installation of Interstitial Space System (ISS roor)

NEBAY T NDERE

Installation of external shaft

AFRABE ZE A EXT ity

Compatibility with creation of future private rooms

® T )L+ —{ERZE35%HIRZEEIRUCIRILF—YHR—b

Energy support to achieve 35% reduction of energy use

- SEBEBEMSICL IR —RZB1E

Visualization of energy using highly functional BEMS

- THRILF—H7R— MK

Energy support system

IERNET F\AX

Operational improvement advice 0
Copyright © 2020 Taisei Corporation. All Rights Reserved.




CASBEE S3>7525HUS
Acquisition of CASBEE S Rank Certification

21 BEVOREMNE(BEEZVI&Fv—hF) 22547 149 CO,(BELEEF+—F) 2-3 KIEHOFME(L-5—F+—F)
Building environmental efficiency (BEE rank & chart) Lifecycle CO, (global warrr}ing eﬁect}chart) Evaluation of major items (radar chart)
| | l l ' 5 5 A Q2 H—E
BEE 3 0 * ‘:‘- \-'.‘. ‘:‘. \-’_‘_ ‘:‘_ ._‘_‘_ Q2
',-.‘\ ','.‘. ',-.'s Service
Fs FR N performance Q3
S:kkkkk A kkkk Bukkk B:hkk Gk 30%: ¥ K Fo v 60%: Fr Ak 80%: % ok ¥ 100% % ok 100%EB: % =55
- 100%.or more: Q1 4 aR)
100 30 15> BEESLO A R A ST [ oo 3 Ertomal
+ T T T : en
A B OBEE | hoop, | TOmeM , (within the site)
3.0 [ [ [ '
% - @ EnomEs | | oz
5 I B LD : : :
Sim 50 I 05 A+ bFE | o
S , : - i | i LRT -
@ above and @
%ﬂg 0 +I794 FEE | . . | 0% I;iEVl’#_ : Environment
£ T neroy outside site
] | 0 46 92 138 184
i C (kg- 002/%
0 ¢ SOF571F, LRHD BEREEADEE ONEE. ﬂx LR2 % -
0 I G e R R e ek S DL s oLy
= _ - is graph shows the details of "consideration for global warming" within u ,
ﬁ ﬁﬁ L Environmental load L FC7F L T_ :El 0) —C .4‘ z_rl:f?;ra:nreevlgﬁgcle CO, emissions compared with a typical building materials

-1 [CASBEE-S3>758:E] (R CTEEET7EH)
CASBEE S Rank Certification (7th Hospital within Japan)

6
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Architectural Scheme
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@;@*ﬂ%g Overview of the Building

-BMEilE @ 17,813.69m BiE X 1 BKEFIVIVU-M—EBRTE (RE

ST Structure™:  Reinforced concrete, in part structural steel

-FEMR : @bz (431FK) (seismic Zisolation)
Main use Hospital (431 beds)
BEEE* : 6,994.13 M REEY * : b EORE, IBEEARE

Building area

JEPRHE * : 39,271.86m

Total floor area

(* 7RBEERERSY)

(* Hospital building part)

MTIHLMEIEEESS

: - 3 ! H‘ ;."‘i‘.
_mu!wﬁ”“mlm R
il o o A
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Architectural Scheme

BW=E
Machine room
sF SPE R
Hospital building
7F 704 [ "R )
Hospital building

6F G [ iR |

Hospital building

y = !
Sk M{RETEISAE Hospital building

Mulstory oar F2r UAEY EEER) A C UK
4F 4BE park building Hospital building Rehabilitation Convalescence rehabilitation hospital

building )

| [ Efi- | CU - BERR - B T

3F 3B‘E [:][:] L Surgery, ICU, emergency hospital building, dialysis }Eﬂl%RJ:D
S i

< {5}
BEB - Sk - BB - {LPHE - BEXIELLZ— - LRAFSY .—4 25 A
s B ) ISS )
oor ISS [:] [ﬁ%-&%ﬁﬁ-ﬁﬁﬁﬁ-ﬁ%-%ﬁu-:wl:’:-jnz-%E]

5F

General reception, outpatients, examination, chemotherapy, patient support Center, restaurant From Kishibe Station
Emergencies, radiology, endoscopy, wellness, pharmacy, convenience store, café, lecture theater

