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1. Brief Overview of
Energy Policy in Japan
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Status of energy consumption

To stabilize the energy demand and supply in Japan, it is essential to take
measures to reduce energy consumption in the civilian sector.
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Our Goal (Civilian Sector)
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Targets

BEI BEIl = Designed primary consumption
fo A 000 ZEB / Reference primary consumption (2013)
T * Realize ZEBs in newly constructed
public buildings by 2020
* Realize ZEBs in average newly
0.25 Nea r|y /EB constructed public and private
buildings by 2030
[source] Japan’s Strategic Energy Plan (April 2014)
0.50 ZEB Ready
The Act on the Improvement of Energy Consumption Performance of Buildings
0.80 - Certification Standards §
c ' . (new built buildings, retrofit buildings)
= |, 1.00 B Energy Efficiency Standard
/ ] (mandatory from 2017) ,:
\ S - g 6
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Definition and evaluation methods of ZEBs

« The goal is to achieve net zero energy consumption by creating energy (e.g., via
solar power) while fulfilling the higher than 50% energy saving (ZEB Ready).

* If energy savings of at least 75% is achieved the Nearly ZEB status is granted.
» If energy savings of 100% or more is achieved, the ZEB status is granted.
« The above energy saving rate should be evaluated at the design phase.

ZEB Ready Nearly ZEB ZEB

(Energy saving of 50% or more) (Net energy saving of 75% or more) (Net energy saving of 100% or more)

50%
reduction

Air-
conditioning

Ventilation

Lighting
Hot w: I

ater supply

ot
Elevators
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Definition and evaluation methods of ZEBs
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History and Future of the Building Energy Standard

1979 The Energy Conservation Law was established.

1980 The Building Energy Standard was established according to the

law. No obligation was taken on building owners. So the Standard
was similar to recommendation.

1992 The Standard for housings was revised owing to the Gulf War.
1993 The Standard for buildings was revised as well as for housings.

1999 The levels of the Standard were enhanced because of the Kyoto
Protocol.

2009 Reporting on the Standards was mandatory exceptsmall
buildings and housings.

2013 The whole Standard was revised. Primary energy consumptionis
\/ needed as criterion index, in addition to envelope performance.

2020 Compliance to the Standard will be mandatory for all new buildings
and residences.
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Mid-term summary and progress schedule

« Compliance to the Standard will be mandatory
FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019  FY2020 FY2030

7 h - A - A - A - A - A - A - A - A o

[Promote Construction of Houses and Buildings with Higher Energy Efficiency Performance]
*Evaluation and Labeling system of energy efficiency

gg‘r’fi;?r:':#ing *Promote construction of zero-energy housing
Indication Standard, *Promote construction of buildings which utilize advanced CO2 emission reduction technologies
etc. * Certify and promote houses and buildings with high energy efficiency performance

(Certification system of low-carbon buildings), etc.

[Assure Minimum Energy Efficiency Performance of Houses and Buildings]

Problems to be solved for realizing .
mandate of energy efficiency andatory reporting Mandatory compliance
standards Large (No less than 2,000m) No less than 2 OOOIT\Z

Provide information about

necelss?ty and reasons of m Mandatory reporting I I I I \E! ndatory Com pliance
regulations - . 2
* Consider balances between (300~2,000r) 300~2,000m

regulations on houses and buildings lieation make effor
in Japan and that in other sectors / Small Obligation to ma err? orts > -
- Give sufficient attention to small (Less than 300m)

to medium sized home builders | andatory
Compliance
[Improve Energy Efficiency of Existing Houses and Buildings] (Less than 300m)

[Increase Capabilities of Individuals and Organizations]

Maintain policies to increase
capabilities of individuals and

rganizations related to housing
and building energy efficiency, after
mandating standards.

*Hold training courses of insulation techniques for small to medium sized firms

* Consider developing an evaluation method of energy efficiency of traditional wooden houses
* Assure and improve quality of building materials and equipment

*Increase capabilities of individuals and organizations who assess energy efficiency, etc.

easures related to houses and buildingsin order to realize low-carbon society

M
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The Act on the Improvement of Energy Consumption
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Performance of Buildings

March 24, 2015 Cabinet decision
June 4 Unanimously passes in House of Representatives
July 1 Unanimously passes in House of Councilors, and is adopted
July 8 Promulgation of law

< =

Promulgation of Cabinet/ministerial ordinance etc.

~_=-

Advisory measures within 1 year of promulgation of law (April 2016)

1. Announcement of basic policy

2. Mandating efforts of construction clients/owners etc., and business operators in selling and leasing of building
3. Performance Improvement Planning Approval System (Floor space ratio exceptions)

4. Display System

5. Preparations for Registered Energy Conservation Evaluation Institutions and Registered Energy Conservation
Performance Appraisal Institutions (applying for registration etc.)

—~

Regulatory measures within 2 years of promulgation of law (Planned for April 2017)

1. Instruct/advise construction clients, designers/builders, construction material manufacturers

2. Mandate/evaluate compliance, register etc. Registered Energy Conservation Evaluation Institutions

3. Notification System, instructions/orders etc. via administrative agencies with jurisdiction

4. Minister-authorization system for special structure/equipment, register etc. Registered Energy Conservation
Appraisal Institutions

5. Housing Top-Runner Program

*Abolish Energy Conservation Act-based regular report system for renovations, remodeling, installations and
repairs and notification system
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Mandatory Compliance with Standards
by Construction Clients of Specified Buildings

« Section 11 Mandatory Compliance with Standards

— When construction client attempts to undertake specified
construction (*1), the specified building (Limited to non-
residential) must comply with the building energy efficiency
standards.

