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Abstract: As the number of skyscrapers in micro water grid units such as green building and smart
building is increasing in the world, the green building certification system is being implemented to
solve problems such as increased demand for water resources and energy. However, researches on
the use of sustainable water resources like water reuse and water conservation through linkage and
continuous use of water resources, while the power and energy sectors are actively conducting R&D
projects in the green building certification system on the micro water grid level. Therefore, this paper
analyzes the characteristics and limitations of the water resources sector for the continuous utilization
of multiple water sources in the green building certification system, due to the inadequate
consideration of sustainability. Then investigates whether various water resources such as constants,

nature, and alternative water resources are continuously used in and out of the green building or
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smart building and complex in the micro water grid unit to suggest evaluation methods and

performance evaluation standards.

Keywords : Micro Water Grid, Multiple water resources, Performance Evaluation, Green Building

Standards and Certification Systems
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Table 1. Details assessment items of water resources operating in Green Building Certification System such as GBCC,

CASBEE, LEED, BREEAM

GBCC (2011) CASBEE (NC v.2010) LEED (v.3) BREEAM (NC v.2014)
o . Suppression of stormwater
Feasibility of rainwater load and sewage loads in local Rainwater management plan Water consumption

reduction measures .
infrastructure

Feasibility of living water

. Water saving
reduction measures

Reduction of water usage Water monitoring

Rainwater utilization Rainwater use system

Efficient usage of landscape

Water leak detection
water

Introduction of graywater

Greywater installation
yw reuse system

Innovative wastewater

Water efficient equipment
treatment technology quip
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Table 2. Rating, weight and points for water resource evaluation part of green building certification system such as GBCC,

CASBEE, LEED, and BREEAM.

Certification system GBCC (2011) CASBEE (NC) 2010 LEED (V3) BREEAM (NC) 2014
sector water resource LRZLle;/a;te; _reis’c;urce Water Efficiency Water
number of items 4ea Jea 4ea
points 13/98 10/110 9/150
weight 10/100 (4.5+1.9)/100(LR) - 7 (F-fitted out) / 110
importance 13.3% 6.4%(LR) 9.1% 6%

* CASBEE considered BEE = Q (environmental quality) / LR (environmental load) only in the LR part that includes water resources.
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Table 3. Evaluation index of rainwater load reduction in GBCC
Assortment Storm drainage reduction facility connection area ratio weight
st arade If the stormwater drainage reduction facility is installed and the area through which stormwater can 10
& flow into the facility (water surface) is 30% or more of the total area of the site '
nd erade If the stormwater drainage reduction facility is installed and the area through which stormwater can 05
& flow into the facility (water surface) is 15% or more of the total area of the site ’
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Table 4. Evaluation index of rainwater load reduction in CASBEE

Contents
Level — — — —
administrative guidelines (0) administrative guidelines (x)
Level 1 (no corresponding level)
Level 2 (no corresponding level)
Level 3 rainwater flow suppression measures are implemented at the instructed scale. . .
inapplicable
The instructed scale is satisfied, and other rain water treatment measures have
Level 4 .
been implemented.
Level 5 (no corresponding level)

Table 5. Example of the water saving products to GBCC and CASBEE

Immediate faucet type (electronic, pedal and foot valve)

Water-saving faucets | Quantitative faucet type

Water saving accessories (for toilet use only)

. . Water saving toilet bowl
Water-saving toilets

Accessories for toilet bowls

Shower head with valve

Shower Head

Opening and closing type shower head

Immediately faucet shower head

Other water saving shower head

CASBEE

Water-saving valve

Fixed flow volume valves

Water-saving faucets | Foaming faucets

Save water by regulating water flow volume

Automatic faucets

Self-closing faucets flow.

Simplify operation of the equipment to save water by reducing wasteful

Toilet bowls
(Approx. 6 L/use)

Water-saving toilets

Water-saving appliances (Improvements to water supply routes and bowl
and trap shapes secure waste evacuation performance while saving water.
Water-saving flush valves (Continuous flush prevention mechanism, with
regulatable discharge volume).

Urinals
(Approx. 4 L/use)

Flushing in response to usage, with user sensor.
Fixed-time control system (Combination with lighting, fan switch linkage
and 24-hour timers).

Other Privacy noise generators, etc.
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Table 6. Water consumption performance level according to the type of water supply equipment of BREEAM

Performance Levels
Component -
Base 1 2 3 4 5 Unit
wC 6 5 45 4 3.75 3 Effective flush volume (liters)
Wash hand basin taps 12 9 7.50 4.50 375 3 liters/min
Showers 14 10 8 6 4 3.50 liters/min
Baths 200 180 160 140 120 100 liters
Urinal (2 or more urinals) 7.50 6 3 1.50 0.75 0 liters/bowl/hour
Urinal (1 urinal only) 10 8 4 2 1 0 liters/bowl/hour
Greywater/rainwater % of WC/urinal flushing
W 0% 0% 0% 25% 50% 75% demand met using recycled
system
non potable water
Kitchen tap: kitchenette 12 10 7.50 5 5 5 liters/min
Kitchen taps: restaurant. |, 5 9 830 730 630 6 fiters/min
(pre-rinse nozzles only)
Domestic sized .
dishwashers 17 13 13 12 11 10 liters/cycle
Domestic sized washing 90 60 50 40 35 30 liters/use
machines
Waste disposal unit 17 17 0 0 0 0 liters/min
Corr?mercml sized 8 7 6 5 4 3 liters/rack
dishwashers
Commercial/Industrial 14 12 10 7.50 5 450 liters/kg
sized washing machines
Table 7. Evaluation rating according to rainwater storage area of GBCC
Assortment Rainwater reservoir area (m?) weight
Level 1 Install at least building area (m?) x 0.05 or land area (m?) x 0.02 more reservoir or water detention facility 1.0
Level 2 Install at least building area (m?) % 0.03 or land area (m?) x 0.01 more reservoir or water detention facility 0.7
Level 3 Install at least building area (m?) x 0.01 or land area (m?) % 0.05 more reservoir or water detention facility 04
Table 8. Evaluation rating according to rainwater and greywater use system of CASBEE
Rainwater Use System Greywater Use System
Level Contents Level Contents
3 No systems for using rainwater 3 No systems for using greywater
4 Rainwater is used 4 Greywater is used
Rainwater usage brings the rainwater usage rate to
5 at Teast 20% 5 More than two types wastewater are used