2F entrance
RER

Seismic isolation pit

1AL

1F entrance

S

Multi-story car park building Hospital building

WL AR R

Cross-sectional composition

9
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Architectural Scheme

T T

JREIEDE=
Overall view from JR side

10
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Initiatives to Strengthen Resilience and Improve Environmental Performance

@ Strengthening resilience o LI Rm#{E
@ Initiati toi i tal perf d i e e 2 s — ey
intograted with bulding || @ ERAE IR E O OB HE BB A UL SRR
@ Facility with flexibility te respond to chenges Y E{t(:iﬁﬁﬁjéiﬁkrl&%ﬁjtﬁﬁgﬁ
. : Energy support to realize 35% reduction in energy use ° I;Lf'\}l/:\:—'fﬁﬁﬁﬁ:';50/0ﬁ|Jlﬁkﬁ¥iﬁ.th*)l/¢—'U'l-ﬁ— |\
v Y
X )
A4 (%Et?*&g'jgt llati 7= =
vy < ::.:m utdoor unit installation . i%%l:i"ﬂ?jkué%

Groundwater spray on outdoor units

....... ® SWERIFTI

High-efficiency air conditioning

O A\ HEt Y — LEDREA

Human presence and illumination sensors, LED lighting

@/} QB:/'\”ji‘

External shaft

o LLQ sEfi= A

glass

® HikaE

Water conserving fittings

VAT LAKF

System ceiling

@ /N)La= —I= kY
B S AR R By thstonatsenion
® BERAS =

Natural ventilation

E=r= S
/é/ﬁ%~1’77\1/l:rn°xhtzfexbmé'.:geet 00 (/01— T

Micro-cogeneration  ~ a/
.. %r%rﬁ)rmance BEM§ vzﬁ% 2F . |SSB @qﬁ%

o E LTI
1 © RAHEH R,

Biat— @miiikTEm
E _EfAE Y AT Lgenen™

greenery

== o,

/

== Installation of ISS floor

INAIL
Solarpenes Ancillaries T g T = Erhtraﬁgea_\allw ol -4
Bt R AR | Cciding v S‘l@ﬂmgsd’ A A v \l‘fﬁ ﬁ\l’gf}ﬁﬂy V1P 1F V%ilhod)tciﬁer
SREE ' ey I SSete N N

_l\!La_nhoIe t0|let
i&_ﬁﬁorm?ﬁ,ﬁ% mIC:I%OTatIOH structure . C7I—h)k y th_b 5 "D\Ja"
. R 7 ool heat trencl

DRy ey il

Rainwater reuse and graywater tank utilizing
-7 LIUIDRAsi{bEIRTBIERER]_EDHDEIDFH

groundwater and rainwater
Fig. 7 Initiatives to strengthen resilience and improve environmental performance 11
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Flexibility to Respond to Changes
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Flexibility to Respond to Changes

® [SSPE

8F

7F

6F

5F

4F

3F

2F

1SS floor [SSE :]

8hE
70

IAREEEISE
Multi-story car
park building

(Interstitial Space System)
(CLBDATFTOREDME _E

Improvement of maintainability with Interstitial Space System (ISS floor)

W= ]

Machine room

ZEIOH 3R

Flexibility to Respond to Changes

ISSB%‘%”:BHPA%WIW“B%E

Photo of interior of air conditioning

AR

Hospital building

machine room on ISS floor

AR

Hospital building

TRiR

Hospital building

AR

Hospital building

JAN =i
) t J onvalescence rehabilitation hospital
building

AR J[

Hospital building Rehabilitation

H" B ~EURR |

Filf- 1 CU - B2WE - B

Surgery, ICU, emergency hospital building, dialysis

/
N

RERM - sk - RE - LFHE - BEXBEEYZ— LRIV

General reception, outpatients, examination, chemotherapy, patient support Center, restaurant

2BEAH

! 2F entrance

e S

ISS

Y {RBTERIGHR

Multi-story car park building

M2 - SRR - RIREE - (2R - FH - v - HTx - BE

Emergencies, radiology, endoscopy, wellness, pharmacy, convenience store, café, lecture theater