— The stipulation in the preceding paragraph is one of relevant
provisions of Building Code in Japan.

*1 Specified construction
1. New construction on a specified building (*2)
2. Extension/renovation on a specified building (The scale of the extension/renovation for non-residential
portions shall only be for the Cabinet-ordered scale or larger [planned to be 300 m?2].)

3. Extension on buildings other than specified buildings (The scale of the extension for non-residential
portions shall only be for the Cabinet-ordered scale or larger [planned to be 300 m?], and when the
building in question will become a specified building after the extension construction.)

*2 Specified buildings
This refers to buildings that are at the Cabinet-ordered scale or larger (planned to be 2,000 m?) and are of
a scale large enough to particularly require the attainment of energy consumption performance for a non-
residential area.

a 12
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New Building Energy Conservation Act

Present status April 2017
Mandatory Compliance
Non- : -
L [Synched with building
Large-scale residential e .
Sl Mandatory Notifications certification procedures]
2 [Instructions/orders etc. when
(2,000 m? or . .
po—-— markedly insufficient]
Residential
Medium- Mandatory Notifications
scale I.\lon-. [Instructions/orders etc. when
L residential T deemed necessary without
buildings Mandatory Notifications compliance with standards]
(From 300 [Recommendations when P
m2 to less Residential markedly insufficient]
than
2,000 m?)
Residential
Small-scale Construction Mandatory Role Mandatory Role
buildings Client [ Recommendations/ordersetc. | [ Recommendations/orders etc.
(Less than (Housing when deemed necessary ] when deemed necessary ]
300 m?)
Top-Runner)
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Scheme for Evaluation of Energy Conservation Compliance and
Building Certification/Inspection From April 2017

< District construction

surveyor >

Building Code

Design
appraisal

Certification document

cannot be issued without

an evaluation notice

Final
Inspection

p \
D \Y
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< Applicant, construction clients >

Application for

Application for )
PP evaluation of

construction
certification

< Administrative
authorities with
jurisdiction >

compliance with energy
efficiency standards

notice

Compliance evaluation

Evaluation of

compliance with
energy efficiency

standards

Submit to district construction survey or designated
certification and inspection organization

Certification document

¥

Construction begins

¥

Construction complete

Application for final inspection

Certificate of compliance

e =

Use of building

vata-mOZta@miit.go.io. SEforALL Workshop. Februaryv

Building Energy

Efficiency Act
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Certification Standards (Article 29)

« When carrying out new construction and renovations for energy
conservation), certification of compliance with guidelines that
exceeds the level of energy conservation standards (BEI<=0.80)

may be received.

— () Extensions, renovations, improvements/remodeling,
installation of equipment such as A/C, repairs

Portion that exceeds
normal building floor
space for equipment
necessary to improve
energy conservation
performance

1
Not calculated

Renovation that has
been certified may
receive special exception
status, such as for floor
space ratio

(Approval by administrative

/ \ government agencies)
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Labeling System (Section 7)
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» Third party verification
(BELS) label with stars.

BEI<=0.60
BEI<=0.70
BEI<=0.80
BEI<=1.00
BEI<=1.10

Bubiing sy Section 7 Emphasize Energy

n p .

wd T Lairgfi:g " Conservation Performance at
N ) or above Level of Standards
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Labeling System (Article 7)
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[source] https://www2.hyoukakyoukai.or.jp/bels/info/jireishokai.php
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Labeling System (Article 7)
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2. Evaluation Method
(Commercial buildings)
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Old Energy Standard for Commercial Buildings (~2013)

« The standard used two indicators for assessing the energy
performance of a building.

* Reporting on the standards is mandatory except small
buildings and housings.

1. For the performance of the building envelope
— Perimeter Annual thermal Load (PAL)

2. For the performance of the building equipment
— Coefficient of Energy Consumption (CEC)

CEC/AC : CEC for Air-conditioning

CEC/V : CEC for Ventilation

CEC/L : CEC for Lighting

CEC/HW : CEC for Hot water supply

CEC/EV : CEC for Elevators

Perimeter Zone

/\ 20
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Revised Energy Efficiency Standard
for Commercial Buildings (2013-)

Old Standard

/ There are 5 criterion \

NI LIM

indices for each

equipment and it is not @

an index for whole
building performance.

Calculation method have
not been updated for
about 30 years and some
newly technique cannot
be evaluated.

The values for the PAL
and CEC depend on the
building type
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New Standard

KNew index: PAL* and \

Primary energy
consumption of 5 equipment
(AC, V, L, HW and EV).

+* New calculation method is
developed, which can
estimate the energy
consumption more
accurately.

+* Criterion value is defined

according to types of room /

21




Index : Primary Energy Consumption

& G] Lz

\
Ventilation system ‘ Air-conditioning system

—— . Primary energy
consumption amount
= air-conditioning system
S aead + ventilation system
jws “"@ | + lighting system
: «DI' + hot water supply

+ elevator primary

e # Air-conditioning system ‘

Elevator ]

) {f\{,.\l‘i/» ‘ Ug.hting system‘
R i ,‘F’ 7 * + other (Plug load)
Hot water supply : s
i L etl|) - PV and
15 cogeneration system
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Calculation methodologies

* NILIM and BRI have developed new methodologies for
evaluating the primary energy consumption.

