NOTAS GERAIS

10.

11.

12.

13.

PARA A DESCRICAO DO PROJETO SER MELHOR COMPREENDIDA, TODAS AS
MARCAS E MODELOS INDICADOS NO PROJETO SAO DE REFERENCIA, PODENDO
SER SUBSTITUIDAS POR EQUIVALENTE TECNICO OU DE MELHOR QUALIDADE,
CONFORME O ART. 41 DA 14.133/2021;

CONSULTAR 0S DESENHOS DE DETALHES TiPICOS, PARA COTACAO E
EXECUCAO DA OBRA PARA DEFINICAO COMPLETA DO ESCOPO DE SERVICOS
DO INSTALADOR DEVERA AINDA CHECAR 0S ESPACOS PREVISTOS, COM
INTUITO DE PROPOR EQUIPAMENTOS E/OU MATERIAIS COM DIMENSOES
FiSICAS COMPATIVEIS COM OS RESPECTIVOS LOCAIS PREVISTOS PARA
INSTALACAO DOS MESMOS;

ANTES DO INICIO DA OBRA, A EMPRESA RESPONSAVEL PELA EXECUCAO
DEVERA REALIZAR UM LEVANTAMENTO NO LOCAL, VERIFICANDO AS
INFORMACOES APRESENTADAS NO PROJETO E INTERFERENCIAS NA OBRA.
QUALQUER ALTERACAO QUE SE FAGA NECESSARIO NA EXECUCAO DA OBRA A
GERENCIADORA DEVERA SER COMUNICADA ANTES DA EXECUCAO DO
SERVICOS;

DIMENSOES EM CENTIMETROS, EXCETO QUANDO INDICADO;

TODOS 0S FUROS PARA PASSAGEM DE DUTOS, TUBULAGOES E/OU
ELETRODUTOS, DEVERAO SER VEDADOS APOS A INSTALACAO DOS MESMOS;
CONFERIR TODAS AS MEDIDAS NO LOCAL;

O INSTALADOR DEVERA FORNECER LAUDO DE TESTES, GARANTIA DOS
EQUIPAMENTOS E DA OBRA E ART DE EXECUCAO NA CONCLUSAO DA OBRA;
PARA LEGENDAS E DETALHES TiPICOS, VER FOLHA 001;

PARA ESPECIFICACOES TECNICAS DE MATERIAIS E EQUIPAMENTOS VER
MEMORIAL DESCRITIVO;

AS INTERLIGAGOES ELETRICAS ENTRE 0S EQUIPAMENTOS E CONTROLES
FICARA A CARGO DA INSTALADORA;

A INSTALADORA DEVERA PREVER E EXECUTAR TODAS AS ESTRUTURAS
AUXILIARES NECESSARIAS PARA A INSTALACAO DO SISTEMA, MESMO QUE
NAO CONSTEM NO PROJETO;

0 PROJETO FOI ELABORADO DE ACORDO COM O FABRICANTE ESPECIFICADO.
A SUBSTITUICAO DO FABRICANTE SO PODERA SER FEITA DESDE QUE AS
DEVIDAS ALTERAGOES ATENDAM AS CARACTERISTICAS TECNICAS DO
EQUIPAMENTO ESPECIFICADO E SEJA APROVADO JUNTO AO PROPRIETARIO,
GERENCIADOR OU PROJETISTA;

APOS O FIM DA EXECUCAO, A INSTALADORA DEVERA FORNECER ASBUILT DAS
INSTALACOES;

NOTAS EXPANSAO DIRETA

10.

11.

12.

13.

14.

15.

AS TUBULAGOES DE GAS REFRIGERANTE DEVERAO SER DIMENSIONADAS
CONFORME ESPECIFICACOES DO FABRICANTE E ISOLADAS TERMICAMENTE
COM ESPUMA ELASTOMERICA DE ESTRUTURA CELULAR FECHADA. AS LINHAS
DE SUCCAO E LIQUIDO, DEVERAO POSSUIR UMA ESPUMA PARA CADA, NAS
DIMENSOES CONFORME CATALOGO DO FORNECEDOR;

A DISTANCIA ENTRA A UNIDADE CONDENSADORA E EVAPORADORA NAO
DEVEA ULTRAPASSAR O RECOMENDADO NO MANUAL DE INSTALAGAO DO
EQUIPAMENTO. PARA EVENTUAL INSTALACAO COM LINHA ACIMA DO PADRAO
ESPECIFICADO PELO FABRICANTE, DEVERA SER ADOTADO AS DIMENSOES E
INSTALAGCAO DE ACESSORIOS CONFORME ESPECIFICAGAO DE LINHAS LONGAS
DO FABRICANTE DO EQUIPAMENTO, OBEDECENDO AOS LIMITES
DETERMINADOS NO MANUAL DE INSTALACAO;

DEVERA SER ANALISADO PELA INSTALADORA A MELHOR MANEIRA PARA
EXECUGAO DAS TUBULAGOES. O INSTALADOR PODERA MODIFICAR O
ENCAMINHAMENTO DA TUBULAGAO DE COBRE, PARA DIMINUIR SEU TRAJETO
OU DESVIAR DE EVENTUAIS INTERFERENCIAS, DESDE QUE SEJAM
RESPEITADOS OS LIMITES IMPOSTOS PELO FABRICANTE DOS EQUIPAMENTOS;
A INTERLIGACAO ENTRE A UNIDADE CONDENSADORA E A UNIDADE
EVAPORADORA DEVERA SER REALIZADA ATRAVES DE CABO PP, PELO MESMO
TRAJETO DAS TUBULACOES QUE INTERLIGAM A UNIDADE EVAPORADORA
(APLICAGAO PARA SISTEMA DE MINI SPLIT DE AMBIENTE);

PARA LOCAIS DE EXPOSIGCAO A INTEMPERIES, PREVER PROTEGAO MECANICA
PARA AS TUBULAGOES DE GAS REFRIGERANTE E INTERLIGAGOES ELETRICAS
EM ARGAMASSA DE BASE ACRILICA. FABRICANTE DE REF.: FIBRA-FLEX;

PARA LOCAIS INTERNOS OU EMBUTIDOS EM ALVENARIA, PREVER
ENVOLVIMENTO NAS TUBULAGOES DE GAS REFRIGERANTE E INTERLIGAGOES
ELETRICAS COM FITA PVC;

PREVER INTERLIGAGCAO ENTRE O DRENO DA UNIDADE EVAPORADORA E A
REDE DE DRENAGEM A SER EXECUTADA. A TUBULAGCAO DOS DRENOS DEVERA
SER EM DE PVC SOLDAVEL DE NO MINIMO @20mm E ISOLADA TERMICAMENTE
COM ESPUMA DE POLIETILENO EXPANDIDO. A TUBULAGAO DEVERA SER
EMBUTIDA NAS PAREDES E ENCAMINHADAS PARA REDE DE PLUVIAL. PREVER
SIFAO CONFORME MANUAL DO FABRICANTE E INCLINAGCAO MINIMA DE 1% NA
TUBULAGAO DE DRENO. PARA EQUIPAMENTOS TIPO CASSETE E DE EMBUTIR
NO FORRO (BUILT-IN) CASO NAO SEJA POSSIVEL A DEVIDA INCLINACAO,
PODERAO SER UTILIZADAS AS BOMBAS DE DRENO FORNECIDAS OU
CERTIFICADAS PELO FABRICANTE DO EQUIPAMENTO;

0S EQUIPAMENTOS DEVERAO POSSUIR ETIQUETA COM IDENTIFICAGAO,
CONFORME ESPECIFICACOES DO PROJETO, INCLUINDO O TAG, CAPACIDADE
TERMICA, PRESSAO ESTATICA TOTAL, CLASSE DOS FILTROS, TENSAO DE
OPERAGAO, CONSUMO ELETRICO E A DATA DE INSTALAGAO;

AS CONDENSADORAS DEVERAO ATENDER 0S AFASTAMENTOS MINIMOS
INDICADOS NO MANUAL DO FABRICANTE;

AS UNIDADES CONDENSADORAS DEVERAO SER INSTALADAS SOBRE CALGOS
DE NEOPRENE DE 2,5 CM DE ALTURA;

0 INSTALADOR DE SISTEMA DE AR CONDICIONADO DEVERA FORNECER E
INSTALAR AS FIACOES E ELETRODUTOS DOS TERMOSTATOS ATE AS
RESPECTIVAS UNIDADES CONDICIONADORAS;

TODOS 0OS EQUIPAMENTOS ESPECIFICADOS DEVEM TER FLUIDO
REFRIGERANTE ECOLOGICO: R-410A, R-407C ETC;

TODOS OS EQUIPAMENTOS NOVOS DEVEM SER ADQUIRIDOS NA TECNOLOGIA
INVERTER QUANDO APLICAVEL,;

INSTALAR GRADE DE PROTECAO PARA AS CONDENSADORAS A FIM DE
PROTEGE-LAS CONTRA FURTO E VANDALISMO QUANDO NECESSARIO;

0S TERMOSTATOS DE CONTROLE DOS CONDICIONADORES DE AR DEVERAO
SER INSTALADOS NO AMBIENTE NA ALTURA DE 1,80 M DO PISO OU POR
SENSOR DE TEMPERATURA O DUTO DE RETORNO.

EQUIPAMENTOS

cOD.

103244
103247
103250
103253
103244
103247
103250
103253
00000379
00000378
00000377

DESCRICAO
Condensadora INVERTER
Condensadora INVERTER
Condensadora INVERTER
Condensadora INVERTER
Evaporadora tipo High Wall INVERTER
Evaporadora tipo High Wall INVERTER
Evaporadora tipo High Wall INVERTER
Evaporadora tipo High Wall INVERTER
Exaustor circular para ambiente
Caixa de ventilagao com filtro removivel
Ventilador/Exaustor Inline

REDE DE DUTOS

TIPO
Capacidade de 9000 Btu/h - 230 V
Capacidade de 12000 Btu/h - 230V
Capacidade de 18000 Btu/h - 230 V
Capacidade de 24000 Btu/h - 230V
Capacidade de 9000 Btu/h - 230 V
Capacidade de 12000 Btu/h - 230V
Capacidade de 18000 Btu/h - 230 V
Capacidade de 24000 Btu/h - 230V
Interligado a iluminacao do ambiente
Filtro G4+M5, vazao maxima 484 m3/h
Vazao maxima de 550 m3/h

DUTOS RIGIDOS

CcOD.
104166

DESCRICAO

Duto construido com Tubulagao de PVC série R reforcada NBR 5688

DUTOS FLEXIVEIS

FABRICANTE DE MODELO DE
REFERENCIA REFERENCIA
DAIKIN RKP0O9Q5VL
DAIKIN RKP12Q5VL
DAIKIN RKP18Q5VL
DAIKIN RKP24Q5VL
DAIKIN FTKPO9Q5VL
DAIKIN FTKP12Q5VL
DAIKIN FTKP18Q5VL
DAIKIN FTKP24Q5VL
SICFLUX MEGA 25
SICFLUX FH-150
SICFLUX MAXX 150

DIAMETRO COMPRIMENTO

150 mm

9.94 m

FABRICANTE DE MODELO DE
REFERENCIADIAMETRO COMPRIMENTO

COD. DESCRICAO REFERENCIA
CONEXOES
cOD. DESCRICAO QTD.
89590 Joelho 45°/90°, Esgoto Série Reforcada 10
89679 Luva Simples, Esgoto Série Reforcada 2
Transicao de Duto Retangular para Redondo 45 Graus 8
89701 Té, Esgoto Série Reforcada 2
TERMINAIS DE AR
cOD. DESCRICAO TIPO
Grelha de Porta AGS-T/325x125
00000380 Grelha de Exaustao AR-AG/225x125
00000380 Grelha de Ventilacao tipo Veneziana para tomada ou descarga de ar AR-AG/225x125
00000381 Grelha de Ventilacao tipo Veneziana para tomada ou descarga de ar AR-AG/325x125
Grelha de Ventilacao tipo Veneziana para tomada ou descarga de ar AR-AG/525x125
00000381 Grelha de Insuflamento VAT-AG/325x125

TUBULAGOES

COMPRIMENTONOMINAL

TUBULACOES
cOD. DESCRICAO
89865 Tubulacao de PVC soldavel NBR 5648 51.82 m
97327 Tubulacao de Cobre flexivel sem costura espessura minima 1/32" NBR 7541 65.06 m
97328 Tubulacao de Cobre flexivel sem costura espessura minima 1/32" NBR 7541 31.58 m
97329 Tubulacao de Cobre flexivel sem costura espessura minima 1/32" NBR 7541 59.03 m
97330 Tubulacao de Cobre flexivel sem costura espessura minima 1/32" NBR 7541 27.63 m
CONEXOES
CcOD. DESCRIQAO TAMANHO NOMINAL
89866 Joelho 90 Graus de PVC soldavel 20.000 mm-20.000 mm
89869 Té de PVC soldavel 20.000 mm-20.000 mm-20.000 mm
97327 Curva de Cobre Flexivel realizada com Curvador 6.350 mm-6.350 mm
97328 Curva de Cobre Flexivel realizada com Curvador 9.520 mm-9.520 mm
97329 Curva de Cobre Flexivel realizada com Curvador 12.700 mm-12.700 mm
97330 Curva de Cobre Flexivel realizada com Curvador 15.870 mm-15.870 mm

FABRICANTE
DE MODELO DE

REFERENCIAREFERENCIA TAG
TROX AGS-T GP-1
TROX AR-AG GE-1
TROX AR-AG VE-1
TROX AR-AG VE-2
TROX AR-AG VE-3
TROX VAT-AG GI-1

DIAMETROTIPO DE ISOLAMENTO DESPESSURA
ISOLAMENTO

3/4"
1/4"
3/8"
1/2"
5/8"

QTD.
18

71
46
67
42

REFERENCIA

TAG
cD-1
CD-2
CcD-3
CD-4
EV-1
EV-2
EV-3
EV-4
EX-1
VAE-1
VEX-1

QTD.