1AL

Cross-sectional composition

RER

Seismic isolation pit

TRFEAR

Hospital building

T ARE

1F entrance

13
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Flexibility to Respond to Changes
@ ISSPE (Interstitial Space System) (C&BXDFTF A MDME L

Improvement of maintainability with Interstitial Space System (ISS floor)
REERASIRALSY

External air intake gallery for emergency use

Z{bicx g 3R

Flexibility to Respond to Changes

Y=F—JLES4HK(2,100%600. 3,000%600)

Manifold duct (2,100 x 600, 3,000 x 600)

Y=1:—)LEZ-R(1,460 X600, 1,900 % 600)
_ Manifold duct (1,460 x 600, 1,900 x 600)
5\ il

Outdoor unit gttgdlﬂli%unit RREHA
' : rﬂé‘aﬁuﬁa 1)

External air intake gallery for
’__gmergency use

\

b d
S ="

BDE
RESIYEE Wind tower
Partition wall R
0AF w2 /i— : 1 % s s 4
OA chamber T _ o .

SHSUEA
- External air

intake
FRaq ——

Well water coil

J—Ie—rrLF

Cool heat tremah opyright © 2020 Taisei Corporation. All Rights Reserved.
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Flexibility to Respond to Changes Flexibilty to Respond to Changes

@ S+ EPS v I b

External shaft

SERERIE v 7 k

External services shaft

v SkE ) 51 Hospital building

. 4 435 ) Jﬁﬁ Hospital building

‘ o A= =i
BRE
_ w3k .
| .
T Rz | 2%
| Boiler room Outpatients

! _.. - Eﬁ%mi Services Machine room

JR Kishibe Sta.

< JRFAER

ISS floor

Al

6800

Szt s—

!_E ﬁ,E E“J I~ Seismic isolation pit

Duct Chimney _ _
;R ENK —_— =I5V
Cooling water Cable rack

-5 ISSBE - 5188+ MAEHEZR

Fig. 5 Schematic cross-sectional view of the ISS floor and external shaft

15
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Flexibility to Respond to Changes Flexibilty to Respond to Changes

L ISE AN

External shaft

F | WS - [ - ) - , N _ . _
s NEG meen |0 . - . i :
AB | = = v, = 5
2 |

e | M6 M0 B L ol g | —
| wis e o vw |4 e \
L 0 e L » P
L nmme
o 2.4
¥
| a2 ew
i
O, Z
v 8 ErET : k
i =4
0w e
— | - | F
H]
s [l
hATNM - FReLS—
Bh - BEFEH
LEli ]

BTN .
—embs . nwanEer i e Klﬂ--\

R L ETE] 2
anm & el

oo EwE BERFRRE

. aw
2 1 e (e gl e L + t +
3 ] o me [hsa [ous || [azpa
=S i e = M| R a2 R
— b L] L A AR o
| s ==1 il =
[EE I T G The

: SMNEBS IR (ISSPE~E L)
External shaft (ISS floor to rooftop)
SMEBS YD N2 EALER L SMEBS Y IN (ISSPE~ )

External shaft 2F layout plan External shaft (ISS floor to 3F)

16
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Flexibility to Respond to Changes Flexibity to Respond to Changes

@ S+ EPS v b

External shaft

A=A AN

External services shaft

0 ) ) ) ) )

5E-4 SEISvyIMMEEER

Photo 4 Photos of external shaft

17
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Strengthening Resilience
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Strengthening Resilience (Infrastructure)

@ K E (R EREEDEVN> TS

High reliability infrastructure that is resistant to disasters

Strengthening Resilience

-BHERREFERO2[O11R5 | SIA T U, BIRRKOURTRIER

EEljj Electrical power is obtained from two incoming lines, a main line and a reserve line, to reduce the risk
=, of loss of electrical power
Electrical power

P AR BNz EURRIR ORI REZHET

An emergency generator is installed to maintain the minimum level of hospital functions

(Efc 7 25 B D DA = E)

(Fuel for continuous 72 hours is stored)

EHERNAI0d— 1R — 23 hs0EH#E

Electrical power is supplied from high-efficiency micro-cogeneration

AL SR T T 2R . K EIRRCL BKEE SR RS L

,,/5\7]( An emergency shutoff valve is provided on the water storage tanks, to prevent loss of water
Water supply resources in the event of a break in the water supply pipes

SHERRK (. IR KR KEE L THIA,

Groundwater is used as the source of graywater.