* The methodologies are expected to be suitable for the
mandatory standard.
— Easy to understand evaluation logic (simplified and streamlined)
— Easy to understand evaluation results
— Afair, reliable, and transparent evaluation logic
— Streamlined and efficient evaluation and review
* Provision of evaluation-assistance simulation tools
— Defined and unified evaluation rules
« Same results regardless of who makes data entries
« Same results regardless of who performs a review

23
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Flow of Calculation of Primary Energy Consumption

Room type and

for Commercial Buildings

Climate zone floor arca !L
Database of Assumptions for Criterion value for
climate conditions room use cach room type
]
' Internal heat gamn
Spee of envelope Quidoor air Tmc)c S ;i 8
- Insulating material yy ‘emiperaiure, £ir, Reference energy
. s - shadings etc. consumption
Air-conditioning Cooling Performance curve
svstem Spec of AC /Heaung of heat source, ete. @ Compare
(AC) - Ruted encrgy load ¢
consumption of . E for 1 oy
hicat source. ete, v AC Diesiguod
....................... cncTgy
g Performance curve consumption
Hot water | Spec of HW Outdoor air HW demand of heat source, etc.
supply - Efficiency of heat W femperature, et e for HW ¢ T Toc Sum
system (HW) i | source, ete. v HW
Spec of L Cocflicient of encrgy
Lighting - Encray Time for L reduction by control systems
System (L) consumption per v A E
unit, cte. v | EforL
SRR Spec of V Cocfiictent of energy
Ventilation - Energy Time for V reduction by control systems
Sysiem consumption of 4 v A .l
(V) fan. etc. v E for V
: Coctficient of energy
Elevators Spec of EV e for BY reduction by control systems
(EV) - Control method of \' 7
the EV, ete. v | EforEV
v N v :
€ v | E for officc automation equipment | 2 4
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Reference Energy Consumption

Designer inputs

Caleul Design
: | alculation -
- Designed Specification | — Method =y PriMary
: (geometry, equipment spec) ! energy
L | Preset By NILIM and BRI ti
' Climate Zone | . . consumption
| ( 8 ones ) ............... .:.p Cllmate Data y .
i i i . Compare these consumptions
' Room Type —.coee 3 Operation R under same conditions.
! ' Schedule
' (201 types) : : broset . %
e P EREEEEE e “u Calculation Reference
v .
Reference Specification s—- Method _— primary
. By NILIM and BRI energy
Defined by the standard 2013 .
consumption

- BEI (Building Energy Index)
= Design consumption / Reference consumption

/\ s
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0-1
0-2
0-3
0-4
0-5
0-6
0-7
0-8
0-9
0-10
0-11
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Example of the room types

R S
(Office) (Hotel)

Office room
Office higher heat
Meeting room
Tearoom

Central control
Locker room
Canteen

Hall

Lobby

Toilet

Smoking room

H-2
H-3
H-4
H-5
H-6
H-7
H-8
H-9
H-10
H-11
H-12
H-13

Guest room

Guest room’s bath room

Banquet higher heat

Banquet hall with medium heat emission
Banquet hall with low heat emission
Restaurant

Lounge

Lounge open only at night

Shop

Office room (24 hours)

Office room (closed during night)
Canteen for employees

Locker room

26

Masato Mivata. NILIM. Japan. mivata-m92ta@milit.ao.ip. SEforALL Workshop. Februarv 14. 2017



Measurement of the Internal Heat Gain
in Actual Office Buildings
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Example of Assumptions for the Room Usage

Internal heat

Internal heat

Operation | Internal heat i ) Fresh air llluminance
- Time for AC |gain (lighting) galn. ga.ln (OA intake level
Building Type Type of room (metabolism) [ equipment)
[h/year] (W/m] [person/m] (W/m] [m3/m?h] [Ix]
Office OfficeRoom 3374 12 0.1 12 5.0 750
ComputerRoom 3374 12 0.1 30 5.0 750
MeetingRoom 2410 10 0.25 2 12.0 500
TeaRoom 2410 10 0.25 2 12.0 300
Canteen 723 30 0.5 0 15.0 500
CentralMonitoringRoom 8760 20 0.15 30 4.0 500
LockerRoom 3374 15 0.3 0 4.0 300
Corridor 3133 15 0.03 0 2.5 200
Lobby 3133 15 0.03 0 2.5 500
Toilet 3133 15 0.03 0 2.5 300
SmokingRoom 3133 15 0.03 0 2.5 300
Kitchen 0 0 0 0 0.0 750
IndoorParking 0 0 0 0 0.0 150
MechanicalRoom 0 0 0 0 0.0 200
ElectricalRoom 0 0 0 0 0.0 200
Kitchenette 0 0 0 0 0.0 300
StorageRoom 0 0 0 0 0.0 300
CopyRoom 0 0 0 0 0.0 500
GarbageStorage 0 0 0 0 0.0 150

NIl LI M

\ | The information in this table is based on the results of a review in the MLIT
l Building Code Development Promotion Project (22 survey items).

Mvasato viivata, NILIM. Japan. mivata-mZta@o@miit.qo.1n. SETOrALL VVOorksnoo. Februarv 14, 2017

28




Standardized room-use conditions
(Office room in office building)

Reference value forheat-

generation density

Lighting: Old Standards
25W/m2 — 12 W/m2

Human body: Old Standards
0.2 persons/m? — 0.1

persons/m?

Equipment: Old Standards
10 W/m2 — 12 W/m2

Weekdays

Saturdays

Sundays/Holidays

‘.>"
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Measurement of Actual performance of Equipment

- In order to estimate the primary energy consumption
accurately, NILIM and BRI measured the actual
performance of the building equipment in several
buildings and developed a method to estimate the actual
performance based on manufacturer catalog data.

