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Objective

« Comparative analysis between INI-C (Brazilian)

and BRI (Japanese) methods for evaluating Edificacoes Comerciais,
~ de Servicgos e Publicas

Versdo 1, junho de 2021

Manual de aplicagdo da INI-C

energy consumption in commercial buildings.

« Example based on case of an Office building,
available at presentation 3SENBCDS5 by Mr.
Yoshihiko Akamine on 14th October 2021




Climatic equivalence study

Brazilian climate

Monthly tempetaure Average annual Average annual Average normal surface
(°C) temperature absolute humidity (kg/ direct solar radiation
(°C) kg) (Wim?)
'JPSapporo (Zone2) > BRUrubici
: 40.0 25.0 0.040 250.0 |
I o I
5 20.0 200.0 !
L2 a00 0.030 137.4 151.4 |
1 5O 15.0 10.8 150.0 |
8 -5 0.020 .
€ 0.0 — — 10.0 : 100.0 |
SN § 8 - & 2 T @ o o ¥ oF 0.006 0:008 |
I = E | E T ® ® & °© & 2 2 2 € 50 0.010 ) 50.0 I
| 200 EMEC & & & g g £ = £ £ ET ' I ' |
: @ @ = 2 2 6 & o o 0.0 - 0.0 |
:::::::::::::::::::::::::::__________________________________________________________________________________________________________________________________________::::::::::::::::::::::::::I
. JP Tokyo (Zone 6) > BR Curitiba :
1
L, 400 25.0 0.040 250.0 |
.5 300 17.4
: ‘5 ~20.0 200 157 0.030 200.0 146.2 170.2 |
. §O 100 15.0 150.0 l
- & & ® ® ©= & & & 2 2 2 & ' 0.010 0.009 0.009 : i
I BB __ .. S B 00 oo . oo e PR
Eszzzsszszsrzsizssoszssssssszssssosssroososiocoo-EEECEEEEEEEEEEEEEEEEE - oo oo ooooooooo s R CEEEEEEEEEEEEFEEEEEEEEEE. -
' JP Naha (Zone 8)-> BR Brasilia 5.7 I
! 25.0 . 211 0.040 250.0 210.6 :
1
B 20.0 0.030 200.0 :
I 2 _ 200 I I I l l l = l l l I I 15.0 0.020 150.0 121.6 :
. g9 00 — —— — 10.0 ' 0014 0.012 100.0 I
. — h & & & |
L E EEw T T T £« Eq Ew E~ T~ Em Ev 5.0 0.010 50.0 !
| XS (% o Ug) 2L £ £ é g“‘ g“’ am &t a c% - |




Climatic equivalence study

Brazilian climate

Monthly tempetaure Average annual Average annual Average normal surface
(°C) temperature absolute humidity (kg/ direct solar radiation
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Massing model study

Actual building plan Surrogate Core and Shell model Consideration of each ROOM acoording to their
(ROOMS) simplification (ZONES) share of floor-plan area in the total ZONE area
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Parameters’ definitions and assumptions

Summary of the building tested

Inte_rnal or Azimuth Imez‘aa:r_\m t Int_e rn_al h_e at Fresh air mtergnaa:r_lmr
Floor Zone ID Conditioned Room type Unit Area (m?) Total area (m?) Pe;:)nne:ral ) eq[t\JAi,p;m:;nt galgl\llll?nhz;mg intake [ach] Enetabollisr:;
m person/m
First Z1 Yes Office room 67.375 67.375 P 270 30 12 0.20 0.10
First Z2 Yes Office room 114.125 114.125 P 0 30 12 0.20 0.10
First Z3 Yes Lobby 55 55 P 180 0 15 0.40 0.03
First Z4 Yes Office room 77.275 77.275 P 180 30 12 0.20 0.10
First Z5 Yes Office room 67.375 67.375 P 270 30 12 0.20 0.10
First Z6 Yes Office room 171 171 I 0 30 12 0.20 0.10
First Z7 Yes Office room 107.35 107.35 I 0 30 12 0.20 0.10
First Z8 Yes Lobby 95 95 I 0 0 15 0.40 0.03
First N1 No Bathroom 195 195 0 0 0 0 0.00 0.00
First N2 No Kichtenette 2331 233.1 0 0 0 0 0.00 0.00
First N3 No Mechanical 240 240 0 0 0 0 0.00 0.00
First N4 No Electric room 50 50 0 0 0 0 0.00 0.00




