














Model Plan B (Region I1)

Plan Overview

Heat
barrier
Roof: Modified asphalt sheet waterproofing
Containing 65mm of rigid urethane

Insulation

High-
efficiency
Lighting: Hf-type lighting equipment
Lights on the window side:
Illumination sensors

Illumination

Windows: Intermediate
caves

Insulation

Insulation
Multi-purpose room:
Movable partitions
Stairwell: Sliding door

Walls: External insulation  60mm of polystyrene beads
Windows: Insulating aluminum-framed double glazing
(cover method)

Illumination
High- Classrooms: Partitions with
efficiency high windows

Staffroom & special classrooms: [Heaters] FF-type oil heaters
[Coolers] High-efficiency HP air conditioners (2008 level)
Classrooms & multi-purpose room: [Heaters] FF-type oil heaters
‘Water
conservation

[Coolers]: None

Hand-washing: Foam water taps
Toilets: Devices that imitate the sound of toilets being flushed
Urinals: Automatic flushes

Results of Simulations

(1) Reduction in CO2 Emissions

Annual CO2 Emissions
If environment-focused renovations of school buildings are
carried out, annual CO, emissions are reduced by
approximately 25% (13t), compared with the situation
before renovations.
In Region II, which is a colder region, the share of energy

use attributable to heating in winter is greater than in Region

IV, so by installing high-efficiency heating and cooling
equipment, insulating the roof, walls and apertures, and

establishing heated zones, energy use resulting from heating

will decrease, leading to a reduction in CO, emissions.

Table of Environment-focused Renovations

Plan B (Region II)

Target area

Before Renovation Environment-focused Renovation

(1) Insulation

External walls (inside the External insulation 60mm (polystyrene

room) beads)
S All windows conveted to double glazing
Windows Alla\.::lmum sashes, float plate with aluminum sashes (cover method,
& insulating frames)
Roof o Modified asphalt sheet waterproofing

(with 65mm of rigid urethane)

Installing doors that can be opened and
closed

Air conditioning zones

. P tl; fi
(stairwell, foyer, etc.) ermanently open fire doors

Partitioning (between multi-

. - Installing movable partitions
purpose space and corridors) 5 P!

(2) Shading External walls Existing horizontal eaves Installing eaves midway across the
from sunshine (W500) windows (W600)

3) Internal walls and ceilings

Temperature |(ordinary classrooms and - Electric fans (4 in each room)

adjustment

multi-purpose space)

Installing eaves midway across the
External walls - g y

) windows (W600)
Illumination Parfltlonmg (between Steel partitions (with high windows, H:
ordinary classrooms and -
. 1700mm)
corridor)
ParFltlomng (between Steel partitions (with high windows, H:
ordinary classrooms and -
. 1700mm)
corridor)
(5) Utilizing |Windows (ordinary
natural wind |classrooms, multi-purpose - None
space)
Windows (stairwells,
. - None
corridors)

(6) Efficient us

Lighting (ordinary
classrooms, multi-purpose
space)

FL-type lighting equipment
(40Wx16)

HF-type lighting equipment (with
illumination sensors near the windows)

FL-type lighting equipment
(20Wx2)

FL-type lighting equipment (with motion

Lighting (toilets, stairs) )

Heating & cooling facilities
(staff room, special
classrooms)

Heating: HP air conditioner
Cooling: HP air conditioner
(1995 equivalent)

Heating: HP air conditioner Cooling: HP
air conditioner (2008 high-efficiency
model)

Heating & cooling facilities
(ordinary classrooms, multi-
purpose space)

Heating: FF-style oil heaters
Cooling: None

Heating: FF-style oil heaters Cooling:
None

Sinks Running taps Foam water taps
The toilets have no devices that |Toilets are equipped with devices
Toilets imitate the sound of toilets being |imitating the sound of toilets being

flushed, urinals are the flush flushed, urinals are equipped with an

valve type automatic flush
Other
Water supply
'g Ventilation
> . .
g Lighting
O Cooling
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Before Environment-focused
renovation renovations

Annual CO2 Emissions (Region 1V)




@ CO, Emissions Resulting From Cooler Use
By improving the insulation capacity of the building in
conjunction with improvements to the efficiency of heating and
cooling equipment, annual CO, emissions resulting from heater
and cooler use are reduced by approximately 26% (9t) compared
with the situation before renovations.