Chillerin Office 1H Chiller in Office 1H

- 1

1.4 . . . . . . . 1.4
s Line: manufacturer catalog data I P
@) ‘ . 00
© - ° Q
Q 1 —j==-= e - «® c 1
ol -
4= 0.8 X095 | © 08 ===
o ‘y
o Plot: Actual measured data 2 ===
06 c 06
o
- 0.4 (n=532) 0.4 (n=544)
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Inlet chilled water temperature Inlet chilled water temperature |
/\ Cooling Capacity Energy Consumption
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Calculation flow (air-conditioning system)

Climate zone

Room type, Floor area

A

¥

Database of
climate data

Database of

standard schedules

Temperature, humidity

Coefficients for load calculation

. Load
solar radiation conditions o
Coefficients
- Performance curves of
IonuIt: bUIIdlngfenvelope heat source equipment
- Floor area of rooms,
outdoor wall area Calculation Estimation
: . of daily > of daily
ww;;:low;re.a,ddlrectlon of e heat load Performance
walls and windows, curves
shading factor, etc. -
a) Heat load calculation
Daily room e Energy of
Input: equipment heat load Appearance chaef]uef;;ogf air-handling units
- Air-handling units’ capacity, offrf\::flncf:d > air-handling
supply air volume, ener units
SRLElr A/ Energy of
consumption, control system ' secondary bBUMDS
(CAV or VAV), economizer Heat load Ca;itgfgt;ogfd y pump
+ Seconany st o of pumps | sy
A , Energy of
control system (CWV or VWV) Calculation heat sourceggquipment
- Heat source equipment’s Heat load of energy of
capacity, energy consumption of heat source | heatsource
equipment

/

=
NI LIM

b) Energy calculation
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Concept of Room Heat Load Calculation (1)

* Daily heat loads of each room Q, ; are calculated using steady-
state heat gain Q; .

Qr,j(t) = @j Qrg,;(t) + b

* Two kinds of heat gain Qg ; are taken into account:

— Heat gain through exterior walls and windows as a result of the
temperature difference

= Overall heat transfer coefficient of walls and windows
X area X indoor-outdoor temperature difference
— Heat gain through windows as a result of solar radiation
= Solar heat gain coefficient x area x shading coefficient
X solar radiation

/\ ’
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Concept of Room Heat Load Calculation (2)

 Coefficients a;and b, are coefficients for converting static heat gain to
dynamic heat load.

* These coefficients are determined by using the dynamic thermal load
calculation program NewHASP.

» These coefficients are dependent on the zone, room use, and season
and on the use of air-conditioning the previous day.

400 ~ 1200

Heat gdin caused . Heat gain caused by

° by temperature (cooling load)

= 300 Heat gdin caubed > 1000 solar}{radlathn
o]
3 by temperature (heating load) -
: 200 < & ‘
3 S 800 | s
= =
E —
° 600 -
= el
2 8
= 8 400 -
2 >
> ®
= a 200 -
()
. -400 _ 0 - - i |
) ) 2 0 200 400 600 800 1000 1200
Daily heat gain [Wh/(m"-day)] Daily heat gain [Wh/(m?- day)]
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Concept of Energy Consumption Calculation

* Primary energy consumption of the air-conditioning system.

Eqoac = Eqacanu(Qrrj) + Eqacpump(QrLj) + Eqacrer (QrL,j)

« The concept used to calculate these values are the same.
— The appearance time of each part load ratio (PLR) band is calculated

— The energy consumption of the equipment on each PLR band is calculated

by multiplying the appearance of the load and the energy input, which differs
depending on the control system introduced.

3000 5 25

™ Appearance [h] = @ —1n case of variable air volume —_ Energy Consumption
E 2500 — == |n case of constant air volume a |
4 — 20
5 2 =
c = o
@ 2000 - p=
g_ g_ 3 g- 15 —
@ 1500 - £ = = - - =% mm g
w x > 5 e d = Z |
g ] 2o -7 S
2 1000 9 _» S
g W r> = @ 5 —
§ 500 . 4" ’g,
< 0 0 T T T T T Wy ' ' ' ' ' \
PLR PLR PLR PLR PLR PLR PLR PLR PLR PLR PLR PLR PLR PLR PLR PLR PLR PLR
0-0.2 0.2-0.4 0.4-0.6 0.6-0.80.8-1.0 1.0- 0-02 0.2-0404-06 06-08 08-1.0 1.0- 0-0.2 02-0.4 04-0.6 06-0.8 08-1.0 1.0-
Appearance frequency ofload Energy input Primary energy consumption
(from load calculation results) (from the equipmentcharacteristics database) (Load appearance hours
\ X power consumption)

== | | - 34
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NI LIM

Information Disclosed by NILIM and BRI

o Official Guides

FR25E FR25E
BT RIVF BRI TR F—EECEMLE
B - WD AR VRS B - MBS ER MRS

I FEHEEREY(BhR) I s

 BRI's website provides technical information on the
Energy Efficiency Standards:
http://www.kenken.go.jp/becc/index.html

— Links to various support tools
— Instructions for the tools

« How touse
https://www.youtube.com/watch?v=IL1cqCkbFaE
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Web-based Simulation Tool for Compliance
with 2013 Energy Efficiency Standard

ARW n¥ N
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- Interface of
the web-based =
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Input the product
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equipment
to the Excel file.
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Flow for evaluation of a building’s primary energy

consumption in commercial buildings 36
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Simplified Approach

* An alternative simple evaluation method: the Model Building Method.
« Shapes and room uses are considered for each model building use.

— Primary energy consumption is calculated and evaluated by applying
typical specifications for the building envelope and the equipment requiring
calculation to the model building.