H2 - TR HMEREZBUS U T H ABl5A%

Gas Medium pressure gas supply that has obtained seismic evaluation certification has been installed
/£ =
FAGRIERCEPk TR LR T HIKIE (3H)) #:%E.
}3'57J< An emergency wastewater tank (3 days' supply) has been installed to enable discharge of wastewater
Wastewater even when disconnected from the sewage system

BV EmE R =L M L rEE

Manhole toilets are installed in the outdoors flat car park

wed X, EEIZZEE (78%9)

Medical gases are stored (7 days' supply)

M-11 4>I50LJVI>A@{ExT5R

Fig. 11 Measures to strengthen resilience of the infrastructure

19
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Strengthening Resilience (Heat Sources)

Normal systems

y Strengthening Resilience
< aJ Ext | air load
ﬂm © 7 (%) (oo cooing

—>
\A\E
=y ar] /m17J< FHx 3 —
TLiSlE1250kVA 40817 1407kW, HIZAEE 1000KW) BB ertomal i load
Chiller heater x3 (HE)%) (room heating)
(cooling capacity: 1407 kW, heat capacity: 1000 kW)
((‘ ’)) : FE!jP — \BABs _'}_I
Electrl power =¥ — FERE
P EHET1-INF5-%3 | _
I \Afﬂﬁbjj 85kW Air cooling mo<_:|u!ar chiller x3 N 9‘:—\, g{—j ey sy S
j&ﬂ%%%% (/TJ B )(coolmg capacity: 85 kW) » ( )%) (room cooling)
Solar power generation .—n—.m‘-)
i . '\.li \li \] Hospltal wards, etc.) N ;lszg_Zﬂ External air load
‘ EHP/Cyr—S (Hg)%) (room heating)
i #HHAX EHP package
City gas —
MEHlRERE . (SF3ETU7) Y ENRE
Seismic evaluation )N —» (Outpatients area) " Indoor load
certification 3 Governor GH P/ \‘J'ﬁ'—‘ Eh s
(':F' Eﬁ I E) GHP package Hea)t%%?;r@er
(mediumi pres_sure - H‘ H‘ H‘ /—
low-pressure) - Fe
I Emngtn i i g
BRM15—% 3 Once-through boiler x 3
! (hNZAEEF11000kg/h) (heating capacity: 1000 kgih)
i S
i Hot water storage tank N A Hot water
: § s, ’ g "n’%gﬁ supply load
1 BZE AR5 — X 2 S xxige
(le],m jj 581 kW) Heat exchanger
Vacuum type hot water boiler x2 *ﬁ
(heat capacity: 581 kW% gPreheatmg tan
| —1 )
i > =
7’(’][]] - /I*l/ </3> X 6 Micro-cogeneration x 6
(7Jl] j] 35|(W) (heat capacity: 35 kW)
FaetG ] > _\EJ_U%

- Kitchen
X-10 BRI AFLAJ0- 20

Fig 10 Heat source system flow Copyright © 2020 Taisei Corporation. All Rights Reserved.
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BCPXWLEHAERBEMS (T-BC Controller)
DR E B ANE

Development of BCP-Compatible Integrated BEMS (T-BC Controller) for
Dramatically Improving Resilience Performance and Effect of its
Introduction
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BCP-Compatible Integrated BEMS for Dramatically Improving Resilience
Performance Strengthening resilience

@ > AT IMBRLEFFE

System composition and features

® BCPOREX31L

Visualization of the BCP

HIaA >S50 (B, K, HR) ZR=FEGERE

Rapid determination of the status of supply infrastructure (electric power, city water, gas)

CERPPPVESERIE SR E LS ODEFHED“D%/U

Prediction of the time that the stockpiling infrastructure can supply, etc., from the actual amount of usage

HEBEAESISRI D R X BLIC LD RS ERSEEN 5 H DR TEL T E

Support for adoption of appropriate action plan during disasters by visualization of the time that function can be maintained

® BCPE— RhwI 7w THEEE

BCP mode pop-up function

SEREOBKNCLD. RyTPYFTII5 LB

Start up by pop-up when power failure, etc., is detected

1> DS RO AT AR R O TR RANA

Commencement of prediction of the time that infrastructure services can be maintained

