Session 2.7  Successful Business Case Sharing on Deep Energy Saving and Other Innovative Green Measures
for Commercial Buildings in Hong Kong, Mainland China and Overseas

YKK80 High Efficiency Building

Radiant control both outside and inside

JUN 5 2017
Kitaro MIZUIDE, General Manager
M&E Design Department of NIKKEN SEKKEI, Japan
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Location of Building - Akihabara
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In 2015 completed in Aklhabara
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Confronting to Akihabara from Kachikura

Green terrace ol L

Boardroom / Dining room ‘ CEEEEE ‘ | |
Conference hall / Cafeteria % J J
Open Office [ l
Office | | 1
Executive office | |l | ] ,
office | [ | E AL
Open Office | I— 1 i.‘
Welfare facilities | | | ! _1 4
—M]eeting rooms | _ _ _J 4

Entrance hall / Gallery / Cafe | _'

Showroom / Event hall
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The Aluminum Fabric Facade in Akihabara
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Outline of YKK 80 Building

Concept

eSymbolic design as a global company.
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eFunctionality, safety and comfort.

e Aluminum screen facade, and radiant

panel for workplace has enabled both
outside and inside radiant control.

Location Tokyo Akihabara

Total Floor Area 22,574m2 (242,985sf)
Building Height 40m regulated

# of Floor B2F-10F ;
Structure S+SRC, Seismic isolation |l
Completion 2015 June "
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Radiant control both & Inside
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Inside

Linear diffuser for slight airflow Aluminum radiant panel  LED Lighting fixture




Radiant control both & Inside
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Environmental Facade “sudare”

Image of Japanese “sudare” screen
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The Facade controls the radiant from outside
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Outline of Radiant Control Facade System

/ Aluminum screen
/ Deep eaves

View < sssess <

e Minimizing radiation from window is crucial in radiant systems.
« Aluminum screen, deep eaves and bottom-up blind mitigates solar radiation.
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SHGC diagram
.
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Double glazed window

SHGC:
0.66 (simulation)

Sudare screen +
Double glazed window

SHGC:
0.39 (simulation)
0.35 (actual measurement)

Sudare screen +

Double glazed window +
monitored climbing blinds
SHGC:

0.10 (simulation)

0.14 (actual measurement)
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Radiant control both & Inside
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Inside

Linear diffuser for slight airflow Alumin {}; radiant pane LED Lighting fixture




Open workplace for high quality office

West Facade is 70m length. We have Large Solar Heat Gain in summer,
and in winter we have to think about cold draft in the perimeter zone.

Open refresh space & pantry

Office area: 1,250m
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% o l;ﬂ“’ i Both side natural daylighting

5
Daylight for WC  Internal stairsfor communication ~ Aluminum sun screen




Open office space for high quality workplace

gElling . radiant pa

n ' Organisers | International Co-owners:
Z Z COMTRRCTEN ' AT o) AT\
INGUSTRY COUNCIL A ' . =t Suitsinable Buddingd
BEENE ) ';IE 3 . -~ - tﬁa @_{uSBE NI¥ and Cimats intistive N/

WORLD Suswminable Buik Emiranmers Canferenca



Outline of Radiant Cooling & Heating System

Lighting fixture Concealed fan behind radian
with radiant panel panel with linear diffuseg,

mbabits
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« Radiant panels = aluminum ceiling panels equipped with water pipes.

» Tilted panels allowing cool air to descend from the gap between
panels. Fans are installed for extra airflow during the hottest season.

» Active chilled beams installed for perimeter zones.
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Work place around the window-side

connection of Y bar perimeter
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Section diagram about the radiant cooling/heating
with soft breeze system

Outside air supply ducts / Desiccant air supply ducts
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Radiant Cooling/Heating ,Desiccant Air & Soft Breeze
like ‘natural breeze under the shade of a tree’

Chilled / hot ater piping H
.... .... .... ® [ ] ....
b ‘% v, 4
¥
Ceiling surface temperature P
23°C (73.4°F) Supply of dehumldlﬁed air Inclined radiant panels for
from gap between panels light reflection and natural convection
Slight air flow Slight air flow
“ = Ve e - «

Radiant panel removes
Body surface temperature heat from the body
Temp. 32°C (89.6°F)
MRT. 25°C(77°F) Even at a room temperature of 28°C (82.4°F),

the radiant cooling and soft breeze can provide

the same comfort level as a room at 26°C (78.8°F)

$ sUnderfloor return air \77
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CFD Analysis Coupled with BIM

emperature [°C] ’ ;,;IAif- ;r;-éed [m /8]

e

30°C 0.40
o 2.5 0.36
(7887 PIREIEOCF 29°C 0.32
(80.6F) s 058
] 28°C 0.24
27.5 0.20
27°C 0.16
26.5 0.12
26°C 0.08
- %.5 S 0.04
f.» N . ®5°C L‘ . Boo
Temperature Air Speed

* BIM model created for space coordination were used to
perform CFD analysis.