Conventional calculation method

” ---------------------------------- \\
’
: The area of each room and the
| specifications for the envelope and Design value by the
1 the equipment are entered. conventional method

l Baseline value by the

conventional method

9
=
o
=}
«
()
O
(0]
(]
<
L
c
=2
[¢)
o
—]

\-----—

Model Building Method . o e
e — T consumption =\ M - T TS ST S5 SS T ST -
. calculation

Enter only the main Model building

specifications for BP|m

the envelope and BEI|

the equipment to m

be usedin the . Design value by Model Bldg Method
/ model building. Baseline value by Model Bldg Method
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Model Building Method Input-assist Tool
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Application to actual buildings

l Air-conditioning O Ventilation O Lighting

N'E [ OA equipment Lighting + OA W Hot water supply

g M Elevators B Unknown

S 6,000

a

€ 5,000

)

n

S 4,000

O  E—

5 3,000 S

Q 7 o o

5 2,000 i

g 1,000 — [

el

E S 2|8 8|S /3 |8 3

= © © © © © © © © © ©
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© © © © ©
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/ \ Office | Restaurant Hotel Hospital School
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Information Disclosed by Building Research Institute

» Building Research Institute’s website provides technical
iInformation on the Energy Efficiency Standards:
http://www.kenken.go.jp/becc/index.html

— Announcement of an update of the program
— Links to various programs
— Input sheet (Excel sheet) and sample sheet

— Instructions for the program (Building Research
Institute document)

* Rule book on how to create an input sheet
— Details of baseline room-use conditions
— Drawings of the model building, etc.
— Information on intermediate and output files from the

A program 10
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Energy Efficiency Standard for Residential House

Index

1980~ S55 Standard (S = “Showa” Era)
Envelope Performance

1992~ H4 Standard (H = “Heisei” Era) > 1.Heat Loss Coefficient
2.Solar Shade Coefficient

1999~ H11 Standard (S = “Heisei” Era) )
Envelope Performance
2013~ New Standard 1.Heat Loss Coefficient
2.Solar Shade Coefficient
+

Primary Energy Consumption
« Revised standard consists of ...

— Envelop standard

« Mean U value (Insulation factor)

« Mean n value (Sun shading factor)
— Energy Performance Standard

/\ « Designed annual energy consumption
N 41
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(A) Wall
(B) Ceiling
(C) Floor

(D) Opening
(Window & Door)

Mean U Value

[W/m2K]  [m?]

U ValuexAreaxH Coeff.

U ValuexAreaxH Coeff.

U ValuexXAreaxH Coeff.

U ValuexAreaxH Coeff.

(B)

Il
7

(A) (D)

(C)
(+
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Total Heat Loss [W/K]

‘ =+ Total Area [m?]

Mean U Value [W/mZ2K]

Example of H Coeff.

Outside Crawl Unit
Type Space next door

(aartment)
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Flow of Calculation of Primary Energy Consumption
for Residential House

Reference Specification

/\

Y c—1
NI LI M

. OO0 4

Common conditions (Climate, Floor Area)

EC for Heating DEC for Heating
+ +
EC for Cooling DEC for Cooling
+ -+
EC for Ventilation DEC for Ventilation
+ +
EC for Lighting DEC for Lighting
+ +
EC for DHW DEC for DHW
+ +
EC for Appliances DEC for Appliances

-~

\

Electricity Generation
by PV and CG

S

-~

EC for the
Reference House
Masato Mivata. ~Japan. mivata-m

DEC for the

Evaluated House

g g o o o )

\ 4

Efficiency

Specification

of the evaluated house

Load Reduction

Installation of high-
efficiency equipment

*Insulation

*Solar Shading

*Natural Ventilation

*Ventilation with Heat
Exchanger

* Light Control

*Low Flow Tap
*Insulation of Bathtub
*Solar Water Heater

=Specifications of Appliances are given
under some assumption for Reference
and Designed evaluation.

*Installation of
Photovoltaic and Co-generation system

EC: Energy Consumption
DEC : Designed Energy Consumption

orkshoo. Februarv 14. 2017
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Example of Evaluation (Residential

\ 4

Common conditions (Tokyo, 120m?)

House)

Specification
of the evaluated house

Envelope
H11 Standard Level

Heating/Cooling
Normal Spec. A/A Heat Pump

Ventilation
Normal Type

Lighting
Use
of Incandescent Lighting

¥

DHW
Normal Combustion
DHW System

Appliances
Normal
(Value is defined)

EC : Energy Consumption

NI LI M

\ 4

Reference Designed
EC EC
18.2GJ for Heating 1/.6GJ for Heating
& Cooling —&L&PJ.I.D.E_‘
4.6GJ tor 4.6GJ

\Ventilation

for Ventilation

10.8G]J for Lighting

8.2GJ for Lighting

¥ ¥
25.2G)J for DHW 20.4GJ for DHW
¥ ¥
21.1GJ for 21.1GJ
Appliances for Appliances

: i e i o s

f N
0GJ Electricity Generation

Specification
of the evaluated house

Envelope
H11 Standard Level

Heating/Cooling
High Spec. A/A Heat Pump

Ventilation
Normal Type

Lighting
No Use
of Incandescent Lighting

DRW
High Efficient
DHW System

Appliances
Normal
(Value is defined)

PV
Not Installation

. by PV and CG )
! ) ! Est
79.9GJ 71.9GJ
Evaluated House

Reference House

ET+—EsT=0.9 <1.0

\
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Summary

« The building energy standard was revised in April 2013.

— Primary energy consumption is needed as criterion index,
in addition to envelope performance.

« Until 2020, compliance to the standard will be mandatory for
all newly built buildings and housings.

— From April 2017, compliance with the standard will be
mandatory for large scale non-residential buildings.

« NILIM and BRI have developed the on-line calculation tools
for the new energy standard and certification system.