@ Annual CO, Emissions Resulting From Lighting
By updating lighting equipment to high-efficiency models and
introducing illumination sensors and motion sensors, annual
CO, emissions resulting from lighting are reduced by
approximately 23% (3t) compared with the situation before
renovations.

® Annual CO, Emissions Resulting From Water Use

By updating decrepit facilities and installing water-conserving
toilets and foam water taps for hand-washing, annual CO,
emissions resulting from water use are reduced by
approximately 46% (1t) compared with the situation before
renovations.

(2) Improvements in the Classroom Environment
® Room Temperature in Winter

If environment-focused renovations are carried out and the
insulation capacity of the building is improved, the sensory
temperature is about 2 - 3°C higher than in the case of
conventional renovations, even if the heater is set at the same
temperature. Moreover, there is a smaller decrease in the room
temperature and wall surface temperature of the classroom
after the heaters are switched off, so the room temperature and
wall surface temperature of the classroom can be kept above
6°C at night in winter.

As a result, the load when the heater starts up the next morning
is reduced, meaning that the classroom heats up faster, even
when the same heating equipment is used.

o Light Environment

As well as having a sun shading effect, intermediate eaves
installed on the windows also function as a light shelf, so
improvements in the light environment in the classroom can
be expected.

(3) Initial Costs of Environment-focused Renovations

@ Estimated Construction Costs (per m?, excluding tax)

The wunit cost of environment-focused renovations
implemented in conjunction with earthquake-proof
reinforcement, qualitative improvements and improvements
to dilapidated facilities is around ¥136,000/m?; the increase
in unit cost attributable to adopting environmental measures
is around ¥49,000/m?. After securing the requisite sources of
funding, a large-scale renovation project that takes
environmental measures into consideration can also be
carried out effectively in conjunction with renovation or
improvement projects focused on the existing school
building, particularly earthquake-proofing work.

*In the case of Plan B, insulating aluminum-framed double
glazing is used on windows and external insulation is used
on external walls, so the cost of renovation work is more
expensive than in the case of Plan A.

CO, Emissions [t-CO,/year]

(Region II)
Environment-focused
Renovations
Before
Renovation B
i 33.1 24.4:
Heating ] (A26)
Cooling 0.1 0.1
Electric Fans 0.0 | 0.0:
Lighting 125 9.6 (A23)
Ventilation 15 15
Water Supply 2.4 | 1.3 (A46)
Other 1.2 1.3
Total 51.0 | 38.0: [ A25)

*Figures in parentheses represent the percentage share of the reduction
in CO, emissions compared with the situation before renovations.

Conventional Renovations
Temperature
Conventional Renovations  MRT
Environment-focused Renovations
Temperature
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Temperature/MRT
of

—  Lesson Time
(Number of people: 36)

B do dn i il

1:00 7:00 13:00 19:00 1:00 7:00 13:00 19:00

30— 31 January
Shaded region indicates lesson times (Number of people: 36)

Changes Over Time in the Summer Temperature and
MRT (Plan B. Region IT)

* MRT is the abbreviation for mean radiant temperature (also known as
mean peripheral wall temperature), and expresses the surface temperature
of the surfaces of which a room consists (walls, floor, ceiling and
windows) as an average weighting for the area of the room.

North side

Partition with high windows

Estimated Construction Costs Per Unit of Floor Area (Excluding Tax)

(/m2
Environment-focused
Renovation
Conventional B
Type of Work Main Content Renovations (FF oil heating
+air
circulation)
Construction Demolition work
costs Renovation work
(Updating the interior and exterior of
the building and the joinery) 63' 200 108,300
Earthquake-proof reinforcement
Mechanical Hygiene equipment work
cquipment (Replacing toilets, etc.)
work
20,500 23,200
Ventilation equipment work
Electrical Lighting equipment work
equipment
Ancillary work
Power supply work
Total_. £7,000 136.200