* (Upper left) Temperature: cool air (25°C) sinking from gaps
between radiant panels.
o (Upper right) Air speed: airflow (0.2m/s) created by fan.

« Uniform temperature + comfortable airflow.
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Outline of HVAC System

* Heat source:
electricity-driven air-cooled
heat pump chiller + gas-
driven heat pump chiller.

e Aims to Iimprove system
COP through higher/lower
chilled/hot water temp
for air conditioning.

e Dedicated desiccant AHU
to treat outdoor air (latent
heat).
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e

o |
=]

J
HARE—MRUTF5—(HEH)

o I
el Pl
Electricity
HP Chiller
| | | i

ERAE—MRLTF—
| | | |

BRRAE—MRUTF5—(AH)

esiccan

International Co-owners:
¥ ST i Global Asnce
o e £ i Faw Buildags e
é@ OViisBE i mimiiii Uy (Pt



Air Temp. and MRT necessary for comfort (PMV=0)
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air temperature ta (°C)

Reference: 2013 ASHRAE Handbook Fundamentals, ch9, fig1l5
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Expansion of comfort zone

0.014
expansion of comfort areas
0.0135 by 75 % of subject
0.013 The analytical method /// B
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Holistic Solution toward the ecological
and healthy building
609% energy reduction
- based on Many technologies installed in this building.

« Centralized HVAC heat source

[ — = equipment
* High performance envelope: screen + blind — f_q s i S\t;v:iztn?:rgi?f;:ii:E?/tli(;wnpi?)rv:rziit
sandwiched double-pane W|n$?0w+earv<=T , -—_-4 b by evapotranspiration of leaves

H * Emergency generator

Common | LED lighting

Bl il Mﬁ
E
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Lighting and occupancy sensor i i ”
W ater-efficient fixtures 4 —
LEED-CS Platinum certified SN * Natural ventilation window for

BCP

» Radiantpanel + desiccant OA + local fan "

T
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* Economizer+ OA mist

« Task & ambientlighting L

« Networkroom

* Central control room

* Smartplug outlet

b

* Supply and drain water cistern

» Kitchen waste water reclaim system

« Well water: geothermal and water source use Seism ic-isolation

« Trench cooling & heating: geothermal

*Compared to ECCJenergy use intensity of office building
(20,000m 2, privately owned)
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Other Technologies

Roof top PV

| Roof top greenery for
/ Roof top edible garden  efficiency of heat source
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Seismic Isolation space

Q)r cool/heat trench /
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One Year Monthly Operating Data
of Building Energy Performance

5.00

4.50
4.00

Site Source

3.50
ASHRAE | 153.65 kWh/m’-yr 1,371 MJ/m’-yr

kBtu / ft? -month (site energy)

3.00
S50 Baseline | (48.71 kBtu/ft -yr) | (120.74 kBtu/ft -yr)
2.00
150 Proposed | 111.40 kWh/m’-yr 1,034 MJ/m’-yr
100 (model) | (35.31 kBtu/ft-yr) | (91.06 kBtu/ ft -yr)
0.50

Actual 103.69 kWh/m’-yr 932 MJ/m’-yr

0.00

Jul. Aug. Sep. Oct. Nov. Dec. lan. Feb. Mar. Apr. May Jun. (32‘87 kBtu/ft _yr) (82'08 kBtu/ft _yr)

2015 2015 2015 2015 2015 2015 2016 2016 2016 2016 2016 2016

ASHRAE Baseline YKK80 Building [Proposed] B YKK80 Building [Actual]

. sk Source-Site Ratios in Tokyo Japan
Annual Site Energy Performance Electricity:2.711 ; Natural Gas:1.005
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Source energy of office buildings over 10,000m" in Tokyo
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3 Y : YKK80 Actual = 932 MJ/m-yr
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c YKK80 is rated 4thjof 465 buildings
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800~ 1,000~ 1,200~ 1,400~ 1,600~ 1,800~ 2,000~ 2,200~ 2,400~ 2,600~ 2,800~
Frequency Distribution of Source Energy Consumption in Tokyo Area (MJ/m-yr)
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Thank you for your attention!
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