/\
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Model Building Method Input Support Tool Ver. 2 Input Manual (20160624 Edition)

Reference A. Operation of Model Building Method Input Support Tool
1) Access method

The model building method input support tool is a Web program operated on the Web browser. First, visit
the webpage of Building Research Institute, Japan and access the site entitied “Engineering Information
Concerning Energy Consumption Performance of Buildings”. Press the button entitled “Use the Model
building Method Input Support Tool Ver. 2.1” which is located in “5.1 Program and Explanation based on
2016 Energy Conservation Standards” of the above-mentioned site, and you can have access to the tool.
You can also download the “model building method input sheet” for supporting the calculation from this

site.

Engineering Information Concerning Energy Consumption Performance of Buildings

Building Research Institute, Japan (cooperation: National Institute for Land and
Infrastructure Management of Ministry of Land, Infrastructure, Transport and Tourism,)|

List of Contents Posted

1. Introduction

2. Update history

3. About calculation support program

4. Matters concerning residential buildings

4.1 Program and engineering information based on energy conservation standards of 2016
4.2 Program and engineering information based on energy conservation standards of 2013

15. Matters concerning non-residential buildings
5.1 Program and engineering information based on energy conservation standards of 2016

52 Program and engineering information based on energy conservation standards of 2013
5.3 Other tools

6. Reference information
6.1 Link
6.2 Support

|1. Introduction

This home page publicizes engineering information concerning energy consumption performance (including
performance of envelope) based on the following public notices. This engineering information was summarized
mainly by National Institute for Land and Infrastructure Management of Ministry of Land, Infrastructure, Transport
and Tourism; Building Research Institute, Japan; and Japan Sustainable Building Consortium working with
university professionals and industrial practitioners.

Fig. A.1 Engineering information site concerning energy consumption performance of buildings
http://www.kenken.go.jp/becc/indes.html

15.1 Program and engineering information based on energy conservation standards of 2016

Model building method

Use the Model Building Method Input Support Tool Ver. 2.1

Above program is linked to = http://model.app.lowenergy.jp/
Old version (Ver. 2.0.0) = http://model.prev.lowenergy.jp/ (kept publicized until October 31, 2016)

e Model building method input sheet Ver. 2 (ZIP file approx. 101 KB) updated on June 2, 2016
To prevent errors, “sheet protection” is enabled. You can unlock it by inputting the password (kenken); however, unlock it at your

own responsibility.

eProgram manual (engineering information webpage concerning the evaluation method for energy consumption performance of
non-residential buildings)

Fig. A.2 Access to the model building method input support tool




Model Building Method Input Support Tool Ver. 2 Input Manual (20160624 Edition)

Use of the following browsers is recommended.

Internet Explorer® Version 8 or later
Firefox® Latest version
Google Chrome™ Latest version

With browsers other than the above, information may not be accurately reproduced. Confirm your Web

browser and its version before using this tool.

When you access the tool, the “Licensing conditions” window is displayed. Read them carefully and press

the “Consent to the licensing conditions” button only if you consent to them before using the tool.

&= jiwiei oy —a [T I.--_ - | =

LT
i wiil - - L]
k! LR " ¥
— -I.- ¥
2 3
LY 2 |
Licensing conditions e
If you consent to the following conditions, click the “Consent to the licensing conditions” button. 1

1. You are prohibited from modifying part or whole of this software or analyzing this software by reverse
engineering, reverse compiling, reverse assembling, etc.

2. You are prohibited from distributing part or whole of this software through communication lines, etc. or
from assigning, selling, leasing or licensing this software to third parties by reproducing this software with
any media.

3. The developer, etc. of this software is exempted from responsibility for any damage, loss, etc. caused by
actions such as using it with equipment or programs other than those specified by the restriction expressly
stated in this service and modifying this software in violation of clause 1 above.

4. The developer, etc. of this software disclaims responsibility for warranty and claim concerning this
software.

Consent to the licensing
Not consent conditions

Fig. A.3 Licensing conditions




Model Building Method Input Support Tool
(For energy conservation standards of 2016) Ver. 2.2.1 (October, 2016)

Total of multiple

Model:
Offices Calculation . P - L Calcu-
Category of region: result Ejim (R Read ate Output
Region 6
Basic informati Envelope gifcordivening Ventilation (V) Lighting (L) Hot water (HW) Elevator (EV) Rliciovcltaiclpowen
asic information p (AC) gnting generation (PV)
Basic information
Building
1§ name f . - Basic information used commonly for the
— New building .
evaluation of envelope performance and
primary energy consumption of each facility
Energy conservation standards is input into the “Basic information” tab.
category of region Region 1 - Japan Sustainable Building Consortium’s
Region 2 “Energy Conservation Support Center”
publicizes “frequently asked questions and
Region 3 answers”.
'Region 4
‘Region 5
¥ |Region 6
'Region 7
IRegion 8
Applicable model
idi
building ® Office model
Business hotel model
City hotel model
General hospital model
Welfare facility model
Clinic model
School model
Kindergarten model
University model
Lecture hall model
Large-scale store model
Small-scale store model
Restaurant model
Meeting hall model
Factory model
Calculation
target area - 1 -I.I.