® HEREMEIFIS R (CEDE & H 1

Control of load in accordance with the time that function can be maintained

HONUHRTE LT AR BEFEFFISF R £ 12D L 5 (C R a2 4R

Selection of load so that the time that function can be maintained is equal to that which was decided in advance

EAE%21> b—)L 9 5HiEHEEE

Control function for controlling the quantities used

® HLREMEIFIF R DY) E

SW|tch|ng the times that functlon can be maintained

PEREHEST IR Z 3 ERPEDLNIVICERTEERE N OIfE

The times that function can be maintained can be set and changed in three levels

22
Copyright © 2020 Taisei Corporation. All Rights Reserved.



L ST AR TR () _E &8 3 BCPGHA R

BCP-Compatible Integrated BEMS for Dramatically Improving Resilience

Performance

® HEREMESFIFRIDI> MO —IL

Control of time that function can be maintained

BEMS LSUIYAMIL

Strengthening resilience

® HEREHEFT IS TRz B L LT & far il ]

Load control with the aim of ensuring the time that function can be maintained

PORESIRS AT ALK U THIEILANINESZBACNetiBE TH I IDIET. 12735
OERZIIHIL. BIRET Ba2lmDiRs r]sE R E DR Z1T D,

By outputting a control level signal to the central surveillance system using BACnet communication, the use of infrastructure is
reduced, and the target time that function can be maintained by the services can be ensured.

® A C15EPEDHHLANIAES 2T

Output of control level signals with a maximum of 15 levels

GHAHRER READOLAIVCIGU THIES 282 B2 RES 2L T EEMER
EANBRICHIDREERICENDHIEHICT T 2T/ - T%5=I TS,

By limiting the range of control in accordance with short, medium, and long-term levels, failsafe control is provided for important
equipment on which life depends, such as medical equipment, etc.

&-1 LAVBIRERERERTIF R

Table 1 Time that function can be maintained according to level

ZH (LNIL1) PEREHERT 7205R (3BIFE)

Short-term (level 1) Function maintained for 72 hours (3 days)

xR-2 FHHLAILOESEEHE

Table 2 Control level output range

Mode Control level

thER (LAL2)  HEEEHEHS120857 (SEIR) Eepevees
Medium-term (level 2) Function maintained for 120 hours (5 days) Normal times 0
R (LAL3) HekEHES 168850 (7E1R9) 5 s
Long-term (level 3) Function maintained for 168 hours (7 days) Short-term

H

Mggiurﬁ‘-}’?erm 6~11
H
= 11~15
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Reduction of External Air Load by Use of Cool Heat Trench and
Groundwater
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Reduction of External Air Load by Use of Cool Heat
Trench and Groundwater
® JR[r(CH TR B mHEIRXT R

Measures to reduce the external air load in the hospital
Eé%{ﬂﬁﬁﬁ%ﬁﬂxlt Y

= External air intake gallery for emergencies

Manifold duct

I N=K=J k5 (2,100%x600. 3,000%x600)

5 ‘
S Y=h—JLRFIN (1,460x600. 1,900%600)
ﬂ?ﬂtﬁ I Manifold duct .
Outdonor unit %EEH%

External air intake gallery for
emergencies
N

Outdoor unit RIab5H
Tﬂﬁﬂliﬂ?')
\ o5 g 1

y . - - /
g = 2

1

poys | X AESR 1

A g = - Sam " 1.

g “/;(; AITES2 Measurement point 1
- j = leasurement point 2 HOJiK

~ Wind tower

OAFVIIN— —— = - g S P artition wall 5
OA chamber B L = >0 4 S .