R NDNERPDNPMOG

Armacell AF/ARMAFLEX - Branco

Armacell AF/ARMAFLEX - Preto
Armacell AF/ARMAFLEX - Preto
Armacell AF/ARMAFLEX - Preto
Armacell AF/ARMAFLEX - Preto

QTD.

NP DA WAPRPPRP®ARR

19 mm
19 mm
19 mm
19 mm
19 mm

LISTA MESTRA: PRANCHAS

N o
V.5.01
V.5.02
V.5.03
V.5.04
V.5.05

NOME
NOTAS GERAIS, LEGENDAS E QTD.
PLANTA BAIXA - TERREO
PLANTA BAIXA - COBERTURA
CORTES E DETALHES
CORTES

REV.

00
00
00
00
00

EMISSAO
16/08/2024
16/08/2024
16/08/2024
16/08/2024
16/08/2024

LEGENDAS

TERMINAIS DE AR

AT-1 e—TAG
300x125 «———— TAMANHO
1000 m?/h ¢ VAZAO

V-

m
[N

QUARTO
150 m?

- Nome

¥ Elevacao

EQUIPAMENTOS MECANICOS

AMBIENTES

INDICACAO DE CORTE

INDICAGAO DE NiVEL

INDICACAO DE EIXO

1 INDICACAO DE ELEVACAO

EXAUSTAO
AR EXTERNO
===
AR FORNECIMENTO
L [ N N ] J
AR RETORNO
r [ N N ] q - -
TUBULACAO DE SUCCAO
b ¢ ¢
r [ N N ] q - _
TUBULACAO DE LIQUIDO
P ¢ Q
[ N N ]
- = DRENO DE AR CONDICIONADO
L [ N N ] J

OBSERVACOES DAS REVISOES

R.00 Emissao Inicial

MINISTERIO DA
CULTURA

GOVERNO FEDERAL

nRABIL

UNIAO E RECONSTRUGAO

PROGRAMA
TERRITORIOS
DA CULTURA

TITULO DO PROJETO

cOD. MODULO

CEU DA CULTURA - NUCLEO BASICO

NBEOO

PROPRIETARIO

MINISTERIO DA CULTURA - SEEC - Subsecretaria de Espacos e Equipamentos Culturais

ENDERECO

CNPJ:

Esplanada dos Ministérios Bloco B - Zona Civico-Administrativa,

01.264.142/0001-29

Brasilia - DF - Ministério da Cultura - CEP:70068-900

AUTORIA DO PROJETO

REGISTRO PROFISSIONAL:

Rafael de Melo Carvalho

CREA 24.478/D-DF

DISCIPLINA: SIGLA: ETAPA DE PROJETO:
Ar-condicionado e Ventilacao VAC Executivo (5)
TITULO DA PRANCHA REVISAO PRANCHA N°:
NOTAS GERAIS, LEGENDAS E QTD. R.00
ESCALA UNIDADES FOLHA DATA EMISSAO v 5 0 1
Como . | |
- Indicado A1 16/08/2024
indicado

DIREITOS AUTORAIS RESERVADOS CONFORME LEGISLAGAO NACIONAL E INTERNACIONAL

FORMATO: A1 (840 x 594 mm)

PARA PERFEITA COMPREENSAO DOS PROJETOS PLOTE COLORIDO




GE-1
225%125
252/m3/h

BANHEIRO

FEMININO

11.97 m?

QL]

GE-1
225x125
252-m3/h

BANHEIRO

MASCULINO

11.99 m?

O

GP-1
325x125
126 m3/h VE-1

225x125
I ‘ 126 m3/h

EX-1-=

VESTIARIO

SERVICO
06

4.83 m?

=

EV-1

ESTUDIO

6.25 m?

TERREO

ESCALA:1:50

WC PCD FEMININO

3.06 m2

=-EX-1

GP-1

\| 325x125
I. 126 m3/h
\

|
=

=—EX-1

WC PCD

MASCULINO

3.06 m?

-— EX-1

CANTINA

13.24 m?

VE-2
™ 325x125

I 389 m3/h

VAE-1
GH1
270.5 270.5 2
BIBLIOTECA
55.55 m>
—

EV-2-

SECRETARIA /

RECEPCAO
01

9.98 m?

INCUBADORA

CULTURAL

24.08 m2

EV-3

SALA MULTIUSO

31.16 m2

NOTAS EXPANSAO DIRETA

10.

11.

12.

13.

14.

15.

AS TUBULACOES DE GAS REFRIGERANTE DEVERAO SER DIMENSIONADAS
CONFORME ESPECIFICACOES DO FABRICANTE E ISOLADAS TERMICAMENTE
COM ESPUMA ELASTOMERICA DE ESTRUTURA CELULAR FECHADA. AS LINHAS
DE SUCCAO E LIQUIDO, DEVERAO POSSUIR UMA ESPUMA PARA CADA, NAS
DIMENSOES CONFORME CATALOGO DO FORNECEDOR;

A DISTANCIA ENTRA A UNIDADE CONDENSADORA E EVAPORADORA NAO
DEVEA ULTRAPASSAR O RECOMENDADO NO MANUAL DE INSTALACAO DO
EQUIPAMENTO. PARA EVENTUAL INSTALACAO COM LINHA ACIMA DO PADRAO
ESPECIFICADO PELO FABRICANTE, DEVERA SER ADOTADO AS DIMENSOES E
INSTALACAO DE ACESSORIOS CONFORME ESPECIFICAGAO DE LINHAS LONGAS
DO FABRICANTE DO EQUIPAMENTO, OBEDECENDO AOS LIMITES
DETERMINADOS NO MANUAL DE INSTALACAO;

DEVERA SER ANALISADO PELA INSTALADORA A MELHOR MANEIRA PARA
EXECUCAO DAS TUBULAGOES. O INSTALADOR PODERA MODIFICAR O
ENCAMINHAMENTO DA TUBULAGAO DE COBRE, PARA DIMINUIR SEU TRAJETO
OU DESVIAR DE EVENTUAIS INTERFERENCIAS, DESDE QUE SEJAM
RESPEITADOS OS LIMITES IMPOSTOS PELO FABRICANTE DOS EQUIPAMENTOS;
A INTERLIGACAO ENTRE A UNIDADE CONDENSADORA E A UNIDADE
EVAPORADORA DEVERA SER REALIZADA ATRAVES DE CABO PP, PELO MESMO
TRAJETO DAS TUBULACOES QUE INTERLIGAM A UNIDADE EVAPORADORA
(APLICACAO PARA SISTEMA DE MINI SPLIT DE AMBIENTE);

PARA LOCAIS DE EXPOSICAO A INTEMPERIES, PREVER PROTECAO MECANICA
PARA AS TUBULACOES DE GAS REFRIGERANTE E INTERLIGACOES ELETRICAS
EM ARGAMASSA DE BASE ACRILICA. FABRICANTE DE REF.: FIBRA-FLEX;

PARA LOCAIS INTERNOS OU EMBUTIDOS EM ALVENARIA, PREVER
ENVOLVIMENTO NAS TUBULACOES DE GAS REFRIGERANTE E INTERLIGACOES
ELETRICAS COM FITA PVC;

PREVER INTERLIGAGAO ENTRE O DRENO DA UNIDADE EVAPORADORA E A
REDE DE DRENAGEM A SER EXECUTADA. A TUBULACAO DOS DRENOS DEVERA
SER EM DE PVC SOLDAVEL DE NO MiNIMO @20mm E ISOLADA TERMICAMENTE
COM ESPUMA DE POLIETILENO EXPANDIDO. A TUBULACAO DEVERA SER
EMBUTIDA NAS PAREDES E ENCAMINHADAS PARA REDE DE PLUVIAL. PREVER
SIFAO CONFORME MANUAL DO FABRICANTE E INCLINACAO MiNIMA DE 1% NA
TUBULACAO DE DRENO. PARA EQUIPAMENTOS TIPO CASSETE E DE EMBUTIR
NO FORRO (BUILT-IN) CASO NAO SEJA POSSIVEL A DEVIDA INCLINACAO,
PODERAO SER UTILIZADAS AS BOMBAS DE DRENO FORNECIDAS OU
CERTIFICADAS PELO FABRICANTE DO EQUIPAMENTO;

0S EQUIPAMENTOS DEVERAO POSSUIR ETIQUETA COM IDENTIFICACAO,
CONFORME ESPECIFICACOES DO PROJETO, INCLUINDO O TAG, CAPACIDADE
TERMICA, PRESSAO ESTATICA TOTAL, CLASSE DOS FILTROS, TENSAO DE
OPERAGAO, CONSUMO ELETRICO E A DATA DE INSTALACAO;

AS CONDENSADORAS DEVERAO ATENDER 0OS AFASTAMENTOS MINIMOS
INDICADOS NO MANUAL DO FABRICANTE;

AS UNIDADES CONDENSADORAS DEVERAO SER INSTALADAS SOBRE CALCOS
DE NEOPRENE DE 2,5 CM DE ALTURA;

O INSTALADOR DE SISTEMA DE AR CONDICIONADO DEVERA FORNECER E
INSTALAR AS FIAGOES E ELETRODUTOS DOS TERMOSTATOS ATE AS
RESPECTIVAS UNIDADES CONDICIONADORAS;

TODOS 0S EQUIPAMENTOS ESPECIFICADOS DEVEM TER FLUIDO
REFRIGERANTE ECOLOGICO: R-410A, R-407C ETC;

TODOS 0S EQUIPAMENTOS NOVOS DEVEM SER ADQUIRIDOS NA TECNOLOGIA
INVERTER QUANDO APLICAVEL,;

INSTALAR GRADE DE PROTECAO PARA AS CONDENSADORAS A FIM DE
PROTEGE-LAS CONTRA FURTO E VANDALISMO QUANDO NECESSARIO;

0S TERMOSTATOS DE CONTROLE DOS CONDICIONADORES DE AR DEVERAO
SER INSTALADOS NO AMBIENTE NA ALTURA DE 1,80 M DO PISO OU POR
SENSOR DE TEMPERATURA O DUTO DE RETORNO.

EQUIPAMENTOS

cOD.

103244
103247
103250
103253
103244
103247
103250
103253
00000379
00000378
00000377

LEGENDAS

TERMINAIS DE AR

AT-1 TAG
300x125 «———— TAMANHO
1000 m3/h ————— VAZAO

EV-1 EQUIPAMENTOS MECANICOS
QUARTO
o1 AMBIENTES
150 m?

INDICACAO DE CORTE

INDICACAO DE NIVEL

INDICACAO DE EIXO

1
1 ‘ 1 INDICACAO DE ELEVACAO
1

EXAUSTAO
AR EXTERNO
-~ """
AR FORNECIMENTO
'II [ N N ] Il'
AR RETORNO
'ID [ N N ] Il' ~ -
TUBULACAO DE SUCCAO
e ¢ ¢
'ID [ N N ] Il' - .
TUBULACAO DE LiQUIDO
e ¢ Q
[ N N ]
~ = DRENO DE AR CONDICIONADO
'II [ N N ] Il'

FABRICANTE DE MODELO DE

DESCRICAO TIPO REFERENCIA REFERENCIA TAG QTD.