Eograrighi © Al B ghin Regw e



Model Building Method Input Support Tool
(For energy conservation standards of 2016) Ver. 2.2.1 (October, 2016)

an Total of multiple i

Model:
Offices Calculation & ¥ = i Calcu-
Category of region: result ifm.- HEm .- . . 1 Read late Output
Region 6
Basic information Envelope Air conditioning Ventilation (V) Lighting (L) Hot water (HW) Elevator (EV) Photovoltaic power
(AC) generation (PV)
- External wall Window
Building shape  performance il UG
Evaluation of Envelope
EE envelope H | i
Rerformance [Not evaluate Evaluate - Input envelope specifications of intended
usage of calculation target building into the
“Envelope” tab.
- The envelope means structures of the outer
I Building shape perimeter of a building, which include
external walls, roof, floor contacting outside
air (pilotis, etc.), and windows.
Building height = Number of stories |7} ) S -
uilding heig — - Japan Sustainable Building Consortium’s
i “Energy Conservation Support Center”
publicizes “frequently asked questions and
answers”.
Total of floor height
& of each story
-4 |
Length of building
Length of outer perimeter e outer perimeter ¥y
wan Wil

Length of outer perimeter of
.= non-air conditioning core

%

Direction of non-air
conditioning core

Direction e
North
East
# South
West

None

External wall performance

External wall

Area of external wall, roof and floor M. area, North 1
contacting outside air

A

External wall
E area, East



Performance of external wall, roof
and floor contacting and outside air

I Window performance

Window area

@8 & area, West

@  area, South I8

W @ area, West

External wall

-
Sl area, South 3

T ‘||;|-‘l.

External wall
-

pid = waht

s Roofarea jj

Area of floor contacting
=]

WS W outside air

] - ::H"

Average heat
transmission coefficient

s of external wall

i 7 | vl

Average heat
transmission coefficient,
of roof

* vl

a
s

Average heat transmission
coefficient of floor contacting outside .

S air =

vl “ | e

Window

W% area,North %

| L

Window

. sw  area, East

138

Window

Window

Area of window

W] 8 on roof surface



Average heat transmission coefficient of
"7 \window installed on external wall surface

Window performance

Average solar radiation heat acquisition rate of
™22 window installed on external wall surface

Bau il

Average heat transmission coefficient of
- window installed on roof surface

a3 LT

Average solar radiation heat acquisition rate of
#= .= window installed on roof surface

- A =l

Caprrt © M| vty Bans resd



Model Building Method Input Support Tool

'(For energy conservation standards of 2016) Ver. 2.2.1 (October, 2016) # TmaLg;eusmple ¥ Clear | save
Model:
Offices Calculation == | Calcu-
Category of region: result BFim - Em - Read late Output
Region 6
L . Air conditioning i - Photovoltaic power

Basic information Envelope (AC) Ventilation (V) Lighting (L) Hot water (HW) Elevator (EV) generation (PV)

Heat Outside air
source processing

Evaluation of air About air conditioning facilities

@4 conditioning facility 1 Not evaluate ' Evaluate . . . -
- Input specifications of air conditioning

facilities located in the intended usage of the
calculation target building into the “Air
conditioning” tab.

I Heat source - All of the air conditioning facilities installed in
the intended usage of the calculation target

. . building are subject to calculation.
Main heat source (cooling)

Heat source (cooling) - - To evaluate air conditioning facilities, PAL6
% Water chilling unit (air cooling) to PAL23 of the “Envelope” tab also need to
Turbo refr ¢ be input.
urbo reirigerator H ildi il
9 - Japan Sustainable Building Consortium’s
Screw refrigerator “Energy Conservation Support Center”
Absorption refrigerator publicizes “frequently asked questions and
answers”.
District heat supply
Packaged air conditioner (air cooling)
Gas heat pump cooler and heater
Room air conditioner
Not used
Individual heat source
Iratio (cooling)
i .

Input method of heat source
lcapacity (cooling)

" Not specified

Input values =

Input method of heat source

= lefficiency (cooling)
= Not specified
Input values L

Main heat source (heating) ;3
Heat source (heating) - -

Water chilling unit (air cooling)
Absorption refrigerator

Small once-through boiler

Hot water generator

District heat supply

Packaged air conditioner (air cooling)
Gas heat pump cooler and heater
Room air conditioner

Electric heater, etc.

FF heater, etc.

Not used




Individual heat source
4% ratio (heating)

L Ml

Input method of heat source
- capacity (heating)

“# Not specified
Input values ¥ WA
Input method of heat source
& efficiency (heating)
“ Not specified

Input values -+

I Outside air processing

Availability of total
Total heat exchanger - heat exchanger

“ Not available
Available
Stoppage of air-intake when
Stoppage of air-intake when pre-heating L] pre-heating
% Not available

Available

I Carriage control
Variable flow rate control of
Secondary pump i secondary pump
" Not available
Available

Variable air flow control of air
Air conditioner n conditioner fan

* Not available

Available

Fimgcil g1 10 ) Bigray R sl



Model Building Method Input Support Tool
(For energy conservation standards of 2016) Ver. 2.2.1 (October, 2016)

Model:

Offices Calculation

Category of region: result iFes .- s
Region 6

Basic information

Room usage Room usage Room usage
“Machine room” “Bathroom” “Parking lot”

Evaluation of machine
ventilation facility | Not evaluate & Evaluate

l Room usage “Machine room”

Availability of

mechanical ventilation

Availability of mechanical facility
ventilation facility
Not available

“ Available

Ventilation

Ventilation system system

. Class 1 ventilation system

Class 2 or Class 3 ventilation system

Input system for motor

Motor output output

' Not specified

Input motor output per unit air volume

Availability of

Control system H high-efficiency motor

= Not available

Available

Availability of air
# volume control

®  Not available

Available
l Room usage “Bathroom”
Availability of
P . mechanical ventilation
Availability of mechanical facility

ventilation facility
Not available

Available

Ventilation

system .

Ventilation system

Envelope R °°(’X’('.f;°"'”9 Ventilation (V) Lighting (L)

Class 1 ventilation system

Class 2 or Class 3 ventilation system

i | Total of multiple
L usages % Clear Il save
Calcu-
Read late Output
Hot water (HW) Elevator (EV) Photovoltaic power

generation (PV)

About ventilation facilities

- Input specifications of mechanical ventilation
facilities located in the intended usage of the
calculation  target building into the
“Ventilation” tab.