SSSERA

External air
intake

k1)l —

Well water coil

J-)e—bbLoF 25

Cool heat trench ~_ Copyright © 2020 Taisei Corporation. All Rights Reserved.
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Reduction of External Air Load by Use of Cool Heat
Trench and Groundwater s

® )—)LE—hMhL > F R FHETIE

Scheme for use of the cool heat trench

FRET TR

Study policy

®© J-Ie—=bhbL2FELTRARICIRIF-FIFATDIL

To maximize the use of the cool heat trench for energy

@ REBASERMEZFRESEDIILL
SRR TBEANDTE

To introduce external air into the air conditioners, without generating
contamination substances within the seismic isolation pit

26
Copyright © 2020 Taisei Corporation. All Rights Reserved.



J—IVE—bMRL > FEHTRKFIRICL D9 B iR

Reduction of External Air Load by Use of Cool Heat | :
Trench and Groundwater mprovement o

®J—)lt— ML FHHETIH

Scheme for use of the cool heat trench

RIRIEHEER £

EHTUIEEDERE N
Installatlon of pal?t|t|on wall T e 9t_LHRl
= n = ™ B T I External air intake
{ . '_J
= r = M f AAN. m !,_St<~.: " :
- JE‘"LN - O \ WA e | e e s
+ ' r : '
— I ) In | | ] ?
\ I |
e ax ;,%92 115q ] |} |
rAboutZ 115m I =
) N £ &) &

TS aE ) e TR B e B
NED | |

To upper well water coil 4

] i
e A .
wily | ;‘ AI‘%E (/j-jc-:LL\
= T Rrowde no reentrant corners
i w“ﬁ
BEMIIEEDESE
Installation of partition wall
I =/L > =1 © =
APBEEIFBL) RELY NP
rovide no reentrant corners

Seismic isolation pit plan view
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Reduction of External Air Load by Use of Cool Heat
Trench and Groundwater
® J—)Lt— ML FFIFHETIE

Scheme for use of the cool heat trench

2 X HA

Summer Winter

X-33 RRRER (£: B &)

Fig. 33 Finally selected scheme (left: summer, right: winter)
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Reduction of External Air Load by Use of Cool Heat ImBrovementof
TrenCh and Groundwater environmental performance

@ EAICLDT—ILE— ML FORREIE

Verification of cool heat trench by measurement

x-4 J-)le—hhLOFRAIEIER

Table 4 Cool heat trench measurement items

| 3
AIE AEEE bl
Measurement . "
point Measurement item Measuring instrument

RERERE
Floor surface
temperature BEN+T —XAOH—
- Thermocouple + data logger
A0 ERE

Entrance Air temperature

Jo=8 . H . _ .
2SR BE  gmmps (5ALEY)

HATF EmERELTR Ee Temperature and humidity meter

humidity
RERERE
Floor surface . .
temperature BEX+T—X B —
T Thermocouple + data logger
/]
Rt Air temperature
2 Intermediate oem  m
positions R RE  perst (5AELY)
Air temperature and -
- Temperature and humidity meter
humidity
DRE  REEI Y-
Air humidity Humidity sensor
RRERE
Floor surface . .
temperature BEN+T—X O H— _ RS
Thermocouple + data logger IR
, I BB BE-13 AERR
= Alr temperature Photo 13 View of measurement

el — N = NN == NI = o
=X BE  ggmst (BALEY)
Air temperature and T -
humidity emperature and humidity meter 30
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Reduction of External Air Load by Use of Cool Heat

Trench and Groundwater
FAICLDT—ILe— bR > FOIREE

Verlflcatlon of cool heat trench by measurement
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Temperature
SREE[°C]
cE—

—_— ONS]ARE

d | 1 ‘ ¥ ¥ External aignlgtEtemperature
— QYPRIEFRE

Intermediate position temperature

1 —— QZEFAATRE

Air conditioner inlet temperature
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Fig. 35 Cool heat trench air temperature measurement values (February - July 2020)
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Reduction of External Air Load by Use of Cool Heat

Improvement of
Trench and Groundwater

® BEMST —A(CLAEB IR F—AR5T HKI+I- I N> F

Verification of energy efficiency using BEMS data RERIAR

Effect of use of well water coil + cool
trench for room cooling

BREASKaAILEE
6,000,000 System chilled water coil heat gyiantity
BRfEKaA IS
System hot water coil heat quantity
mHKSEFA
Well water room cooling use
mHFKEFEH A
Well water room heating use
-] Y —
mty FAERA
Pit room cooling use
o =
mt'y FMEEFR
Pit room heating use
0SB ER
Room cooling load

OEEST

P E Room he
T N
S A0 FHAKIMI+Ee—RRL>F
BREFIFAZIRE
Effect of use of well water coil + cool
6,000,000 trench for room heating