Condensadora INVERTER Capacidade de 9000 Btu/h -230V DAIKIN RKPO9Q5VL CD-1 1
Condensadora INVERTER Capacidade de 12000 Btu/h - 230 V DAIKIN RKP12Q5VL CDh-2 1
Condensadora INVERTER Capacidade de 18000 Btu/h - 230 V DAIKIN RKP18Q5VL CD-3 4
Condensadora INVERTER Capacidade de 24000 Btu/h - 230 V DAIKIN RKP24Q5VL CD-4 3
Evaporadora tipo High Wall INVERTER Capacidade de 9000 Btu/h -230V DAIKIN FTKPO9Q5VL EV-1 1
Evaporadora tipo High Wall INVERTER Capacidade de 12000 Btu/h - 230 V DAIKIN FTKP12Q5VL EV-2 1
Evaporadora tipo High Wall INVERTER Capacidade de 18000 Btu/h - 230 V DAIKIN FTKP18Q5VL EV-3 4
Evaporadora tipo High Wall INVERTER Capacidade de 24000 Btu/h - 230 V DAIKIN FTKP24Q5VL EV-4 3
Exaustor circular para ambiente Interligado a iluminacao do ambiente SICFLUX MEGA 25 EX-1 4
Caixa de ventilacao com filtro removivel Filtro G4+M5, vazao maxima 484 m3/h SICFLUX FH-150 VAE-1 1
Ventilador/Exaustor Inline Vazao maxima de 550 m3/h SICFLUX MAXX 150 VEX-1 2
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1 INTRODUCAO

O presente Memorial Descritivo tem por objetivo descrever as solugdes adotadas, a
metodologia executiva e estabelecer as diretrizes gerais para a execucdo das Instalacdes de Ar-
Condicionado para conforto de obra Equipamento Publico Comunitario para a Secretaria de
Espacos e Equipamentos Culturais - SEEC. A obra constitui-se de um empreendimento térreo
com area de intervencio de 250 m?.

O projeto foi elaborado tendo por base as Normas vigentes preconizadas pela ABNT -
ASSOCIACAO BRASILEIRA DE NORMAS TECNICAS, as diretrizes basicas fornecidas pelo Projeto
Arquitetonico e especificagcdes dos fabricantes dos materiais a serem utilizados na obra.

0 mesmo tem como objetivo descrever a tipologia adotada, bem como complementar os
dados em planta. O “Projeto de Instalacdes” contempla o conjunto de plantas e os memoriais
descritivos.

As areas compreendidas neste documento sao:

e Pavimento Térreo e Cobertura.

2 NORMAS DE REFERENCIA

NBR 16401-1/2008 Instalagdes de ar-condicionado - Sistemas centrais e unitarios Parte 1:
Projetos das instalagdes

NBR 16401-2/2008 Instalagdes de ar-condicionado - Sistemas centrais e unitarios Parte 2:
Parametros de conforto térmico

NBR 16401-3/2008 Instalacdes de ar-condicionado - Sistemas centrais e unitarios Parte 3:
Qualidade do ar interior

NBR 13971/1997 Sistemas de refrigeracdo, condicionamento de ar e ventilacao -
Manuten¢do programada

INMETRO/2021 Ministério da Economia, Portaria n°42

MIN SAUDE/1988  Portaria n°3.523

ASHRAE 62.1/2013 Ventilation for Acceptable Indoor Air Quality

ASHRAE 90.1/2016 Energy Standard for Buildings Except Low-Rise Residential Buildings

ASHRAE/2019 Handbook Fundamentals and HVAC Applications

SMACNA Sheet Metal and Air Conditioning Contractors National Association
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3 BASES DE CALCULO
3.1 GERAL

O projeto das instalagdes de Aquecimento, Ventilagdo forcada e Ar-condicionado (AVAC)
foi desenvolvido de modo a atender as exigéncias técnicas minimas quanto a seguranca,
economia e conforto dos usudrios, tendo como base o projeto arquitetonico, o detalhamento de
interiores e o projeto luminotécnico. Também foram considerados os padrdes de qualidade
fisico-quimica do ar exigidos para os diversos ambientes.

As instalagdes foram projetadas de maneira a permitirem a funcionalidade da rede de
AVAC, adequando os pontos de utilizagdo ao layout dos mdveis e equipamentos. Os projetos
tém um carater referencial, com base de implantacdao em todo o Brasil. Cabe ao responsavel
pela instalagao realizar a verificagdo da carga térmica para a definicdo do sistema. As demais
defini¢cdes para a definicdo da localidade do projeto sdo descritas no memorial de calculo.

3.2 CONDICOES EXTERNAS E INTERNAS

Foram adotadas as seguintes condi¢coes externas da cidade de Rio de Janeiro - R].

e Temperatura de Bulbo Seco (TBS): 38,9 °C;
e Temperatura de Bulbo Umido coincidente (TBU): 26,1 °C;
e Variacdo média diaria da temperatura (ATmd): 10,7 °C.

Como condigao de conforto interno, buscaram-se os seguintes valores:

e Temperatura de Bulbo Seco (TBS): 23,0°C  2,0°C;
e Umidade Relativa (UR): 50% * 10% (sem controle).

3.3 CARGAS INTERNAS (PESSOAS, ILUMINACAO E EQUIPAMENTOS)

Para o cdlculo da carga de iluminacdo, foram utilizados os projetos de arquitetura e
luminotécnica, com as seguintes caracteristicas:

¢ [luminacao: Foi considerado a densidade de carga elétrica de iluminacdo na faixa de 15
W/m?, pela area e pelo tipo de empreendimento, considerando a utilizagdo de l1ampadas
tipo LED;

e C(Cargas elétricas: Foi considerado a densidade de carga elétrica de tomadas
(computadores, impressoras, equipamentos etc.) de 10,76 W/m?2 toda a poténcia
disponivel nas tomadas foi considerada);

e Foi considerado o perfil de ocupacdo e utilizagdo dos equipamentos no horario
comercial de funcionamento do estabelecimento.

Para o calculo de numero de pessoas, foram considerados os mobiliarios contidos no projeto
de arquitetura, em trabalho de escritério, valores constantes na tabela 1 da NBR 16401.

3.4 ASPECTOS CONSTRUTIVOS DO ESTABELECIMENTO

Considerando o posicionamento do estabelecimento no prédio e as caracteristicas da
arquitetura, os aspectos construtivos foram definidos das seguintes caracteristicas:
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e Esquadrias de vidro com espessura de 6 mm, protegidas por persiana blecaute na
cor branca opaca. U = 6,884 W/ (m2.K);

e Parede composta de alvenaria + reboco + massa e pintura interna e externa. U =
2,196 W/ (m2.K);

e Cobertura de concreto aparente com solugio de teto verde. U=1,570 W/(m?K).

3.5 VELOCIDADES MAXIMAS ADMITIDAS

Dutos de insuflamento do ar - 8,0 m/s;
Dutos de retorno do ar - 7,0 m/s;

Dutos de exaustdo do ar - 8,0 m/s.
3.6 FATOR DE SEGURANCA

Foi considerado em todos os calculos de carga térmica para calor sensivel de 20% e de
calor latente de 5% de sobrecarga como fator de seguranca.

3.7 PROTECAO CONTRA INFILTRACAO

Todos os vdos de comunicacdo dos recintos condicionados com o exterior foram
considerados normalmente fechados.

3.8 AREXTERNO

Para definir a vazao de ar externo foram adotados os valores constantes na norma NBR
16401 em func¢ao do tipo de ocupacao:

Vazio eficaz:

A vazao eficaz de ar exterior Vef é considerada constituida pela soma de duas partes,
avaliadas separadamente: A vazao relacionada as pessoas (admitindo pessoas adaptadas ao
recinto) e a vazdo relacionada a area ocupada.

E calculada pela equagio:
Vef = Pz*Fp + Az*Fa
Onde:
Vef € a vazdo eficaz de ar exterior, expressa em litros por segundo (L/s);
Fp é a vazdo por pessoa, expressa em litros por segundo (L/s*pessoa);
Fa é a vazao por area util ocupada (L/s*m?);
Pz é o nimero maximo de pessoas na zona de ventilacao;
Az é a area util ocupada pelas pessoas, expressa em metros quadrados (m?).

Os valores a adotar para Fp e Fa estao estipulados na Tabela 1 da NBR 16401.
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3.9 RESULTADO DA CARGA TERMICA

Foi utilizado, para calculo de carga térmica da instalagdo, o programa E20-1I da CARRIER,
utilizando os parametros apresentados nos itens anteriores. O relatério de resultados do
dimensionamento encontra-se em anexo neste documento.

3.10 EXAUSTAO

As exaustdes para os sanitarios sdo definidas na tabela 1 da NBR 16401. Valores utilizados:

e Sanitarios Publicos: 35 L/s a cada bacia sanitaria;
e Copa: 1,5 L/s por metro quadrado de area;
e Vestiarios coletivos: 2,5 L/s por metro quadrado de area.

4 DESCRICAO DO SISTEMA DE AR-CONDICIONADO

A instalacdo do sistema de ar-condicionado visa absorver a dissipacdo térmica dos
equipamentos eletroeletronicos, da iluminacao, insolacdo e das pessoas. Atendendo as
exigéncias de conforto térmico dos ocupantes e necessidades especiais dos equipamentos
(quando for o caso), bem como garantir a qualidade do ar no interior dos ambientes.

4.1 DESCRICAO DO SISTEMA

O sistema adotado para atendimento da area da instalacdo sera do tipo CAV de expansao
direta existente no estabelecimento. A distribuicdo do ar no estabelecimento é composta por
um sistema central com 2 sistemas, sendo o primeiro um equipamento tipo Splitdo de 20 TR de
capacidade e o segundo 2 equipamentos do tipo Splitdo de 25 TR, trabalhando em paralelo
redundante. A distribuicdo segue pelo estabelecimento pelo entreforro, onde o duto de
insuflamento se deriva para atender os diversos ambientes e o retorno é realizado por um septo
estanque, onde as grelhas de retorno sao instaladas diretamente neste septo e direcionadas as
maquinas locadas na cobertura por meio de um duto de retorno central.

Para climatizacdo do ambiente, seguimos a premissa de aproveitamento dos
equipamentos de climatizagdo existente no estabelecimento. Caso as instalagdes existentes nao
atendam a carga térmica calculada, sera proposto a complementagdo do sistema com sistemas
de expansao direta do tipo split para atender o conforto das pessoas.

O estabelecimento devera garantir o funcionamento dos equipamentos a serem
aproveitados especificados em projeto para garantir o perfeito funcionamento do sistema.

No momento da execucao, caso seja verificado que o equipamento aproveitado nado esteja
nas suas plenas condi¢des de funcionamento, ele deve ser trocado para garantir o perfeito
funcionamento do sistema.

A tubulacdo de drenagem de agua condensada devera ser composta por tubo de PVC,
isolado termicamente, com a funcao de descarregar a agua resultante da retirada de umidade
do ar realizada durante o processo de resfriamento. Esta d4gua pode ser descartada para o
esgoto, aguas pluviais ou reaproveitada em sistemas de reuso, conforme definicoes do projeto
hidraulico da edificagcdo. Seguir projeto de hidraulica para instalacdo da rede de dreno.
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A alimentacdo elétrica do sistema devera atender os requisitos contidos nas
caracteristicas técnicas dos equipamentos listados em projeto. E recomendado a instalagio de
um quadro elétrico indicado especialmente para ar-condicionado. Para demais defini¢des,
observar o projeto elétrico.

O controle do sistema de ar-condicionado devera ser realizado a partir de controles
remotos de comando individual no caso dos splits, de acordo com as defini¢des do projeto
original.

Para o sistema central, o controle de temperatura é definido nos equipamentos locados
na cobertura e deverao manter o padrdo do estabelecimento.

Ainstalagdo de todos os equipamentos devera obrigatoriamente seguir as recomendagoes
dos fabricantes para seu perfeito funcionamento, devendo ser seguidas a risca as
recomendacoes estipuladas nos manuais de instalacao, operagdao e manutencao.

5 ESPECIFICACOES TECNICAS DOS MATERIAIS

As especificagdes e os desenhos destinam-se a descricdo e a execu¢do de uma obra
completamente acabada, com todos os sistemas operando segundo as mesmas.

Eles devem ser considerados complementares entre si, e o que constar de um dos
documentos é tdo obrigatério como se constasse em ambos.

No caso de erros ou discrepancias, as especificacdes deverao prevalecer sobre os desenhos,
devendo o fato, de qualquer forma, ser comunicado ao Proprietario do projeto.

O projeto descrito no presente documento niao podera ser modificado e/ou acrescido, a
qualquer tempo, sem autorizacdo expressa do autor do projeto. O fato de uma fabrica ter sido
adquirida por um fabricante especificado nao habilita o produto a ser utilizado.