- The mechanical ventilation facilities installed
in the “machine room”, “bathroom”, “kitchen”
and “parking lot” in the intended usage of
the calculation target building are subject to
calculation. However, input is not necessary
for the room usages which do not exist.

- Japan Sustainable Building Consortium’s
“Energy Conservation Support Center”
publicizes “frequently asked questions and
answers”.




Motor output

Control system

I Room usage “Parking lot”

Availability of mechanical
ventilation facility

I Room usage “Kitchen”

Availability of mechanical
ventilation facility

Input system for motor
output

Not specified

Input motor output per unit air volume

Availability of
high-efficiency motor

Not available

Available

Availability of air
volume control

Not available

Available

Availability of
mechanical ventilation
facility

Not available

Available

Availability of
mechanical ventilation
facility

Not available

Available

Lo i1 0 | gt i il



Model Building Method Input Support Tool .
(For energy conservation standards of 2016) Ver. 2.2.1 (October, 2016) = Clear || Save

Model:
Offices Calculation j= HE Calcu-
Category of region: result Hfm = BRAS - Read late Output
Region 6
W —————r = L = —— THF e e | Trg— T —r——
L . Air conditioning - o Photovoltaic power
Basic information Envelope (AC) Ventilation (V) Lighting (L) Hot water (HW) Elevator (EV) generation (PV)
Room usage “Office”
Evaluation of lighting About lighting facilities
facility Not evaluate © Evaluate . K o
- Input the specifications of the lighting
facilities located in the intended usage of the
calculation target building into the “Lighting”
tab.
I Room usage “Office” - The lighting facilities installed in the room for
the main intended room usage specified for
Availability of each intended building usage are subject to
Availability of lighting facility « lighting facility calculation.
Not available - Japan Sustainable Building Consortium’s
- . “Energy Conservation Support Center”
Available

publicizes “frequently asked questions and
answers”.

Input method for electric
Electric power consumption power consumption

¥ Not specified

Input values |

Occupancy

Control system, etc. detection control

% Not available

Available

Brightness
detection control

% Not available

Available

Time schedule control

" Not available

Available

Initial illuminance
correction function

“ Not available

Available
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Model Building Method Input Support Tool
Total of multipl
(For energy conservation standards of 2016) Ver. 2.2.1 (October, 2016) “  Clear Save

Model:

Offices Calculation - I ' Calcu-

Category of region: result iFm .- B - x Read late Output
Region 6

S q Air conditioning _— e ! Photovoltaic power
Basic information Envelope (AC) Ventilation (V) Lighting (L) Hot water (HW) Elevator (EV) generation (PV)

“Face-wash, hand-wash”

“Bathroom” usage “Kitchen” usage
usage
About hot water supply facilities
Evaluation of hot water
@S supply facility Not evaluate ¥ Evaluate

Input the specifications of the hot water
supply facilities in the intended usage of the
calculation target building into the “Hot
water” tab.

- The hot water supply facilities for

I “Face-wash, hand-wash” usage
“face-wash, hand-wash”, “bathroom”, and

e w Availability of hot water “kitchen” in the intended usage of the

g‘;ai;:ta: ility of hot water supply i oupply facility calculation target building are subject to

Not available calculation. However, input is not necessary

& Available for the room usages which do not exist.

- Japan Sustainable Building Consortium’s

“Energy Conservation Support Center”

Hot water supply facility 3 L’Lﬁ‘;‘:;‘f‘;gi;ﬂ;hea‘ publicizeﬂs “frequently asked questions and
answers”.

specifications
' Not specified

Input values == -

Pipe heat retention
WSS specifications

= Bare pipe
Heat retention specification 2 or 3

Heat retention specification 1

Hot water
saving
i equipment

* Not available

Automatic hot water supply faucet

I “Bathroom” usage

. . Availability of hot water
Availability of hot water supply @ supply facility =
facility

= Not available

Available

I “Kitchen” usage

A e Availability of hot water
Availability of hot water supply @ supply facility

facility
= Not available

Available



Model Building Method Input Support Tool

Total of multipl
(For energy conservation standards of2016)Ve|'. 2.21 (October, 2016) = mauga;ne‘;“pe & Clear Il save
Model:
Offices Calculation [’ B 1 Calcu-
Category of region: reiultl Afm - ERawm: - Read late Output
Region 6

| A q Air conditioning - AP Photovoltaic power
Basic information Envelope (AC) Ventilation (V) Lighting (L) Hot water (HW) Elevator (EV) generation (PV)
Input for elevator

Availability of
Availability of elevator Bui lelevator

Not available

Available

Speed control
Speed control system ¥l system

" AC feedback control, etc.
Variable voltage, variable frequency control system (without regeneration)

Variable voltage, variable frequency control system (with regeneration)
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Model Building Method Input Support Tool

(For energy conservation standards of 2016) Ver. 2.2.1 (October, 2016) -k TmaLg;;e‘g“ple w  Clear || save
Model:
Offices Calculation £ i b= = Calcu-
Category of region: result EMim .= REmi= : . - Read late Output
Region 6 i
Basic information Envelope R co(nAdcl;t;onlng Ventilation (V) Lighting (L) Hot water (HW) Elevator (EV) PI’;::;’:::;'z F:\\?;er
Input for photovoltaic power

Panel 1 Panel 2 Panel 3 Panel 4

Availability of photovoltaic power
generation facility

Availability of photovoltaic

i wi power generation facility

% Not available

Available

Uy gt © B Bt Bt

About photovoltaic power generation
facilities

- Input the specifications of the photovoltaic
power generation facilities located in the
intended usage of the calculation target
building into the “Photovoltaic power
generation” tab.