Parameters’ definitions and assumptions

Summary of the building tested

- . Internal or Azimuth mter;;lr“rwm Int_ern_al h_eat Fresh air mtergnaa:r_lmr

Floor Zone ID Conditioned Room type Unit Area (m?) Total area (m?) Perimetral ) equipment gain Ilghztlng intake [ach] metabolism

[Wim?] [Wim’] [person/m?]
2nd to 6th Z9 Yes Office room 57.375 286.875 P 270 30 12 0.20 0.10
2nd to 6th Z10 Yes Office room 158.85 794.25 P 0 30 12 0.20 0.10
2nd to 6th Z11 Yes Office room 57.375 286.875 P 90 30 12 0.20 0.10
2nd to 6th Z12 Yes Office room 323.4 1617 I 0 30 12 0.20 0.10
2nd to 6th Z13 Yes Corridor 169.1 845.5 I 0 0 15 0.40 0.03
2nd to 6th Z14 Yes Office room 57.375 286.875 P 270 30 12 0.20 0.10
2nd to 6th Z15 Yes Office room 302.4 1512 I 0 30 12 0.20 0.10
2nd to 6th Z16 Yes Office room 139.725 698.625 P 180 30 12 0.20 0.10
2nd to 6th N5 No Bathroom 129 645 0 0 0 0 0.00 0.00
2nd to 6th N6 No Mef::r':]ica' 455 2275 0 0 0 0 0.00 0.00

2nd to 6th N7 No Kichtenette 32.5 162.5 0 0 0 0 0.00 0.00




Parameters’ definitions and assumptions

Summary of the building tested

Internal or Azimuth

Internal heat
gain

Internal heat

Fresh air

Internal heat
gain

Floor Zone ID Conditioned Room type Unit Area (m?) Total area (m?) Perimetral ) equipment gain Iighzting intake [ach] metabolism

[Wim?] [Wim?] [person/m?]
7th (Rooftop) 217 Yes Office room 57.375 57.375 P 270 30 12 0.20 0.10
7th (Rooftop) Z18 Yes Office room 158.85 158.85 P 0 30 12 0.20 0.10
7th (Rooftop) Z19 Yes Office room 57.375 57.375 P 90 30 12 0.20 0.10
7th (Rooftop) Z20 Yes Office room 323.4 323.4 I 0 30 12 0.20 0.10
7th (Rooftop) Z21 Yes Corridor 169.1 169.1 I 0 0 15 0.40 0.03
7th (Rooftop) 222 Yes Office room 57.375 57.375 P 270 30 12 0.20 0.10
7th (Rooftop) 723 Yes Office room 302.4 302.4 | 0 30 12 0.20 0.10
7th (Rooftop) 724 Yes Office room 139.725 139.725 P 180 30 12 0.20 0.10
7th (Rooftop) N8 No Bathroom 129 129 0 0 0 0 0.00 0.00
7th (Rooftop) N9 No Mechanical 455 455 0 0 0 0 0.00 0.00
7th (Rooftop) N10 No Kitchen 32.5 32.5 0 0 0 0 0.00 0.00




Parameters’ definitions and assumptions

Summary of the assumptions:
Building height = 3.0 m
WWR = 60%
Solar Absorptance of the Exterior walls = 0.8
Solar Absorptance of the Roof= 0.8
No shading was considered
Operation days in the year = 300 days

Primary energy conversion factor for electricity in Japan = 2.71



Results

Results of the Japanese EPC Results of the Brazilian EPC
Calculation Results
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Results

Results of the Japanese EPC Results of the Brazilian EPC
Calculation Results
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Hardly equivalent (probably due
to heating consumption)



Limitations

Parameters that could be assumed accurately:

» Geometry dimensions

« Equipment power density

« Lighting power density

« Air leakage

* Occupation (and Metabolic Internal Gains fraction)
» Glazing thermal properties

* Thermal transmittance of Walls

* Thermal transmittance of Roofs

Parameters that were estimated:

Solar absorptance of Walls
Solar absorptance of Roof
Shadings

Thermal capacity of Walls
Thermal capacity of Roofs

Main differences between methods:

« Brazilian method employs average
parameters within the metamodel thermal
zones while the Japanese method employs
diversity of patterns and loads in thermal
zones according to use.

« Japanese Method considers heating loads
while Brazilian method only considers

cooling loads.