Para garantir o bom funcionamento do sistema, deverdo ser executadas atividades de
limpeza e manutencao de todos os componentes, de acordo com os intervalos especificados
pelos fabricantes, caso existam.

5.1 UNIDADES CONDENSADORAS EXTERNAS DE EXPANSAO DIRETA

As condensadoras serdao compostas por pelo menos um compressor da tecnologia
inverter, trocador de calor, ventilador, quadro elétrico e de comando, acumulador de sucao,
separador de 6leo, tanque de liquido, sensores e valvulas de controle.

A condensadora devera conter protecdo elétrica individual, permitindo a manuteng¢ao sem a
parada total dos demais sistemas.

Devera possuir sistema de controle e prote¢do e automagdo com no minimo:

e Sensores de temperatura de descarga, suc¢ao, temperatura ambiente;

e Pressostato de alta pressao e pressostato de baixa pressao;

e Sensores de corrente na alimentacdo do compressor e na alimentac¢do do inversor;
e Deteccdo de variacdo de tensao, falta de fase ou inversao de fase.
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Devera possuir gabinete com tratamento anticorrosivo e pintura de acabamento a base de
epoxi, com painéis frontais e laterais removiveis para manuten¢do. A condensadora devera
estar preparada para protec¢do contra intempéries.

A serpentina devera possuir pelicula anticorrosiva, para protecdo contra agdo de atmosfera
corrosiva e construida em tubos de cobre com aletas em chapa de aluminio corrugado, montada
sobre cabeceiras em chapa de ago galvanizado.

O ventilador devera ser do tipo axial de no minimo 4 (quatro) pas em plastico moldado, de
alto desempenho e baixo nivel de ruido, com controle de velocidade com variacdo de 0% a
100% através de inversor de frequéncia.

A fim de atender a Portaria Inmetro n° 234 de 29 de junho de 2020, todos os equipamentos
deverdo ser Classe A. Para garantir esse valor, as condensadoras devem possuir o Indice de
Desempenho de Resfriamento Sazonal - IDRS de no minimo 5,5. A obrigatoriedade do
atendimento a essa regra estd vigente desde 1° de janeiro de 2023.

A fixacdo da condensadora devera ser feita com suporte do tipo mao francesa em ago, com
abas iguais de dimensao compativel com a largura da condensadora. A mao francesa devera ser
fixda com conjunto de chumbador e parafuso de ago zincado e arruela.

A alimentagdo elétrica vinda do quadro de distribuicdo alimentara a condensadora com
alimentadores conforme projeto especifico e fixado na condensadora por terminais de
compressao. Para a alimentacao elétrica e de comando da evaporadora devera ser feita por cabo
elétrico flexivel do tipo PP de 6 vias de secdo minima de 2,50 mm? sendo 3 vias para
alimentacao elétrica e 3 vias para comando.

Modelo de referéncia: DAIKIN ou equivalente técnico.
5.2 UNIDADES EVAPORADORAS (INTERNAS) DO SISTEMA DE EXPANSAO DIRETA

As unidades evaporadoras devem possuir no minimo trés velocidades de operagdo e controle
remoto individual para cada equipamento.

Devera possuir os seguintes componentes minimos:

¢ O controle de capacidade devera ser por valvula de expansao, seja eletronica ou estatica,
instalada no interior da evaporadora;

e Sensor de temperatura de retorno do ar, entrada de refrigerante, saida de refrigerante e
anti-congelamento;

e Ventilador de baixo nivel de ruido, do tipo centrifugo, acionado por motor elétrico
monofasico 220V/60Hz;

e Placa de controle microprocessado. Quando utilizado em sistema VRF, com
enderecamento para comunicagdo com a unidade condensadora e dispositivo de
controle centralizado;

e Controle de temperatura por termostato digital ambiente;

e A serpentina devera ser fabricada em tubos de cobre sem costura, com aletas de
aluminio, sendo o nimero de filas especificado pelo fabricante;

As unidades evaporadoras deverdo cumprir a as instru¢des de execugdo do fabricante.

MD-CEU-6300-RMC-PE-001-MODULOEDIF-R00 8



Para a alimentacao elétrica e de comando da evaporadora devera ser feita por cabo elétrico
flexivel do tipo PP de 6 vias de se¢io minima de 2,50 mm?, sendo 3 vias para alimentacio
elétrica e 3 vias para comando. A alimentac¢do vira da condensadora.

Modelo de referéncia: DAIKIN ou equivalente técnico.
5.3 TUBULACAO FRIGORIGENA EM COBRE

As tubulacdes e conexdes deverdo ser constituidas de tubos de cobre sem costura,
conforme a ABNT NBR 13206.

As espessuras minimas dos tubos deverdo obedecer a

Tabela 1 abaixo:

Tabela 1: Especificacdes tubulagdo de cobre comercial para refrigeragdo.

DIAMETRO NOMINAL DIAMETRO ESPESSURA (mm) | TIPO DE COBRE
(mm) NOMINAL (POL)
6,35 1/4 0,79
7,94 5/16 0,79
9,52 3/8 0,79 b
12,7 1/2 0,79 a‘;“)‘t‘)‘:;z ou
15,87 5/8 0,79
19,05 3/4 0,79
22,22 7/8 0,79
25,4 1 1,59
28,57 11/8 1,59
31,75 11/4 1,59
34,92 13/8 1,59 Duro
38,1 11/2 1,59
41,27 15/8 1,59

Devera haver o maximo rigor na limpeza, desidratacdo, vacuo e testes de pressao do
circuito antes da colocacdo do gas refrigerante, obedecendo os parametros minimos exigidos
pelo fabricante em seu manual de instalagao.

Todas as tubulagdes deverdo ser devidamente apoiadas ou suspensas em suportes e
bracadeiras apropriadas com pontos de sustentacao e apoio espagados a cada 1,5 m.

Todas as conexdes entre os tubos e acessérios deverao ser executadas em liga de solda
com fosforo e prata, com no minimo 15% de prata na composicao. Apos a execuc¢do da solda, a
rede deverd ser testada com nitrogénio a pressao de no minimo 600 psi, por 24 horas.
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Para preenchimento de gas refrigerante, toda a tubula¢do devera ser evacuada até o
nivel de pressdo negativa de 3 micra e mantido esse nivel por no minimo 30 minutos.

O isolamento térmico deverd ser constituido de espuma elastomérica flexivel de
estrutura celular estanque, com caracteristica de ndo ser propagadora de chama nem
apresentar gotejamento.

0 isolamento devera ser de fabricagdo Armstrong, modelo A/F Armaflex, condutividade
térmica 0,035 (m? K) permeabilidade ao vapor d’4gua menor ou igual a 7000, espessura minima
conforme indicado em projeto. Modelo de referéncia Armacell ou equivalente técnico.

Em instalagcdo aparente, além do isolamento térmico de espuma elastomérica, sera
prevista a prote¢do mecanica, utilizando-se fita aluminizada.

Modelo de referéncia: Eluma Cobre Refrigeracdo ou equivalente técnico. Isolamento
Armaflex ou equivalente técnico.

5.4 CAIXA DE VENTILACAO E EXAUSTAO

Os gabinetes de ventilacdo e exaustdo deverdo possuir paredes internas lisas e de facil
limpeza e desinfec¢dao. Revestimentos fibrosos expostos ao fluxo de ar e ndo protegidos por
pelicula apta a limpeza nao serao aceitos.

O gabinete devera permitir acesso para limpeza do mesmo e seu ventilador.

Os gabinetes deverdo possuir nivel de pressao sonora compativel com os ambientes
instalados, garantindo o conforto acustico.

Nos gabinetes de ventilagdo, os mesmos deverdo ser equipados com porta filtros e
elementos filtrantes para as classes de filtragem conforme indicado em projeto e na NBR 16401.
O gabinete devera permitir o acesso facil para a troca do filtro.

A alimentagdo elétrica vinda do quadro de distribui¢do alimentara a caixa de ventilacao
com alimentadores conforme projeto especifico e fixado na condensadora por terminais de
compressao.

Os exaustores compactos deverdo ser alimentados conforme projeto especifico, com
acionamento interligado a ilumina¢do dos ambientes, garantindo o funcionamento durante a
utilizacao do ambiente.

Modelo de referéncia: Sicflux ou equivalente técnico.

5.5 FILTROS DE AR

Todos os filtros deverao ser selecionados para a velocidade de face maxima de 2,5 m/s e
de conformidade com as especificagdes abaixo listadas, lembrando ainda que a classificacdao
adotada para os filtros é aquela indicada pelas Normas ABNT.

FILTROS GROSSOS:
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CLASSE G1

CLASSE G2

CLASSE G3

CLASSE G4

50%<Eg<65% Eficiéncia gravimétrica para pd sintético padrao Ashrae
52.1 Arrestance classificados de acordo com a EN 779:2002;

Meio filtrante em malhas sobrepostas de arame galvanizado;
Quadro-montante em chapa de aco galvanizada.

65%<Eg<80% Eficiéncia gravimétrica para pd sintético padrdo Ashrae
52.1 Arrestance classificados de acordo com a EN 779:2002;

Meio filtrante em malhas sobrepostas de aluminio corrugado;
Quadro-montante em chapa de aluminio.

80%=<Eg<90% Eficiéncia gravimétrica para poé sintético padrdo Ashrae
52.1 Arrestance classificados de acordo com a EN 779:2002;

Meio filtrante em mantas de fibra de vidro;

Quadro-montante em chapa de aco galvanizada.

90%=<Eg Eficiéncia gravimétrica para p6 sintético padrdao Ashrae 52.1
Arrestance classificados de acordo com a EN 779:2002;

Meio filtrante em mantas de fibra de vidro;

Quadro-montante em chapa de ago galvanizada.

Fabricante de referéncia: LINTER.

FILTROS MEDIOS:

CLASSE M5

CLASSE M6

o 40%<Ef<60% Eficiéncia para particulas de 0,4 wm classificados de
acordo com a EN 779:2002;

e Meio filtrante em mantas de fibra de vidro;

¢ Quadro-montante em chapa de ago galvanizada.

o 60%<Ef<80% Eficiéncia para particulas de 0,4 wm classificados de
acordo com a EN 779:2002;

e Meio filtrante em mantas de fibra de vidro;

¢ (Quadro-montante em chapa de a¢o galvanizada.

Fabricante de referéncia: LINTER.

FILTROS FINOS:

CLASSE F7

CLASSE F8

CLASSE F9

o 0%<Ef<90% Eficiéncia para particulas de 0,4 wm classificados de
acordo com a EN 779:2002;

e Meio filtrante em mantas de fibra de vidro;

¢ (Quadro-montante em chapa de aco galvanizada.

o 90%<Ef<95% Eficiéncia para particulas de 0,4 wm classificados de
acordo com a EN 779:2002;

e Meio filtrante em mantas de fibra de vidro;

¢ (Quadro-montante em chapa de ac¢o galvanizada.

o 95%<Ef Eficiéncia para particulas de 0,4 wm classificados de acordo
coma EN 779:2002;

e Meio filtrante em mantas de fibra de vidro;

¢ (Quadro-montante em chapa de ago galvanizada ou materiais sintéticos
com alta resisténcia mecanica.

Fabricante de referéncia: LINTER.
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5.6 REDE DE DUTOS

A distribuicao de ar para os ambientes sera distribuida através de dutos de PVC de baixa
velocidade, ligados aos difusores conforme indicados no projeto.

Os dutos deverdo ser construidos com PVC rigido de série reforcada tipo R, fabrica¢do
conforme NBR 5688.

As conexodes entre os dutos serdo realizadas por conexdes de mesma especificacao
técnica. Para realizar as ligacGes deve ser feita com juntas soldaveis conforme catalogo técnico
do fornecedor.

Os dutos terdo fixacdo prépria a estrutura, independentemente das sustentacdes de
forros falsos e aparelhos de iluminacao etc., por meio de suportes e chumbadores tipo walsywa,
observado o espacamento maximo de 2,0 m (dois metros) entre os suportes.

As ligacdes dos dutos aos difusores, as grelhas, a ventiladoras etc., serdo feitas com
conexdes flexiveis, a fim de eliminar vibragoes.

Os dutos terdo fixacdo prépria a estrutura, independentemente das sustentacdes de
forros falsos e aparelhos de iluminacdo etc., por meio de suportes e chumbadores, observado o
espacamento maximo de 2,0 m (dois metros) entre os suportes.

As cantoneiras e barras de sustentacdo e fixacdo dos dutos serao de ago SAE 1020, com
protecdo anticorrosiva.

Todas as superficies internas e externas dos dutos, visiveis através das bocas de
insuflamento ou retorno, serdo pintadas com tinta preta fosca.

