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Abstract
Ventilation is essential to control contaminant concentration in a room, and hence,
the evaluation of ventilation effectiveness is crucial to achieve a clean, healthy, and
energy-saving indoor environment. In general, the contaminant transport efficiency
is defined by total flux, ie, convective and diffusive fluxes of the contaminant in a
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local domain.
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1 | INTRODUCTION
Located in a business district lined with office buildings, the Kyobashi Child Institution is an accredited child care center that functions
as a day-care center and kindergarten which also provides temporary babysitting and other childrearing support services.

2 | DESIGN CONCEPTS
2.1 | Elimination of children on waiting lists
and a solution to urban environment
FIGURE 2
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The rate of women’s empowerment has been increasing year by year
in Japan. According to the labor force survey by Ministry of Internal
Affairs and Communications,1 employment rate of women between
30 to 34 years old has increased from 52% to 58.7%, that of 35 to
39 years old, from 55.8% to 63.3% in five years from 2010. Due to
the increase of working women in the middle of parenting brings
great demand for child care service for toddlers more than ever,
especially in the urban area.

2.2 | Surrounded by greenery
Greening over a large area of approximately 1,400 m2 has been conducted as part of the “Green Tokyo 10-year Project” of the Tokyo
Metropolitan Government in order to create a beautiful urban landscape. For this facility, the goal was to create a glass box surrounded
FIGURE 3

by a wall of greenery. The result is an urban oasis that surrounds
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the children with abundant green and sunlight.

2.3 | Enveloped in forms and colors
Color stimulation is thought to be a crucial element affecting the
development of a child’s brain.2 Colorful columns and furniture have
been provided, using the motif of “forest and lake” on the third floor
and “tropical flowers” on the fourth floor. Fun and intriguing elements on a child’s scale (tight and low) have also been provided to
create an environment in which children can enjoy themselves as
their senses are stimulated.

2.4 | Enveloped in safety
FIGURE 4
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2.4.1 | A disaster prevention base for the
district / Safety for the children
As a part of contribution to the community, open space for disaster
prevention is provided on the second floor of piloti which can accept
those who have difficulty going home in the event of disaster. A
storehouse belonging to Chuo ward in the basement is an effective
facility for the community surrounding in case of disaster.
Based on estimated time for parents to pick up their children is
24 hours at most, private power generator with enough capacity to
keep this facility running normally for one day plus storage of
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potable water, rainwater recycle tank that keeps service water, usage
system of service water in the rainwater reservoir tank and manhole

T A B L E 1 Planned minimum light intensity necessary for growing
plants3

emergency toilets are installed as BCP (Business Continuity Plan) for
this institution.

Required
luminosity
(lx)

Planned
vegetation

Types of vegetation

2.5 | Children conscious air conditioning and
lighting

Ivy

Climbing plant

500

Sarcococca

Evergreen broad-leaved tree

300

2.5.1 | Creating comfortable living environment
for children with gentle air flow and light

Pachysandra
terminalis

Dicotyledonous herbaceous
plants

1,000

Stauntonia
hexaphylla

Climbing plant

2,000

ing, eating and sleeping. All children have difficulty in managing their

Clematis

Climbing plant

2,000

physical condition, and gentlest air conditioning system was provided

Fraxinus griffithii

Evergreen broad-leaved tree

3,000

Child care room is a space with variety of usages not limited to play-

for this purpose. Installation of floor heating and “film flow diffuser”
air conditioning system are the solution.
“Film flow diffuser” unit could reduce air flow speed from standard 0.5m/s, to 0.15m/s which creates gentle living environment for
children.
Adjustable color temperature (2,700-5,000K) and illuminance is
good to suit a variety of activities in a day: playing, eating and sleeping.

2.6 | Best selection of tree species
Simulation showed that lower part of the wall would receive less
than 500lx. Considering this situation, relatives of English ivy were
planted mainly at the wall surfaces, Japanese staunton vine for the
upper part and Sarcococca on the slope under piloti.
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2.7 | Greenery light up provides relaxation in the city
Spotlights of 4000K (color temperature) makes green plants look
more beautiful provide dramatic lighting effect at the lower part of
the building. The lighting is turned on after sunset until eight o’clock
at night providing refreshing green scenery to passersby in the business district.

3 | DISCUSSION
Large scaled planting protects children from noise and bustle of the
city. Providing comfortable space for them. The space is not only a
joyful place where children activates their senses, but also provides
refreshing greenery view to passersby. Just like the right people for
the right posts, proper tree species were selected for the proper
places.

4 | CONCLUSION
Simulation showed that lower part of the wall would receive less than
500lx. Considering this situation, relatives of English ivy were planted
mainly at the wall surfaces, Japanese staunton vine for the upper part
and Sarcococca on the slope under piloti. For the area lacking
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illuminance, artificial illumination with automatic light-up function is
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installed and works when the illuminance becomes under 300lx. The
ceiling of child care room, newly developed lighting units.
Child care room is a space with variety of usages not limited to
playing, eating and sleeping. On the ceiling of child care room, newly
developed lighting units with LED are set randomly.
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