Brazilian labeling process

Accredited
Inspection Body
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Aprova a Instrucdo Normativa Inmetro para a Classificacdo de
Eficiéncia Energética de Edificacdes Comerciais, de Servicos e
Publicas (INI-C) que aperfeicoa os Requisitos Técnicos da
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/ Z:emrzrécti::i: de servicos e publicas quanto a sua eficiéncia *RAC — Conform|ty
assessment requirements




Building classification
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Labeling system

Third-part verification

Label shows energy efficiency
performance in 5 levels

Two labels: at the design stage and
after completion of building

j Labeling System (third-party verification) \

“BELS (Building-Housing Energy-efficiency Labeling System)” can be used as
a third-party verification indicator system which started from April 2016
based on the article of the “Building Energy Efficiency Act”. BELS shows
energy efficiency performance in 5 easy to understand levels, making it
possible to promote buildings with higher energy efficient performance
than the EE Standard.

Once ZEB Ready is achieved, a special indicator (ZEB mark) will be shown on
the label.




Standards / compulsory

* There are no minimum buildings
energy efficiency standards

 Buildings Energy Efficiency is not
compulsoty (only for federal public
buildings, since 2014)

* Aregulatory impact analysis is being
carried out

With the establishment of the Building Energy Efficiency Act in Japan, from April 2017
compliance with energy efficiency standards became compulsory for newly built
non-residential buildings with a floor area of 2,000 m? or more. ZEB have also begun to
draw attention as an option for environmentally friendly buildings,
as an additional step for buildings beyond compliance with energy saving standards.



Definitions

Qualitative definition

Quantitative definition (determination criterion)

NZEB: Energy efficient building

whose renewable energy generation
produced within the boundaries of

“ZEB”

A building which achieves zero or
negative net annual primary energy
consumption

+ Abuilding satisfying all the criteria ® and @ below:
@ Reduction in reference primary energy consumption by
50% or more (excluding renewable energy)
@ Reduction in reference primary energy consumption by
100% or more (including renewable energy)

the building or on-site supplies 50% or -

more of its annual energy demand

PEB

A building which achieves annual
primary energy consumption close to
zero while satisfying the requirements of
ZEB Ready as the building almost
equivalent to “ZEB”

+ Abuilding satisfying all the criteria ® and @ below:
® Reduction in reference primary energy consumption by
50% or more (excluding renewable energy)
@ Reduction in reference primary energy consumption by
75% or more and less than 100% (including renewable

energy)

ZEB
Ready

A building which is provided with a
super-insulated envelope and high-
efficiency energy saving equipment as
an advanced building to be ready for
“ZEB”

* A building complying with the reduction in reference primary
energy consumption by 50% or more excluding renewable
energy

IS higher

than your annual energy demand

50% or more energy saving

75% or more net energy saving | |1 (0% or more net energy saving

Nearly ZEB \ ZEB

]
HHHI
T
If




Renewable Energy supply

Definitions
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Government programs
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Implemented actions
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Empresa de Pesquisa Energética

NOTA TECNICA

ACOES PARA PROMOCAO DA
EFICIENCIA ENERGETICA NAS
EDIFICACOES BRASILEIRAS:
NO CAMINHO DA TRANSICAO

ENERGETICA

AGOSTO DE 2020
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Projeto Avaliagdo de Impacto Regulatério e
Plano de Implementagéo da
Compulsoriedade do PBE Edifica

Setembro/2020

Global Alliance
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Construction

GlobalABC Regional
Roadmap for Buildings and
Construction in Latin America
2020-2050

Towards a zero-emission, efficient, and resilient
buildings and construction sector
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DIARIO OFICIAL DA UNIAO

Publicado em: 09/03/2021 | Edigéo: 45 | Secao: 1 | Pagina: 44
Orgéo: Ministério da Economia/Instituto Nacional de Metrologia, Qualidad

Energy Efficiency =
Regulation for Non- :
Residential
buildings

Energy Efficiency Regulation
for Residential buildings

ISO/TS 23764:2021 translation



GBC Brasil Zero Energy
From Aug, 2018 until Dec 2nd, 2021: 53 registered buildings of which 20 are certified

Partnership between the GBC and the Government of Parana State aims to transform 4,000 schools in
into NZEBs. The project will start with 180 schools

Energy Efficiency Program (PEE) N°. 74/2020: 40 schools in Floriandpolis will benefit from the
exchange of inefficient lighting for LEDs and 16 of them will still have the installation of photovoltaic

panels for energy generation.