Os dutos de tomada e descarga de ar serdo guarnecidos com tela de malha fina, na
extremidade livre, que recebera, ademais, protecao contra a acdo dos ventos e chuva.

Os dutos flexiveis serdo fabricados com parede laminado de folha de aluminio e filme de
poliéster com adesivo de poliuretano, com os arames de carbono, conforme NBR 16401.

Modelo de referéncia: Tigre ou equivalente técnico. Flexiveis Sicflux ou equivalente
técnico.

DUTOS FLEXIVEIS

Onde for necessario a instalacdo, deverdo ser confeccionados em laminado de aluminio
com estrutura em arame de ac¢o tratado, altamente flexivel e compactavel. Ponto de sustentagdo
a cada 0,5 m. Fita composta de Poliéster Aluminizado. Velocidade méaxima do ar de 30m/s

5.7 DIFUSORES DE AR E GRELHAS

Todos os difusores de ar e grelhas deverao ser de aluminio anodizado, com a cor
idéntica as cores existentes no estabelecimento.

Os difusores deverdo possuir caixa plenum com equalizador de fluxo e registro
fornecido pelo fabricante das bocas de ar

As grelhas deverdo possuir aletas fixas horizontais e fixacdo invisivel.
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As grelhas de insuflamento deverdo possuir dupla deflexao.

Os dampers de regulagem deverao ser de chapa de a¢o galvanizado com laminas
opostas.

Fabricante de referéncia: Trox, Difustherm ou equivalente técnico.
5.8 REDE HIDRAULICO - DRENO

A tubulacao de dreno devera apresentar sifao, de acordo com o especificado no catalogo
do fabricante. O sifao devera ser preenchido com adgua antes da partida inicial do equipamento
de ar-condicionado.

O dreno devera ter caimento minimo de 1% em relacao a parte inferior da unidade de
condicionamento de ar. Caso contrario, prever a instalacio de uma bomba de dreno com
desnivel minimo de 5 metros, vazdo de dgua de 13 L/h, interligado a placa de comando para
funcionamento junto com o equipamento.

Para indicacdo dos encaminhamentos dos drenos, verificar o projeto hidraulico.

As tubulacdes de dreno, suas conexdes e acessorios deverdo ser de tubo rigido PVC
soldavel para agua fria, tipo marrom, conforme NBR 5648.

[solamento térmico devera ser do tipo esponjoso e constituido de espuma elastomérica
flexivel de estrutura celular estanque, com caracteristica de ndo ser propagadora de chama nem
apresentar gotejamento.

Modelo de referéncia: PVC Tigre. Isolamento Armaflex.
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6 PLANO DE MANUTENCAO, OPERACAO E CONTROLE - PMOC

O plano de manutencdo do sistema devera possuir no minimo os seguintes itens descritos
na Tabela 2

Tabela 2: PMOC minimo proposto.

Item | Frequéncia | Acao

Climatizacio, Exaustio e Ventilagdo mecanica

Limpeza externa dos condicionadores.

Operacao dos equipamentos de acordo com os manuais dos
fabricantes.

Verificacdo de funcionamento geral dos condicionadores.

Inspecdo do nivel de aquecimento dos motores.

Inspecdo nos diversos drenos de dgua de condensacio.

Inspecdo de funcionamento dos controles e protecdo dos
circuitos.
Mensal Verificacdo das tampas e parafusos dos condicionadores,
quadros elétricos, painel central do comando e quadro geral de
distribuicio.

Verificagdo de funcionamento dos termostatos, pressostatos e
sensores eletrdnicos.

Observar e corrigir ruidos e vibragdes.

Reaperto dos parafusos de mancais e suportes.

Inspecdo do conjunto da maquina, desmontagem, troca de
pecas e componentes, montagem e instalacao.

Testes de vazamento nas conexdes e tubulagdes de gas
refrigerante.

Verificacio dos quadros elétricos referente ao
superaquecimento deles.

Verificacdo da oxidacdo das partes metdlicas, recuperacao,
limpeza e pintura dos mesmos.

Ar-condicionado tipo
Split

Semestral

Medicdo do nivel de vibracdo: a cada 500 horas de
funcionamento.

Intervalo de lubrificacdo de acordo com o preconizado na
Mensal placa do ventilador.
Ventiladores axiais Limpeza: mensalmente para ambientes normais e para

(exaustdo e ambientes agressivos, semanalmente.

ventilaciao) Inspecdo de corrosdo.

Verificacdo dos rolamentos, eixos e conexdes

Verificacdo das tensdes e correntes conforme indicado na
placa.

Limpeza, reaperto das conexdes, inspecdo e testes elétricos.

Semestral

Limpeza geral.
Verificacdo dos suportes e reaperto.

Dutos e grelhas Semestral
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7 ANEXOS

7.1 ANEXO I - CARGA TERMICA CALCULADA DO MODULO OBRIGATORIO

7.2 ANEXOII - INPUT DOS AMBIENTES

Autor do projeto:

RAFAEL DE MELO CARVALHO

Consultor UNESCO CLT00757/2024

Projeto 914BRZ4026

CREA 24.478/D-DF

Engenheiro Mecanico e de Seguranca do Trabalho
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Dedicated Outdoor Air System (DOAS) Sizing Summary for BIBLIOTECA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name .........cccccevvvieeennnnn. BIBLIOTECA Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 55.6 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data .......cooociiiiiiiis Calculated Space L/s Sizing Individual peak space loads
Ventilation Fan Sizing Data
Actual Max L/S .....eeeviiiiiiiiiiiiieeeiec e L/s Fan motor BHP BHP
Standard L/s ........ L/s Fan motor kW ... kW
Actual max L/(s'm?) L/(s'm?) Fan statiC ..o Pa
Outdoor Ventilation Air Data
Design airflow L/s L/s L/SIPEISON ...ttt 7.22 L/s/person
L/(STM?) e L/(s'm?)
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Zone Sizing Summary for BIBLIOTECA
Project Name: MODULO OBRIGATORIO EDIFICADO

07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name .........cccccevvvieeennnnn. BIBLIOTECA Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 55.6 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data .......cooociiiiiiiis Calculated Space L/s Sizing Individual peak space loads
Terminal Unit Sizing Data - Cooling
Total Sens Coil Coil Water Time
Coil Coil Entering Leaving Flow of
Load Load DB/WB DB /WB @56K Peak Coil Zone
Zone Name (kW) (kW) (°C) (°C) (L/s) Load L/(s-m?)
Zone 1 18.1 15.0| 26.0/18.4| 13.6/12.9 - Dec 1600 18.08
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil Ent/Lvg Flow Design Fan Fan Design
Load DB @111 K Airflow Motor Motor Airflow
Zone Name (kW) (°C) (L/s) (L/s) (BHP) (kW) (L/s)
Zone 1 3.0/ 20.3/227 - 1005 0.000 0.000 108
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) (m?)
Zone 1 13.2 Jan 1700 24 55.6
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. (kW) Load (L/s) (kW) (m?) L/(s'm?)
Zone 1
11 BIBLIOTECA 1 13.2 Jan 1700 1005 24 55.6 18.08

Hourly Analysis Program 5.10
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Project Name: MODULO OBRIGATORIO EDIFICADO
Prepared by: Carvalho

Ventilation Sizing Summary for BIBLIOTECA

07/20/2024
09:30

1. Summary
Ventilation Sizing Method ............cccooviiiinenne Sum of Space OA Airflows
Design Ventilation Airflow Rate ..........ccccooiiiiiiiiiiiiiiieeeieecee e 108 L/s
2. Space Ventilation Analysis
2.1 Zone: Zone 1
Floor Maximum Required Required Required Required| Uncorrected
Area| Maximum Supply Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air
Zone Name / Space Name Mult. (m?| Occupants (L/s)| (L/s/person) (L/(s-m?)) (L/s)| (% of supply) (L/s)
Zone 1
11 BIBLIOTECA 1 55.6 15.0 1005.4 5.00 0.60 0.0 0.0 108.4
Totals (incl. Space Multipliers) 1005.4 108.4

Hourly Analysis Program 5.10
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Air System Design Load Summary for BIBLIOTECA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Dec 1600 HEATING DATA AT DES HTG
COOLINGOADB/WB 38.0°C/26.0°C HEATING OADB/WB 15.0°C/9.7°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 26 m? 3897 - 26 m? - -
Wall Transmission 62 m? 2473 - 62 m? 939 -
Roof Transmission 31 m? 1165 - 31 m? 299 -
Window Transmission 26 m? 2210 - 26 m? 1088 -
Skylight Transmission 0 m? 0 - 0 m? 0 -
Door Loads 0 m? 0 - 0m? 0 -
Floor Transmission 31 m? 0 - 31 m? 50 -
Partitions 0 m? 0 - 0 m? 0 -
Ceiling 0 m? 0 - 0 m? 0 -
Overhead Lighting 834 W 735 - 0 0 -
Task Lighting ow 0 - 0 0
Electric Equipment 598 W 566 - 0 0 -
People 15 877 902 0 0 0
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 0 0
Safety Factor 10% / 5% 1192 45 0% 0 0
>> Total Zone Loads - 13115 947 - 2376 0
Zone Conditioning - 13197 947 - 2227 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 108 L/s 0 - 108 L/s 0 -
Ventilation Load 108 L/s 1765 2231 108 L/s 772 0
Ventilation Fan Load 108 L/s 0 - 108 L/s 0 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 14962 3178 - 2999 0
Terminal Unit Cooling - 14962 3179 - 0 0
Terminal Unit Heating - 0 - - 2999 -
>> Total Conditioning - 14962 3179 - 2999 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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System Psychrometrics for BIBLIOTECA
Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(

| December DESIGN COOLING DAY, 1600 |

TABLE 1: SYSTEM DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 38.0 0.01631 108 400 1765 2231
Vent - Return Mixing Outlet 38.0 0.01631 108 0 - -
Ventilation Fan Outlet 38.0 0.01631 108 400 0 -
Cold Supply Duct Outlet 38.0 0.01631 108 400 0 -
Zone Air - 24.5 0.00932 108 1184 13197 947
Return Plenum Outlet 24.5 0.00932 108 1184 0 -

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m

TABLE 2: ZONE DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Cooling)

Ventilation Air - - - 108 - - -

Cooling Coil Inlet - 26.0 0.01008 1005 0 - -

Cooling Coil Outlet - 13.6 0.00901 1005 0 14962 3179

Heating Coil Inlet - 13.6 0.00901 1005 0 - -

Heating Coil Outlet - 13.6 0.00901 1005 0 0 -

Zone Air - 24.5 0.00932 1005 1184 13197 -
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System Psychrometrics for BIBLIOTECA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
| WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 15.0 0.00528 108 400 -772 0
Vent - Return Mixing Outlet 15.0 0.00528 108 0 - -
Ventilation Fan Outlet 15.0 0.00528 108 400 0 -
Cold Supply Duct Outlet 15.0 0.00528 108 400 0 -
Zone Air - 20.9 0.00528 108 400 -2227 0
Return Plenum Outlet 20.9 0.00528 108 400 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kag/kg) (L/s) (ppm) (W) (W)
Zone 1 (Heating)
Ventilation Air - - - 108 - - -
Cooling Coil Inlet - 20.3 0.00528 1005 0 - -
Cooling Coil Outlet - 20.3 0.00528 1005 0 0 0
Heating Coil Inlet - 20.3 0.00528 1005 0 - -
Heating Coil Outlet - 22.7 0.00528 1005 0 2999 -
Zone Air - 20.9 0.00528 1005 400 -2227 -
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Dedicated Outdoor Air System (DOAS) Sizing Summary for ESTUDIO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information ’
Air System Name .........cccccevviiiiniicennn. ESTUDIO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class . FIOOr Area .....ccoooiiiiiiiiiiiiiii e 6.3 m?

