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5. TEPCO Ohtsuka Branch, Tokyo (Japan)

Architect and
Engineer:

Contractor:
Works' duration:

Service date:
Size:

Tokyo Electric Power Co.,
Inc. and Tokyo Electric
Power Service Co.

Takenaka Komuten Ltd.

Sep. 1978-Nov. 1979,
15 months
November 1979

Total floor area 5477 m2; B1I4F

This building was meant to be a "model energy conservation

building". At the beginning of the planning, the
following goals were set:

- comprehensive energy conservation measures are to
be adopted

- energy conservation design procedures are to be dis-
closed

- detailed measurements of the energy consumption
both during and after the construction are to be carried

out.

Fig. 1 shows the plan and elevation of the building. Fig. 2
shows the major energy conservation methods which
were introduced to this building. The main component of
the heating and airconditioning System is heat pump.
The energy conservation rate was estimated to be 47

percent, and the result shows the goal was almost
achieved as shown in Fig. 3. This building has been used
as an ordinary branch office of TEPCO since its completion.

(T. Maekawa)
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Fig. 1. Plan



IABSE PERIODICA 4/1986 IABSE STRUCTURES C-39/86 87

Solar energy utilization

So'ar collectors installed on
the roof of the building supply
all domestic hol water require
menu.

Sun-control um and blinds

Overall heating and cooling
load n reduced by eaves and
automancally-adjusted blinds
to control interior iniolanon
according to the season.

Reduction of outside
air infiltration

Outude air Infiltration
is reduced by using
double doors at
entrance», air tight
window sashes. and
maintaining positive air
pressure in the interior.
Ground level

Monitoring and control ol
energy Uta

Changing external and internal
conditions ata constantly
momtored by compi
all Systems and equipment are
precisely controlled to
maintain optimal energy
saving Operation.

Intake air volume control

Automatic control ot
air volume according to
use demands.
Automatic shutoff of
air during preheaung and pre-
coolmg periods.
Climate control by mtake air
only in appropnate seasonj

Heat recovery
system

Total heat exchanger

Exhaust air heat is recov-
ered and used to preheat
intake air during winter
months. The system is

reversed to recover cooled
air during the summer.

Reduction of conduetive
heat loss or gain through the
roof

Insulating maienals are used
to reduce the Conducton of
heat through the roof

Water savings

Water-MVing tixtures
Reclamanon of waste water
for non-drinking purposes
Utilization of ram water

Wastt water from weshstands.
kitchenettes. showers and
bathtubs is reclaimed and
filtered in a reclamanon plant.
and used along with ram water
for toilet flushmg needs
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Tharmal storage
system

ration ol

Energy savings in fans

ind blowen /Vasie

Hut source syste

Reduction of heat loss or gain
through perimeter walls and
Windows

Improved insulation
Increased heat capacity
Sun-conrroi eaves and blinds
Air-nght sashes
Heat-reflectmg glazing
Double glazing

Overall heat mg and coolmg
loads are reduced by insulating

all perimeter surfaces to
curtail both in and out heat
conduction Similarly.
temperature differences within

iized < uder
to maintain comfortable envi-
ronments with less energy.

Interior lighting Systems

Lowered Illumination levels
Oirect lighting methods
Grouping of lighting circuits
Combined use of spot lighting
Automatic on-of f control
Maximum utilization of
natural lighting
Use of energy-iaving fluores-
cent 'ixtures incorporating
electronic ballasts

Contrary to conventional
buildings which rely almost
exclusively on artificial lighting,

the model building
incorporates a senes of automatic
controls to maximize the use
of natural lighting.

Electric supply distribution and transforming
Systems

Control of the number of transformer-banks
Imprpvement of the power factor by condensers
Monitoring and control of power demand

Variable air volume
mtrol system

Power is saved by
Controlling air distribution
volume in aecordance
with climate control
needs in the various
zones

Shilling heat
pump and
chiller Operations

to penod
of low energy
demand

Energy saving in pumps

Heat recovery system
Utilization of heat pumps
Careful monitoring and control for operational
efficiency
Waste heat generated by occupants. lighting,
office machinery. equipment and other sources
is recovered by a heat pump system and stored
¦n thermal tanks to Supplement heat-source
equipment.

Variable flow rate control
Conventional heating and cooling Systems
maintain climate control by changing the
temperature of chilled or hot water while keeping
the rate of water flow constant. However, the
Systems in the model building achieve greater
efficiency bv keeping water temperature
constant. instead varying the flow rate and operating

the pumps only as required by actual
demand in various zones.

Fig. 2. Outline of energy-saving technologies
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Fig. 3. Energy Consumption
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