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Tokyo, like other major cities of Japan, has a hot and humid summer as well as
generally mild winter throughout the year. On hot summer days, use of
air-conditioning would be inevitable. After the Fukushima accidents in 2011, the
nation faces a severe electricity shortfall in the summer as seasonal demand rises.
Increasing temperatures raise perspiration and evaporation and are likely to increase
deaths from heat-related illnesses such as heat exhaustion and heat stroke. Thus, good
cross-ventilation is still of paramount importance for the maintenance of adequate
indoor air movement and for minimizing use of air-conditioners. Two stages of reports,
namely (1) Literature Review, and (2) Preliminary Evaluation and Screening of
Feasible Features for this project were reported previously. The current stage of work
is focused on the detailed evaluation of the short-listed feature; wing wall by wind
tunnel technique. It was found that the best performance of wing wall is particularly at
the wind directions between 450 and 67.50. It is interesting to observe that wing wall
may remain effective even when it is at the lee side. Thus, it can be concluded that the
wing wall included on the south-facing external wall with window openings can
produce effective natural ventilation.
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Category Fagade design features Benefit Cost Advantages Disadvantages
1 Innovative | Glazing Reduce cooling energy use Incremental glazing cost; increase lighting flexibility in response to the conflicting Rotating the glazing system is rather risky
window system (e.g. energy use; maintenance and cleaning costs | demands of winter and summer when suddenly strong gust comes,
and reversible are high as required skilled person conditions in many locations especially difficult and inconvenience for
related glazing) the aged and the disabled
systems: Shading Reduce cooling energy use Incremental construction and maintenance | Automate in synchronization with a Complex automatic system is suitable for
e.g. devices (e.g. costs; increase lighting energy use dimmable electric lighting system to application to commercial buildings, the
dynamic blind block direct sun; provide the design cost-effectiveness of the system appling to
system) work-plane illuminance and maximise residential buildings is doubtful
view

2 Solar chimney Reduce cooling energy use Construction cost is high but running costs Significant in its ability to self-balance; For midrise buildings, the small ratio of

are low the hotter the day, the hotter the floor-dimension to the height means
chimney and the faster the air limited air flow rate available per floor
movement.

3 Trombe walls Reduce cooling energy cost Construction cost is high and for midrise to Simple and relatively effective; easy to Required carefully designed as it is often in
tall buildings, the construction cost may be incorporate into building structure as conflict with the requirements for view and
significantly increased; little to no an internal or external wall; it provides access and may therefore be difficult to
maintenance is required winter space heating and draws cool air | implement in a design

through the house in the hot season.

4 Trickle ventilators Increase background Increase construction cost; maintenance is Allow air to trickle inside in order to Ventilation openings should be adjustable
ventilation (pecuniary value simple and can be done by the residences improve indoor air quality without and located typically 1.75m above floor
will not be quantified) significantly affecting energy costs level to avoid discomfort to occupants from

cold draughts

5 Turbine ventilators Reduce cooling energy costs; Installation cost is required but no Require no electric power source; the Noise generation affecting neighbourhood
improve internal environment maintenance cost and running costs require | feature is suitable for low-rise buildings

6 Wing walls Reduce cooling energy use due Increase construction cost initially but is Provide better airflow distributions Aesthetic problem
to greater use of natural significantly low; no maintenance and inside rooms under various wind
ventilation running costs require directions; simple and easy to construct

7 Planted roofs and planted Reduce cooling energy costs; Installation cost is high but require less Reduce heat sink phenomenon created Greatest concerns are the control of pest

walls increased aesthetics maintenance over their lifetime by the vast areas of urban constructions | and disease as well as leaks problems

8 Sky garden Reduce heat generated by hard | Construction cost is high; maintenance is Reduce heat generated from hard Caution is required to be taken for high
surfaces and cooling energy required frequently by professionals; extra surfaces and mechanical systems; wind speed at high building altitude; safety
use costs may need to minimize high wind enhance the amenity of building for young children should also be taken

occupants in terms of view sharing and into account
ventilation
9 Climate fagade Reduce cooling energy use due | Too costly to build, running and Act as a climate sensitive regulator that | Too costly; the benefits in Japan would be

to reduce heat gain; tempering
indoor climate of individual
apartments

maintenance; extra costs are required to
employ specialists for servicing computer
systems

helps to take advantage of the hot and
humid climate

far smaller than in Europe due to the
different climatic conditions.
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