Air System Type

Sizing Calculation Information

Calculation Months ..., Jan to Dec
Sizing Data Calculated

Location .......ccccvvvvvieviiiiiiiiiiiiinans Rio de Janeiro, Brazil

Sum of space airflow rates
Individual peak space loads

Zone L/s Sizing
Space L/s Sizing

NOTE: No other data is applicable for a Terminal Units air system without a Dedicated Outdoor Air System (DOAS).
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Zone Sizing Summary for ESTUDIO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information '
Air System Name .........cccoeeviiiiiniinene ESTUDIO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area ......ocviiiiiiiiiici e 6.3 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data ......cooviiiiiiieiee Calculated Space L/s Sizing Individual peak space loads
Terminal Unit Sizing Data - Cooling
Total Sens Coil Coil Water Time
Coil Coil Entering Leaving Flow of
Load Load DB/WB DB/WB @56K Peak Coil Zone
Zone Name (kW) (kW) (°C) (°C) (L/s) Load L/(s-m?)
Zone 1 2.0 16| 259/18.7| 14.0/13.3 - Dec 1900 17.36
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil Ent/Lvg Flow Design Fan Fan Design
Load DB @111 K Airflow Motor Motor Airflow
Zone Name (kW) (°C) (L/s) (L/s) (BHP) (kW) (L/s)
Zone 1 04| 20.3/23.2 - 109 0.000 0.000 14
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) (m?)
Zone 1 1.4 Dec 1900 0.3 6.3
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. (kW) Load (L/s) (kW) (m?) L/(s'm?)
Zone 1
04 ESTUDIO 1 1.4 Dec 1900 109 0.3 6.3 17.36
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Project Name: MODULO OBRIGATORIO EDIFICADO
Prepared by: Carvalho

Ventilation Sizing Summary for ESTUDIO

07/20/2024
09:30

1. Summary

Ventilation Sizing Method ............cccooviiiinenne Sum of Space OA Airflows

2. Space Ventilation Analysis

2.1 Zone: Zone 1
Floor Maximum Required Required Required Required| Uncorrected
Area| Maximum Supply Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air
Zone Name / Space Name Mult. (m?)| Occupants (L/s)| (L/s/person) (L/(s-m?)) (L/s)| (% of supply) (L/s)
Zone 1
04 ESTUDIO 1 6.3 2.0 109.4 5.00 0.60 0.0 0.0 13.8
Totals (incl. Space Multipliers) 109.4 13.8
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Air System Design Load Summary for ESTUDIO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Dec 1900 HEATING DATA AT DES HTG
COOLINGOADB/WB 34.7°C/25.2°C HEATING OADB/WB 15.0°C/9.7°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 14 m? 770 - 14 m? 209 -
Roof Transmission 6 m? 265 - 6 m? 60 -
Window Transmission 0 m? 0 - 0m? 0 -
Skylight Transmission 0 m? 0 - 0m? 0 -
Door Loads 0 m? 0 - 0m? 0 -
Floor Transmission 6 m? 0 - 6 m? 12 -
Partitions 0 m? 0 - 0 m? 0 -
Ceiling 0 m? 0 - 0 m? 0 -
Overhead Lighting 95 W 85 - 0 0 -
Task Lighting ow 0 - 0 0
Electric Equipment 68 W 65 - 0 0 -
People 2 122 120 0 0 0
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 0 0
Safety Factor 10% / 5% 131 6 0% 0 0
>> Total Zone Loads - 1439 126 - 281 0
Zone Conditioning - 1414 126 - 285 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 0L/s 0 - 0L/s 0 -
Ventilation Load 14 L/s 166 271 14 L/s 100 0
Ventilation Fan Load 0L/s 0 - 0L/s 0 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 1581 397 - 385 0
Terminal Unit Cooling - 1581 400 - 0 0
Terminal Unit Heating - 0 - - 385 -
>> Total Conditioning - 1581 400 - 385 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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System Psychrometrics for ESTUDIO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3Q
| December DESIGN COOLING DAY, 1900 |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 34.7 0.01631 14 400 166 271
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 24.7 0.00964 109 104 1414 126
Return Plenum Outlet -17.8 0.00964 109 104 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Cooling)
Ventilation Air - - - 14 - - -
Cooling Coil Inlet - 25.9 0.01049 109 0 - -
Cooling Coil Outlet - 14.0 0.00925 109 0 1581 400
Heating Coil Inlet - 14.0 0.00925 109 0 - -
Heating Coil Outlet - 14.0 0.00925 109 0 0 -
Zone Air - 24.7 0.00964 109 0 1414 -
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System Psychrometrics for ESTUDIO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
| WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 15.0 0.00528 14 400 -100 0
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 21.0 0.00528 109 0 -285 0
Return Plenum Outlet -17.8 0.00528 109 0 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone 1 (Heating)
Ventilation Air - - - 14 - - -
Cooling Coil Inlet - 20.3 0.00528 109 0 - -
Cooling Coil Outlet - 20.3 0.00528 109 0 0 0
Heating Coil Inlet - 20.3 0.00528 109 0 - -
Heating Coil Outlet - 23.2 0.00528 109 0 385 -
Zone Air - 21.0 0.00528 109 0 -285 -
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Dedicated Outdoor Air System (DOAS) Sizing Summary for INCUBADORA CULTURA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ........... INCUBADORA CULTURA Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 24.8 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil

Sizing Calculation Information

Calculation Months ..., Jan to Dec
Sizing Data Calculated

Zone L/s Sizing
Space L/s Sizing

Sum of space airflow rates
Individual peak space loads

NOTE: No other data is applicable for a Terminal Units air system without a Dedicated Outdoor Air System (DOAS).
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Zone Sizing Summary for INCUBADORA CULTURA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ........... INCUBADORA CULTURA Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 24.8 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data .......cooociiiiiiiis Calculated Space L/s Sizing Individual peak space loads
Terminal Unit Sizing Data - Cooling
Total Sens Coil Coil Water Time
Coil Coil Entering Leaving Flow of
Load Load DB/WB DB/WB @56K Peak Coil Zone
Zone Name (kW) (kW) (°C) (°C) (L/s) Load L/(s-m?)
Zone 1 9.0 75| 258/18.2| 13.6/12.9 - Dec 1600 20.75
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil Ent/Lvg Flow Design Fan Fan Design
Load DB @111 K Airflow Motor Motor Airflow
Zone Name (kW) (°C) (L/s) (L/s) (BHP) (kW) (L/s)
Zone 1 1.7| 20.5/23.3 - 514 0.000 0.000 50
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) (m?)
Zone 1 6.8 Dec 1700 1.4 24.8
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. (kW) Load (L/s) (kW) (m?) L/(s'm?)
Zone 1
13 INCUBADORA CULTURAL 1 6.8 Dec 1700 514 1.4 24.8 20.75
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Prepared by: Carvalho

Project Name: MODULO OBRIGATORIO EDIFICADO

Ventilation Sizing Summary for INCUBADORA CULTURA

07/20/2024
09:30

1. Summary

Ventilation Sizing Method ............cccooviiiinenne

2. Space Ventilation Analysis

2.1 Zone: Zone 1

Sum of Space OA Airflows

Floor Maximum Required Required Required Required| Uncorrected

Area| Maximum Supply Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air

Zone Name / Space Name Mult. (m?)| Occupants (L/s)| (L/s/person) (L/(s-m?)) (L/s)| (% of supply) (L/s)
Zone 1

13 INCUBADORA CULTURAL 1 24.8 7.0 514.5 5.00 0.60 0.0 0.0 49.9

Totals (incl. Space Multipliers) 514.5 49.9
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Air System Design Load Summary for INCUBADORA CULTURA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Dec 1600 HEATING DATA AT DES HTG
COOLINGOADB/WB 38.0°C/26.0°C HEATING OADB/WB 15.0°C/9.7°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 18 m? 1646 - 18 m? - -
Wall Transmission 21 m? 960 - 21 m? 320 -
Roof Transmission 25 m? 926 - 25 m? 238 -
Window Transmission 18 m? 1561 - 18 m? 768 -
Skylight Transmission 0 m? 0 - 0m? 0 -
Door Loads 0 m? 0 - 0m? 0 -
Floor Transmission 25 m? 0 - 25 m? 41 -
Partitions 0 m? 0 - 0 m? 0 -
Ceiling 0 m? 0 - 0 m? 0 -
Overhead Lighting 372 W 328 - 0 0 -
Task Lighting ow 0 - 0 0
Electric Equipment 267 W 253 - 0 0 -
People 7 409 421 0 0 0
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 0 0
Safety Factor 10% / 5% 608 21 0% 0 0
>> Total Zone Loads - 6690 442 - 1366 0
Zone Conditioning - 6731 442 - 1384 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 0L/s 0 - 0L/s 0 -
Ventilation Load 50 L/s 817 1035 50 L/s 364 0
Ventilation Fan Load 0L/s 0 - 0L/s 0 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 7548 1476 - 1748 0
Terminal Unit Cooling - 7548 1483 - 0 0
Terminal Unit Heating - 0 - - 1748 -
>> Total Conditioning - 7548 1483 - 1748 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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System Psychrometrics for INCUBADORA CULTURA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3Q
| December DESIGN COOLING DAY, 1600 |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 38.0 0.01631 50 400 817 1035
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 24.4 0.00927 514 77 6731 442
Return Plenum Outlet -17.8 0.00927 514 77 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Cooling)
Ventilation Air - - - 50 - - -
Cooling Coil Inlet - 25.8 0.00996 514 0 - -
Cooling Coil Outlet - 13.6 0.00898 514 0 7548 1483
Heating Coil Inlet - 13.6 0.00898 514 0 - -
Heating Coil Outlet - 13.6 0.00898 514 0 0 -
Zone Air - 24.4 0.00927 514 0 6731 -
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System Psychrometrics for INCUBADORA CULTURA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
| WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 15.0 0.00528 50 400 -364 0
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 21.0 0.00528 514 0 -1384 0
Return Plenum Outlet -17.8 0.00528 514 0 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone 1 (Heating)
Ventilation Air - - - 50 - -
Cooling Coil Inlet - 20.5 0.00528 514 0 -
Cooling Coil Outlet - 20.5 0.00528 514 0 0
Heating Coil Inlet - 20.5 0.00528 514 0 -
Heating Coil Outlet - 23.3 0.00528 514 0 1748
Zone Air - 21.0 0.00528 514 0 -1384
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Dedicated Outdoor Air System (DOAS) Sizing Summary for SALA MULTIUSO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ...........cccceeeen. SALA MULTIUSO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class FIOOr Area .....coooiviiiiiiiiiiiic i 31.2 m?

Air System Type

Sizing Calculation Information

Calculation Months ..., Jan to Dec
Sizing Data Calculated

Location .......ccccvvvvvieviiiiiiiiiiiiinans Rio de Janeiro, Brazil

Zone L/s Sizing
Space L/s Sizing

Sum of space airflow rates
Individual peak space loads

NOTE: No other data is applicable for a Terminal Units air system without a Dedicated Outdoor Air System (DOAS).
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Zone Sizing Summary for SALA MULTIUSO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ...........cccceeeen. SALA MULTIUSO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 312 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data .......cooociiiiiiiis Calculated Space L/s Sizing Individual peak space loads
Terminal Unit Sizing Data - Cooling
Total Sens Coil Coil Water Time
Coil Coil Entering Leaving Flow of
Load Load DB/WB DB/WB @56K Peak Coil Zone
Zone Name (kW) (kW) (°C) (°C) (L/s) Load L/(s-m?)
Zone 1 10.3 8.7| 257/18.1| 13.6/12.9 - Dec 1600 19.09
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil Ent/Lvg Flow Design Fan Fan Design
Load DB @111 K Airflow Motor Motor Airflow
Zone Name (kW) (°C) (L/s) (L/s) (BHP) (kW) (L/s)
Zone 1 2.0/ 20.6/234 - 596 0.000 0.000 54
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) (m?)
Zone 1 7.8 Dec 1600 1.6 31.2
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. (kW) Load (L/s) (kW) (m?) L/(s'm?)
Zone 1
14 SALA MULTIUSO 1 7.8 Dec 1600 596 1.6 31.2 19.09
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Project Name: MODULO OBRIGATORIO EDIFICADO
Prepared by: Carvalho

Ventilation Sizing Summary for SALA MULTIUSO

07/20/2024
09:30

1. Summary

Ventilation Sizing Method ............cccooviiiinenne Sum of Space OA Airflows

2. Space Ventilation Analysis

2.1 Zone: Zone 1

Floor Maximum Required Required Required Required| Uncorrected

Area| Maximum Supply Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air

Zone Name / Space Name Mult. (m?)| Occupants (L/s)| (L/s/person) (L/(s-m?)) (L/s)| (% of supply) (L/s)
Zone 1

