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Objective 

•  Comparative analysis between INI-C (Brazilian) 
and BRI (Japanese) methods for evaluating 
energy consumption in commercial buildings. 

•  Example based on case of an Office building, 
available at presentation 3ENBCD5 by Mr. 
Yoshihiko Akamine on 14th October 2021 



Climatic equivalence study 
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Climatic equivalence study 
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Very different range 



Massing model study 

First floor Second to 7th floor 

Surrogate Core and Shell model 
simplification (ZONES) 

Actual building plan 
(ROOMS) 

Consideration of each ROOM acoording to their 
share of floor-plan area in the total ZONE area 

Conditioned areas (Office rooms, 
corridors, Lobby etc) 

Unconditioned areas (bathrooms, 
mechanical rooms, etc) 



Parameters’ definitions and assumptions 
Summary of the building tested 

Floor Zone ID Conditioned Room type Unit Area (m²) Total area (m²) 
Internal or 
Perimetral 

Zone 
Azimuth 

(°) 

Internal heat 
gain 

equipment 
[W/m²] 

Internal heat 
gain lighting 

[W/m²] 
Fresh air 

intake [ach] 

Internal heat 
gain 

metabolism 
[person/m²] 

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 233.1 233.1 0 0 0 0 0.00 0.00 

First N3 No Mechanical 
room 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 

Floor Zone ID Conditioned Room type Unit Area (m²) Total area (m²) Internal or 
Perimetral 

Azimuth 
(°) 

Internal heat 
gain 

equipment 
[W/m²] 

Internal heat 
gain lighting 

[W/m²] 
Fresh air 

intake [ach] 

Internal heat 
gain 

metabolism 
[person/m²] 

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 Mechanical 
room 45.5 227.5 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 

Summary of the building tested 



Floor Zone ID Conditioned Room type Unit Area (m²) Total area (m²) Internal or 
Perimetral 

Azimuth 
(°) 

Internal heat 
gain 

equipment 
[W/m²] 

Internal heat 
gain lighting 

[W/m²] 
Fresh air 

intake [ach] 

Internal heat 
gain 

metabolism 
[person/m²] 

7th (Rooftop) Z17 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) Z22 Yes Office room 57.375 57.375 P 270 30 12 0.20 0.10 

7th (Rooftop) Z23 Yes Office room 302.4 302.4 I 0 30 12 0.20 0.10 

7th (Rooftop) Z24 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 
room 45.5 45.5 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 building tested 



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 Brazilian EPC Results of the Japanese EPC 
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Results 

Results of the Brazilian EPC Results of the Japanese EPC  
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816 

1008.5 

671 

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 

*RAC = Conformity 
assessment requirements 



+	 +	 +	 =	 kWh/year 

=	 m3/year 
X		

conversion factor 

= 
Building consumption 

in primary energy 

+ 

Building classification 

X  
conversion factor 

ELECTRIC	POWER	
CONSUMPTION	

RENEWABLE	
ENERGY	

GENERATION	
THERMAL	ENERGY	
CONSUMPTION	

DHW	

DHW	



Primary energy of 
real building 

% of savings 

A	

B	

C	

D	

E	
Primary energy of 
reference building 





Labeling system 

•  Third-part verification 

•  Label shows energy efficiency 
performance in 5 levels 

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



Standards / compulsory 

•  There are no minimum buildings 
energy efficiency standards 

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

•  A regulatory impact analysis is being 
carried out  

 



NZEB: Energy efficient building 
whose renewable energy generation 
produced within the boundaries of 

the building or on-site supplies 50% or 
more of its annual energy demand  

Definitions 

PEB: Energy efficient building whose 
renewable energy generation produced within the 

boundaries of the building or on-site is higher 
than your annual energy demand	 
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Energy	consumption	 Reference	building	

Reference	primary	
energy	consumption	

Class	A	

NZEB	

PEB	

%	variable	per	
tipology	and	ZB	

100%	generation	

50%	generation	

Energy	saving	
passive	and	active	
technologies	

ZB instant	DHW boiler	DHW
ZB1	to	ZB3 ≥	12% ≥	20%
ZB4	to	ZB6 ≥	20% ≥	24%
ZB7	and	ZB8 ≥	28% ≥	30%

Residential	Class	A



LEI N° 10.295 
Lei da eficiência energética   

2000 

2003 

1985 

2001 

2005 

1984 

Government programs 
BEE 



2010 

2012 

2014 

2015 

RESOLUÇÃO ANEEL  
Nº 482 

 

2009 

RESOLUÇÃO ANEEL  
Nº 687 

 

IN 02 
Instrução Normativa MPOG 

SELO PROCEL 
Edificações 
comerciais, de 
serviços e públicas 

Implemented actions  



2021 

2020 
Energy Efficiency 
Regulation for Non-
Residential 
buildings 

2022 Energy Efficiency Regulation 
for Residential buildings 

ISO/TS 23764:2021 translation 

Planning actions  

NZEB 



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

Energy Efficiency Program (PEE) No. 74/2020: 40 schools in Florianópolis 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.		

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