Rainwater use (m?)

% Rainwater usage rate =

WSRO 94 U F49 BASE F2 2
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fu)

Main water use (m?) + Rainwater use (m?) + Wastewater use (m?)
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Table 9. Performance levels for rainwater/greywaterr systems of BREEAM

Performance Levels
Component -
Base 1 2 3 4 5 Unit
5 . .
. Greywater/ 0% 0% 0% 25% 50% 75% % of WClurinal flushing demand met
rainwater system using recycled non potable water
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Table 10. Evaluation criteria for water consumption measurement Monitoring of BREEAM Wat02

Demonstrates compliances

The specification of a water meter on the mains water supply to each building; this includes instances where
water is supplied via a borehole or other private source.
Where sub meters are fitted to allow the metering of individual water-consuming plant or building areas,
Assessment . . N S
Criteria where demand in such areas will be equal to or greater than of 10% of the total water demand of the building.
The water meter has a pulsed output to enable connection to a Building Management System (BMS) for the
monitoring of water consumption.
Each sub meter has a pulsed output to enable connection to a Building Management System (BMS) for the
monitoring of water consumption.
Table 11. Evaluator criteria for water use load reduction in micro water grid unit
Level Rating criteria Others

1 Water treatment and supply facilities for alternative water resources are installed.

2 If the replacement rate of water use load is more than 10%

3 If the replacement rate of water use load is more than 20%

Satisfies level 3, and the amount of alternative water resources secured was more than 30% of the total water
consumption and the water treatment rate is 80% or more.

Satisfies level 3, and the amount of alternative water resources secured was more than 40% of the total water
consumption and the water treatment rate is 90% or more.
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Table 12. Evaluation criteria for water saving facilities and water saving systems in micro water grid units

Level Rating criteria Others
1 If there is a target value for water savings.
2 If the ratio of water saving facilities among total water consumption facilities is more than 30%.
3 If the ratio of water saving facilities among total water consumption facilities is more than 50%.
4 SaFisf.'les level 3, and the target water saving rate is 10% or more of the total water consumption of existing
buildings.
5 Satisfies level 3, and the target water saving rate is 20% or more of the total water consumption of existing

buildings.

s Target water saving rate: The target rate of water volume saved by water saving facilities, water consumption saving behavior, etc.

based on existing water use or average water consumption.

Table 13. Evaluation criteria for rainwater using system in micro water grid units

Level Rating criteria Other
1 There is a system that uses rainwater.
) There is a rainwater utilization system, and the area of the rainwater storage tank is installed on 2% or more
of the site area.
3 There is a rainwater utilization system, and the area of the rainwater storage tank is installed on 5% or more
of the site area.
4 Satisfies level 3, ratio of rainwater use is 20% or more.
5 Satisfies level 4, the number of rainwater cycles in the reservoir is more than 10 times a year.
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Table 14. Evaluation criteria for greywater using system in micro water grid units

Level Rating criteria Other
1 If the gerywater treatment facility is installed and the greywater usage rate is less than 5%.
2 If the gerywater treatment facility is installed and the greywater usage rate is between 5 and 10%.
3 Level 2 is satisfied and the greywater usage rate is 10% or higher
4 If greywater usage rate is 15% or higher and there are two objective water for which greywater is used.
5 Level 4 is satisfied and there are more than three objective water for which greywater is used.

greywater use volume (m?)
total water volume use (m?)

% greywater usage rate =
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Table 15. Evaluation criteria for water using monitoring in micro water grid units

Level Rating criteria Other

supply lines of each building.

Install a suitable water usage measuring instruments (remote inspection system) according to the main water

Water usage meters and monitoring equipment should be installed to identify the types of water resource

2 .

available per year.

Satisfies level 2, Water consumption volume is monitored closely for each of the major building types. and
3 It is necessary to understand the water consumption patterns of water users and to verify the validity of

water consumption data through them.

Satisfies level 3, water consumption volume is monitored and managed by installing water management
4 programs and devices. (It is necessary to monitor water consumption for water produced in water treatment
facilities such as stormwater treatment facilities and greywater treatment facilities.)

5 Satisfies level 4, install a water leak detection system or flow control system.

*

— Required for each water supply unit

. If there are multiple buildings within a site (shopping center, industrial complex, etc.), a separate auxiliary meter is required.

— Auxiliary/separate building for major development of water supply

— common area (a communal toilet)

—service area (Supply to wastewater discharge and treatment fields, etc.)
2. For monitoring, the main instrument and auxiliary instrument must have pulse / protocol outputs connectable to existing BMS or a
newly installed utility monitoring and management system (eg AMR, BEMS, aM & T etc).
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