14 SALA MULTIUSO 1 31.2 7.0 595.6 5.00 0.60 0.0 0.0 53.7

Totals (incl. Space Multipliers) 595.6 53.7
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Air System Design Load Summary for SALA MULTIUSO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Dec 1600 HEATING DATA AT DES HTG
COOLINGOADB/WB 38.0°C/26.0°C HEATING OADB/WB 15.0°C/9.7°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 20 m? 1940 - 20 m? - -
Wall Transmission 26 m? 1156 - 26 m? 401 -
Roof Transmission 31 m? 1165 - 31 m? 299 -
Window Transmission 20 m? 1720 - 20 m? 846 -
Skylight Transmission 0 m? 0 - 0m? 0 -
Door Loads 0 m? 0 - 0m? 0 -
Floor Transmission 31 m? 0 - 31 m? 50 -
Partitions 0 m? 0 - 0 m? 0 -
Ceiling 0 m? 0 - 0 m? 0 -
Overhead Lighting 468 W 412 - 0 0 -
Task Lighting ow 0 - 0 0
Electric Equipment 336 W 318 - 0 0 -
People 7 409 421 0 0 0
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 0 0
Safety Factor 10% / 5% 712 21 0% 0 0
>> Total Zone Loads - 7832 442 - 1597 0
Zone Conditioning - 7853 442 - 1643 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 0L/s 0 - 0L/s 0 -
Ventilation Load 54 L/s 875 1123 54 L/s 396 0
Ventilation Fan Load 0L/s 0 - 0L/s 0 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 8728 1565 - 2039 0
Terminal Unit Cooling - 8728 1568 - 0 0
Terminal Unit Heating - 0 - - 2039 -
>> Total Conditioning - 8728 1568 - 2039 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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System Psychrometrics for SALA MULTIUSO
Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(

| December DESIGN COOLING DAY, 1600 |

TABLE 1: SYSTEM DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 38.0 0.01631 54 400 875 1123
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 24.5 0.00921 596 67 7853 442
Return Plenum Outlet -17.8 0.00921 596 67 0 -

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m

TABLE 2: ZONE DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Cooling)

Ventilation Air - - - 54 - - -

Cooling Coil Inlet - 25.7 0.00986 596 0 - -

Cooling Coil Outlet - 13.6 0.00897 596 0 8728 1568

Heating Coil Inlet - 13.6 0.00897 596 0 - -

Heating Coil Outlet - 13.6 0.00897 596 0 0 -

Zone Air - 24.5 0.00921 596 0 7853 -
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System Psychrometrics for SALA MULTIUSO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
| WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 15.0 0.00528 54 400 -396 0
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 21.1 0.00528 596 0 -1643 0
Return Plenum Outlet -17.8 0.00528 596 0 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Deadband)
Ventilation Air - - - 54 - - -
Cooling Coil Inlet - 20.6 0.00528 596 0 - -
Cooling Coil Outlet - 20.6 0.00528 596 0 0 0
Heating Coil Inlet - 20.6 0.00528 596 0 - -
Heating Coil Outlet - 23.4 0.00528 596 0 2039 -
Zone Air - 211 0.00528 596 0 -1643 -
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Dedicated Outdoor Air System (DOAS) Sizing Summary for SECRETARIA/RECEPCAO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ......... SECRETARIA/RECEPCAO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 10.0 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil

Sizing Calculation Information

Calculation Months ..., Jan to Dec
Sizing Data Calculated

Zone L/s Sizing
Space L/s Sizing

Sum of space airflow rates
Individual peak space loads

NOTE: No other data is applicable for a Terminal Units air system without a Dedicated Outdoor Air System (DOAS).
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Zone Sizing Summary for SECRETARIA/RECEPCAO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ......... SECRETARIA/RECEPCAO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 10.0 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data .......cooociiiiiiiis Calculated Space L/s Sizing Individual peak space loads
Terminal Unit Sizing Data - Cooling
Total Sens Coil Coil Water Time
Coil Coil Entering Leaving Flow of
Load Load DB/WB DB/WB @56K Peak Coil Zone
Zone Name (kW) (kW) (°C) (°C) (L/s) Load L/(s-m?)
Zone 1 3.2 27| 256/18.1| 13.7/13.0 - Dec 1700 19.12
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil Ent/Lvg Flow Design Fan Fan Design
Load DB @111 K Airflow Motor Motor Airflow
Zone Name (kW) (°C) (L/s) (L/s) (BHP) (kW) (L/s)
Zone 1 0.6| 20.6/23.3 - 191 0.000 0.000 16
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) (m?)
Zone 1 25 Jan 1700 0.5 10.0
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. (kW) Load (L/s) (kW) (m?) L/(s'm?)
Zone 1
01 SECRETARIA/RECEPCAO 1 25 Jan 1700 191 0.5 10.0 19.12
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Prepared by: Carvalho

Project Name: MODULO OBRIGATORIO EDIFICADO

Ventilation Sizing Summary for SECRETARIA/RECEPCAO

07/20/2024
09:30

1. Summary

Ventilation Sizing Method ............cccooviiiinenne

2. Space Ventilation Analysis

2.1 Zone: Zone 1

Sum of Space OA Airflows

Floor Maximum Required Required Required Required| Uncorrected

Area| Maximum Supply Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air

Zone Name / Space Name Mult. (m?)| Occupants (L/s)| (L/s/person) (L/(s-m?)) (L/s)| (% of supply) (L/s)
Zone 1

01 SECRETARIA/RECEPCAO 1 10.0 2.0 191.2 5.00 0.60 0.0 0.0 16.0

Totals (incl. Space Multipliers) 191.2 16.0
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Air System Design Load Summary for SECRETARIA/RECEPCAO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Dec 1700 HEATING DATA AT DES HTG
COOLINGOADB/WB 37.3°C/25.8°C HEATING OADB/WB 15.0°C/9.7°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 1m? 421 - 1m? - -
Wall Transmission 22 m? 992 - 22 m? 328 -
Roof Transmission 10 m? 390 - 10 m? 96 -
Window Transmission 1m? 111 - 1m? 56 -
Skylight Transmission 0 m? 0 - 0m? 0 -
Door Loads 0 m? 0 - 0m? 0 -
Floor Transmission 6 m? 0 - 6 m? 14 -
Partitions 0 m? 0 - 0 m? 0 -
Ceiling 0 m? 0 - 0 m? 0 -
Overhead Lighting 150 W 133 - 0 0 -
Task Lighting ow 0 - 0 0
Electric Equipment 108 W 102 - 0 0 -
People 2 119 120 0 0 0
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 0 0
Safety Factor 10% / 5% 227 6 0% 0 0
>> Total Zone Loads - 2494 126 - 494 0
Zone Conditioning - 2494 126 - 508 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 0L/s 0 - 0L/s 0 -
Ventilation Load 16 L/s 246 332 16 L/s 118 0
Ventilation Fan Load 0L/s 0 - 0L/s 0 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 2741 459 - 625 0
Terminal Unit Cooling - 2741 461 - 0 0
Terminal Unit Heating - 0 - - 625 -
>> Total Conditioning - 2741 461 - 625 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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System Psychrometrics for SECRETARIA/RECEPCAO
Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(

| December DESIGN COOLING DAY, 1700 |

TABLE 1: SYSTEM DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 37.3 0.01631 16 400 246 332
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 24.5 0.00926 191 59 2494 126
Return Plenum Outlet -17.8 0.00926 191 59 0 -

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m

TABLE 2: ZONE DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Cooling)

Ventilation Air - - - 16 - - -

Cooling Coil Inlet - 25.6 0.00986 191 0 - -

Cooling Coil Outlet - 13.7 0.00904 191 0 2741 461

Heating Coil Inlet - 13.7 0.00904 191 0 - -

Heating Coil Outlet - 13.7 0.00904 191 0 0 -

Zone Air - 24.5 0.00926 191 0 2494 -
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System Psychrometrics for SECRETARIA/RECEPCAO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3Q
| WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 15.0 0.00528 16 400 -118
Vent - Return Mixing Outlet -17.8 0.00000 0 0 -
Ventilation Fan Outlet -17.8 0.00000 0 0 0
Zone Air - 21.1 0.00528 191 0 -508
Return Plenum Outlet -17.8 0.00528 191 0 0
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone 1 (Heating)
Ventilation Air - - - 16 - -
Cooling Coil Inlet - 20.6 0.00528 191 0 -
Cooling Coil Outlet - 20.6 0.00528 191 0 0
Heating Coil Inlet - 20.6 0.00528 191 0 -
Heating Coil Outlet - 23.3 0.00528 191 0 625
Zone Air - 211 0.00528 191 0 -508
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO 07/20/2024
Carvalho 09:27
01 SECRETARIA/RECEPCAO
1. General Details:
FIOOr Area .....oooieiiiiiiieieee e 10.0 m?
Avg. Ceiling Height ......... e 27 m
Building Weight .........ccccooiiiiiiiiiice 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage ......cccoceevviviiniiieeniineenn. User-Defined
OA Requirement 1 .......ccoovviviiieeeeiiieiee e 5.0 L/s/person
OA Requirement 2 .......cccoooiiiiiiiinniniieieee e 0.60 L/(s'm?)
Space Usage Defaults ASHRAE Standard 62.1-2016
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ......ccccovvvennnnnn. Recessed (Unvented) OCCUPANCY ..ttt 2.0 People
Wattage .....oocvvieeieii e 15.00 W/m? Activity Level .......ccccooviiiiiiieiiiiiieeee, Office Work
Ballast Multiplier ...........cccooveiniiiiiiiicciiiece, 1.00 Sensible ......ccccoviiiii 71.8 W/person
Schedule ........ccccceeeviiiinnns 90.1 Escola Luzes/Elec Latent .....oooveiiii 60.1 W/person
Schedule 90.1 Auditério Ocupacgao
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ...cooovviiiiiiiic 0.00 W/m? Sensible
Schedule .......ccoiiiiiiii e None Schedule ...
Latent ............
Schedule
2.3. Electrical Equipment:
Wattage ....eeoeiiieiiiiiiee e 10.76 W/m?
Schedule .........ccoociiiiiinene 90.1 Escola Luzes/Elec

3. Walls, Windows, Doors:

Exp. Wall Gross Area (m?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
N 6.9 0 0 0
9.2 1 0 0
S 6.9 0 0 0
3.1. Construction Types for Exposure N
Wall Type ....cccvvveeeeenne Parede RO5 Interna R01 Externa
3.2. Construction Types for Exposure W
Wall Type ....cccvvveeeeenne Parede RO5 Interna R01 Externa
1st Window Type ......oooviiiiiniiiiiiiiciiecceieee GUARITA
3.3. Construction Types for Exposure S
Wall Type ....oovvvveenne. Parede RO5 Interna R01 Externa
4. Roofs, Skylights:
Exp. Roof Gross Area (m?) Roof Slope (deg.) Skylight Qty.
H 10.0 0 0

4.1. Construction Types for Exposure H
Roof Type T01 Concreto aparente Teto Verde

5. Infiltration:

Design Cooling L/s
Design Heating ... L/s
Energy Analysis L/s
Infiltration occurs only when the fan is off.

6. Floors:
TYPE e
Floor Area ................. m?2
Total Floor U-Value W/(m?-K)
Exposed Perimeter 6 m
Edge Insulation R-Value ...........cccocoeiniiiiennnen. 0.00 (m*K)W

7. Partitions:
(No partition data).
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO 07/20/2024
Carvalho 09:27
04 ESTUDIO
1. General Details:
FIOOr Ar€a ......ooiiiiiiiiiiieeiiee e 6.3 m?
Avg. Ceiling Height ... 27 m
Building Weight ........ e 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage ........ccccoccvviiiiiiiiiiieennins User-Defined
OA Requirement 1 .. 5.0 L/s/person
OA Requirement 2 ........ccccceeeiiieiinieeesiece e 0.60 L/(s'm?)
Space Usage Defaults ASHRAE Standard 62.1-2016
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ..... Recessed (Unvented) OCCUPANCY ...oviiiiiiieiiiii e 2.0 People
Wattage ....oooeviiviiiiiieeiieeee e 15.00 W/m? Activity Level ........ccccviiiiiiiiiiiiiien, Office Work
Ballast Multiplier .........ccccoiiiiiiiiiieee 1.00 Sensible ... 71.8 W/person
Schedule .........ccoociiiiiiienne 90.1 Escola Luzes/Elec Latent ..o 60.1 W/person
Schedule ......cccccoieenen. 90.1 Auditério Ocupagao
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ....eeeeiiiiiiiiiie e 0.00 W/m? Sensible
Schedule ... None Schedule
Latent .........
Schedule
2.3. Electrical Equipment:
Wattage ....eeoeiiieiiiiiiee e 10.76 W/m?
Schedule ........ccccoviiiennen. 90.1 Escola Luzes/Elec

3. Walls, Windows, Doors:

Exp. Wall Gross Area (m?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
S 6.9 0 0 0
w 6.8 0 0 0
3.1. Construction Types for Exposure S
Wall Type ....oovvvveenene. Parede RO5 Interna R01 Externa
3.2. Construction Types for Exposure W
Wall Type ....oovvvveenene. Parede RO5 Interna R01 Externa
4. Roofs, Skylights:
Exp. Roof Gross Area (m?) Roof Slope (deg.) Skylight Qty.
H 6.3 0 0

4.1. Construction Types for Exposure H
Roof Type T01 Concreto aparente Teto Verde

5. Infiltration:

Design CooliNg .....ccovviieiiiiieiiiie e L/s
Design Heating .... L/s
Energy Analysis ........ccccooviiiiiiiiiiiieee e L/s
Infiltration occurs only when the fan is off.