4,000,000

HY B
20000 — i —
i

A [M))
1.3%

Heat quantity [MJ]

2,000,000 T—
H qs 3
(]

8,000,000

X-40 FIABAIXRINF-FEBEIRIIT-3E

Fig. 40 Annual energy conservation effect of unused energy
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Energy Support that Realized 35% Reduction in Energy Use

TRIF—(EAE35%HAEERUIRILE—SR— K
3544 rducion i orergy

35% reduction in energy

O ZYIRINFHEE ~AOFIV—ITEDLEER

Building energy consumption - Comparison with benchmarks

& Hhigpl - EARX 35! - YRR B OERAIERERE S DO G — R IR+ —HEETIE
(DECCT —%) sHutsixs> : 6 . 2¥M% : 5. EAREK30,000n 3 £
Table Average values of annual primary energy consumption per unit of the floor area according to region, area category, and the
building use (DECC data)

2 Area category: 6, building use: Hospital, total floor area 30,000 m? or more

FH-—RTXILF—HEE

. =F 7|< 7k
PR ERE (MJ / m?-£) Numtj:':r(f‘
Date year Annual primary energy consumption surveys
(MJ / m2, year)
2006~2010FEE (EXa0) 3,065 211

2006 to 2010 (before the earthquake)

2011~2012F E (BX%)
2011 to 2012 (after the earthquake) 3,012 31

2015~2017F E (BHX5FEB%)
2015 to 2017 (5 years or more after the earthquake)

!

2,581 6

#4919~ 32%Hlk EHTT — I LB T BEHI3 2% B TOET
About 19 to 32% reduction RS RARNICETHMENEA TETVES A, 20
-4 (2015~20174EFE) LB THEI19%MH

2019 F 518
2,087TMJ/ i - £

Actual results for 2019
2,087 MJ/m, year

IMERDTHED REBHIBENRZESNTVET,

The reduction is about 32% compared with the data before
the earthquake.

After the earthquake energy efficiency progressed overall,
but even compared with that data (2015 to 2017), there was
reduction of about 19%, so a large reduction effect was
obtained.
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Energy Support that Realized 35% Reduction in Energy Use

@ 11— 3 iERR(C L DENFEE(L

Electrical power leveling by operation of cogeneration

(kw) (kw)

1200 1200

10 j_ )I;?\{%_u: 1100 j_§I*E$£
» Cogeneration stoppedg & """ T TCogeneration opera tingd 41 0/ Wik
g p? Cogeneration opera mgt ﬁ/‘l\] 21% ﬁ”) =

About 21% reduction
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X-45 BZIBIEHHES

Fig. 45 Electrical power consumption according to time period
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Energy Support that Realized 35% Reduction in Energy Use
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Electrical power leveling for primary energy consumption by month

"My Electrical power consumption Gas consumption
- e BHHERE A XEER
9,000,000

8,000,000 #5941 % Avout41%

£10/
.‘E{lj

2f
E3f
4f

7,000,000
6,000,000 About 28% %I‘JZ 0 _
5,000,000
4,000,000 -
3,000,000
2,000,000
1,000,000
0

—RIZNFX—HEHES
Primary energy consumption

12}

2019545 NN
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201958
201949 F
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2020~

M-46 ARI—XRIXIFT—HESE

Fig. 46 Primary energy consumption by month
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Energy Support that Realized 35% Reduction in Energy Use 35% reduction in energy
® J—)Lb— Lo FEFHIKIMNCL DT A ERA=F 21

Leveling of gas use by cool heat trench and well water coil

Hot and chilled water
generator Steam boiler Hot water boiler

AEKR " ESAHS 5— BAKALS S5— VAR 3
EGHP R2E(HE) A RAERE - FERE Micro cogeneration
GHP iti i Specimen testing,
3000 Nutrition (kitchen) pgthology testing
GHP — AmKRER
Hot and chilled water generator
2500 bt = _
;m*zk, \{7— Hot water boiler
ZE R 71" A = — steam boiler
2000 About 19%' I I l

City gas consumption (m?/day)
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4-47 BRIA&RRIHAEEEZ (201948H)
Fig. 47 Gas consumption according to day and according to use (August 2019)
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Thank you for your attention
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