Environment-focused Renovation Model Plan Specifications and Effects

The table below shows the list of work conducted in each model plan for environment-focused renovations and the energy

conservation effect and environmental improvement effect of the work carried out, as well as the effects that measures to
deal with dilapidation aimed to achieve.

o denotes the effect aimed for in the renovation specifications

Energy Conservation Effect Environment Improvement Effect
. Anti-
Renovation Item Target Area Specification Applicable T]'.Acrmal Light Environment dilapidation
Plan Environment Sound M
. . . . . easures
Heating | Cooling|Lighting] Water Environment
Winter | Summer| Winter | Middle | Summer
I\E;llelmal 1 |Waterproofing |Roof Modified asphalt sheet waterproofing | Common O
alls
2 |Insulation 60mm rigid urethane ALA2 o) le) o) o) o)
Roof (external insulation)
65mm rigid urethane B O O O O (@)
Roof (internal insulation) 35mm spray-on rigid urethane Al,A2 O (@)
Roof (external insulation) 60mm polystyrene beads B O (@]
Windows Classrooms Aluminum window frames with
3 ventilation louvers A1,A2 (@) O O
Double glazing (cover method)
Insulating aluminum window frames B 1o 0
Double glazing (cover method)
Special classrooms, Aluminum window frames ATAD
management rooms, corridors | Double glazing (cover method) ’
Insulating aluminum window frames
Double glazing (cover method) 2 o o o
4 Ventilation Stairwell Automatically opening & closing LR o
windows windows i
None B O
Eaves Windows Horizontal eaves above the windows
(W500) (existing) +
5 horizontal eaves midway down the Commen o o o o
windows (W600)
Internal Stairwell Stairwell, foyer, etc. Installation of doors that can be
Partitions partition doors opened & closed AlA2 O O @) @) @)
B @) (@) (@) O
Partitions Ordinary classrooms - corridor |Steel partitions with high windows
7 (Windows H: 1700mm) ALA2 o o o o o o o o
B O ©) ©) O O O ©)
Ordinary classrooms - multi- |\ roap1e partitions Al,A2 O O O O (@)
purpose space
Multi-purpose space - corridor B O O O O
Interior i i-
Finish 8 |Internal walls E):f;z::};::zs:mams, multi Emulsion paint (white) Common O O O O O
9 |Floors Ordinary classrooms, multi- Flooring boards (cushioned) Common (@) (@)
purpose space
. i I , multi- . .
10 |Ceilings Ordinary classrooms, multi Decorative rock wool acoustic boards | Common (@) O
purpose space
Hyl‘%i?‘_“ 11 |Hand basins | Taps Foam water taps Common O
Facilities
12 |Toilets Toilets Switch to water-conserving toilets Common (@) (@)
Sensor Devices that imitate the sound of the
137 Toilets & urinals toilet flush, automatically flushing Common O
installation :
urinals
Heating & Heaters & Special classrooms, Switch to high-efficiency air
Cooling |14 |coolers (air management rooms conditioners ALA2 (@) (@) (@) (@) o)
Facilities conditioners) (equivalent to 2008 standard)
Switch to high-efficiency air
conditioners - cooler only B O O O (@)
(equivalent to 2008 standard)
15 Heate.rs Ordinary classrt'yoms, multi- Updating equipment ALB o) o)
(FF oil heaters) [purpose space (in Plan B,
special classrooms & Installation of new high-efficiency air
management rooms are also conditioners (equivalent to 2008 A2 (@) O O
included) standard)
16 C<.>olers Ordinary classrooms, multi- _ ALB
(air purpose space
conditioners) Installation of new high-efficiency air
conditioners (equivalent to 2008 A2 O
standard)
. Ordinary classrooms, multi- - .
17 |Electric fans 4 units installed in each classroom Common O
purpose space
Electric Electric Ordinary classrooms, multi- Switch to Hf-type lighting equipment
Lighting 18 lighting purpose space (HfI32W x 16 units) o o o
Facilities 19 Ordinary classrooms, multi- Lighting sensors installed on the Common o
Sensor purpose space window side of the classroom
installation
Toilets, stairwell Installation of motion sensors Common O
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