6. Floors:
TYPE e
Floor Area ............... m?
Total Floor U-Value W/(m>K)
Exposed Perimeter 6 m
Edge Insulation R-Value ... 0.00 (m*K)yW

7. Partitions:
(No partition data).
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO 07/20/2024
Carvalho 09:21
11 BIBLIOTECA
1. General Details:
FIOOr Ar€a ....cevveeiiiieeee e 55.6 m?
Avg. Ceiling Height ......... e 27 m
Building Weight .........cccccoiiiiiiiiiee 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage ........ccccoccvviiiiiiiiiiieennins User-Defined
OA Requirement 1 .......... 5.0 L/s/person
OA Requirement 2 ........ccccceeeiiieiinieeesiece e 0.60 L/(s'm?)
Space Usage Defaults ASHRAE Standard 62.1-2016
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ....ccooovieiiiiiinns Recessed (Unvented) OCCUPANCY ..eiiieiiiiiiiiiiee ettt 15.0 People
Wattage 15.00 W/m? Activity Level ... .. Office Work
Ballast Multiplier .........ccccoiiiiiiiiiieee 1.00 Sensible ... 71.8 W/person
Schedule .........ccoociiiiiiienne 90.1 Escola Luzes/Elec Latent ..o 60.1 W/person
Schedule ......cccccoieenen. 90.1 Auditério Ocupagao

2.2. Task Lighting:
Wattage ....eeeeiiiiiiiiiie e 0.00 W/m?
Schedule ... None

2.3. Electrical Equipment:
Wattage ....eeoeiiieiiiiiiee e 10.76 W/m?
Schedule ........ccccceeeeviiinnns 90.1 Escola Luzes/Elec

3. Walls, Windows, Doors:

2.5. Miscellaneous Loads:
Sensible
Schedule
Latent .............
Schedule

Exp. Wall Gross Area (m?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
N 29.3 0 0 0
E 14.4 1 0 0
w 14.4 1 0 0
S 29.3 1 1 0
3.1. Construction Types for Exposure N
Wall Type ...cccovvveeeeene Parede RO5 Interna R01 Externa
3.2. Construction Types for Exposure E
Wall Type ...cccovvveeeeene Parede RO5 Interna R01 Externa
1St WINdow TYPe .coooiiiiiiieeeeeeece e JAO3
3.3. Construction Types for Exposure W
Wall Type ...cccovvveeeeene Parede RO5 Interna R01 Externa
1St WINdow TYPe ....ooviiiiiiiiiiiciicceec e PA02
1st Window Shade Type ........cccccveeiinnnnne Sombra Interna
3.4. Construction Types for Exposure S
Wall Type ...ccccvvvveeeene Parede RO5 Interna R01 Externa
1St WINdow TYPE .cooooiiiiieiieeeeeee e PAO1
1st Window Shade Type .........cccccceevernnen. Sombra Interna
2nd WiINdOW TYPE ...eviiiiieiiiiiiiee e JAO1
2nd Window Shade Type .......ccccccevvveeanns Sombra Interna
4. Roofs, Skylights:
Exp. Roof Gross Area (m?) Roof Slope (deg.) Skylight Qty.
H 31.2 0 0
4.1. Construction Types for Exposure H
Roof Type ......ccc....... T01 Concreto aparente Teto Verde
5. Infiltration:
Design CooliNg ......ccoeeiiiiiiiiiieieiiiiiiiee e 0.00 L/s
Design Heating .........ccccovvieviiiiieiiiiececccen 0.00 L/s
Energy Analysis .........ccccoiiiiiiiiiniiieecen 0.00 L/s

Infiltration occurs only when the fan is off.
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO

07/20/2024
Carvalho 09:27
6. Floors:
TYPE i Slab Floor On Grade
Floor Area ......cccccvevineennns 312 m?
Total Floor U-Value ........... 0.568 W/(m*-K)
Exposed Perimeter ........... 171 m

Edge Insulation R-Value ...

7. Partitions:
(No partition data).

0.00 (m>K)yw
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO 07/20/2024
Carvalho 09:27
13 INCUBADORA CULTURAL
1. General Details:
FIOOr Area ......ooiiiiiiiiiiiiiiiec e 24.8 m?
Avg. Ceiling Height ... 27 m
Building Weight ........ e 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage ........ccccoccvviiiiiiiiiiieennins User-Defined
OA Requirement 1 .. 5.0 L/s/person
OA Requirement 2 ........ccccceeeiiieiinieeesiece e 0.60 L/(s'm?)
Space Usage Defaults ASHRAE Standard 62.1-2016
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ..... Recessed (Unvented) OCCUPANCY ...oviiiiiiieiiiii e 7.0 People
Wattage ....oooeviiviiiiiieeiieeee e 15.00 W/m? Activity Level ........ccccviiiiiiiiiiiiiien, Office Work
Ballast Multiplier .........ccccoiiiiiiiiiieee 1.00 Sensible ... 71.8 W/person
Schedule .........ccoociiiiiiienne 90.1 Escola Luzes/Elec Latent ..o 60.1 W/person
Schedule ......cccccoieenen. 90.1 Auditério Ocupagao
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ....eeeeiiiiiiiiiie e 0.00 W/m? Sensible
Schedule ... None Schedule
Latent .........
Schedule
2.3. Electrical Equipment:
Wattage ....eeoeiiieiiiiiiee e 10.76 W/m?
Schedule ........ccccoviiiennen. 90.1 Escola Luzes/Elec

3. Walls, Windows, Doors:

Exp. Wall Gross Area (m?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
N 12.4 1 0 0
14.4 0 0 0
S 124 1 0 0
3.1. Construction Types for Exposure N
Wall Type ....oovvvveenene. Parede RO5 Interna R01 Externa
1St WINdow TYPe ..oooiiiiiiiieeeeieee e PAO3
1st Window Shade Type Sombra Interna
3.2. Construction Types for Exposure W
Wall Type ....cccvvveeeeenne Parede RO5 Interna R01 Externa
3.3. Construction Types for Exposure S
Wall Type ....cccvvveeeeenne Parede RO5 Interna R01 Externa
1St WINdow TYPe ....ooviiiiiiiiiiiciicceiec e PAO03

4. Roofs, Skylights:

Exp. Roof Gross Area (m?) Roof Slope (deg.) Skylight Qty.
H 248 0 0

4.1. Construction Types for Exposure H

Roof Type ......ccccue. T01 Concreto aparente Teto Verde
5. Infiltration:

Design Cooling ......ccccoovviiiiiiiiciiicecec e 0.00 L/s

Design Heating ........ccoccoviiiiiiiiiiiice 0.00 L/s

Energy Analysis .........ccccooviiiiiiiiiiiiieeeee e 0.00 L/s

Infiltration occurs only when the fan is off.
6. Floors:

TYPE i

Floor Area ............... .8 m?

Total Floor U-Value ........... . W/(m?-K)

Exposed Perimeter ........... 4 m

Edge Insulation R-Value (m=K)W

7. Partitions:
(No partition data).
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO 07/20/2024
Carvalho 09:27
14 SALA MULTIUSO
1. General Details:
FIOOr Area ......ooiiiiiiiiiiiiiiiec e 312 m?
Avg. Ceiling Height ... 27 m
Building Weight ........ e 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage ........ccccoccvviiiiiiiiiiieennins User-Defined
OA Requirement 1 .. 5.0 L/s/person
OA Requirement 2 ........ccccceeeiiieiinieeesiece e 0.60 L/(s'm?)
Space Usage Defaults ASHRAE Standard 62.1-2016
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ..... Recessed (Unvented) OCCUPANCY ...oviiiiiiieiiiii e 7.0 People
Wattage ....oooeviiviiiiiieeiieeee e 15.00 W/m? Activity Level ........ccccviiiiiiiiiiiiiien, Office Work
Ballast Multiplier .........ccccoiiiiiiiiiieee 1.00 Sensible ... 71.8 W/person
Schedule .........ccoociiiiiiienne 90.1 Escola Luzes/Elec Latent ..o 60.1 W/person
Schedule ......cccccoieenen. 90.1 Auditério Ocupagao
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ....eeeeiiiiiiiiiie e 0.00 W/m? Sensible
Schedule ... None Schedule
Latent .........
Schedule
2.3. Electrical Equipment:
Wattage ....eeoeiiieiiiiiiee e 10.76 W/m?
Schedule ........ccccoviiiennen. 90.1 Escola Luzes/Elec

3. Walls, Windows, Doors:

Exp. Wall Gross Area (m?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
16.0 1 0 0
E 14.4 1 0 0
S 16.0 1 0 0
3.1. Construction Types for Exposure N
Wall Type ....oovvvveenene. Parede RO5 Interna R01 Externa
1St WINdow TYPe ..oooiiiiiiiieeeeieee e PAO3
1st Window Shade Type Sombra Interna
3.2. Construction Types for Exposure E
Wall Type ....cccvvveeeeenne Parede RO5 Interna R01 Externa
1St WINdOwW TYPE ...vviiiiiiiiiiiieeicc e JAO3
3.3. Construction Types for Exposure S
Wall Type ....oovvvveenne. Parede RO5 Interna R01 Externa
1St WINdow TYPe ..coooiiiiiiiieeeeeee e PAO3

4. Roofs, Skylights:

Exp. Roof Gross Area (m?) Roof Slope (deg.) Skylight Qty.
H 31.2 0 0

4.1. Construction Types for Exposure H

Roof Type ......ccccuee. T01 Concreto aparente Teto Verde
5. Infiltration:

Design Cooling ......ccccoovviiiiiiiiciiicecec e . L/s

Design Heating .... L/s

Energy Analysis .........cccooviiiiiiiiiiiiieee . L/s

Infiltration occurs only when the fan is off.
6. Floors:

TYPE i

Floor Area 2 m?

Total Floor U-Value ........... . W/(m?-K)

Exposed Perimeter ........... m

Edge Insulation R-Value (m2-K)yW

7. Partitions:
(No partition data).
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Dedicated Outdoor Air System (DOAS) Sizing Summary for BIBLIOTECA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name .........cccccevvvieeennnnn. BIBLIOTECA Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 55.6 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data .......cooociiiiiiiis Calculated Space L/s Sizing Individual peak space loads
Ventilation Fan Sizing Data
Actual Max L/S .....eeeviiiiiiiiiiiiieeeiec e L/s Fan motor BHP BHP
Standard L/s ........ L/s Fan motor kW ... kW
Actual max L/(s'm?) L/(s'm?) Fan statiC ..o Pa
Outdoor Ventilation Air Data
Design airflow L/s L/s L/SIPEISON ...ttt 7.22 L/s/person
L/(STM?) e L/(s'm?)
Hourly Analysis Program 5.10 Page 1 of 30



Zone Sizing Summary for BIBLIOTECA
Project Name: MODULO OBRIGATORIO EDIFICADO

07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name .........cccccevvvieeennnnn. BIBLIOTECA Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 55.6 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data .......cooociiiiiiiis Calculated Space L/s Sizing Individual peak space loads
Terminal Unit Sizing Data - Cooling
Total Sens Coil Coil Water Time
Coil Coil Entering Leaving Flow of
Load Load DB/WB DB /WB @56K Peak Coil Zone
Zone Name (kW) (kW) (°C) (°C) (L/s) Load L/(s-m?)
Zone 1 18.1 15.0| 26.0/18.4| 13.6/12.9 - Dec 1600 18.08
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil Ent/Lvg Flow Design Fan Fan Design
Load DB @111 K Airflow Motor Motor Airflow
Zone Name (kW) (°C) (L/s) (L/s) (BHP) (kW) (L/s)
Zone 1 3.0/ 20.3/227 - 1005 0.000 0.000 108
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) (m?)
Zone 1 13.2 Jan 1700 24 55.6
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. (kW) Load (L/s) (kW) (m?) L/(s'm?)
Zone 1
11 BIBLIOTECA 1 13.2 Jan 1700 1005 24 55.6 18.08
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Project Name: MODULO OBRIGATORIO EDIFICADO
Prepared by: Carvalho

Ventilation Sizing Summary for BIBLIOTECA

07/20/2024
09:30

1. Summary
Ventilation Sizing Method ............cccooviiiinenne Sum of Space OA Airflows
Design Ventilation Airflow Rate ..........ccccooiiiiiiiiiiiiiiieeeieecee e 108 L/s
2. Space Ventilation Analysis
2.1 Zone: Zone 1
Floor Maximum Required Required Required Required| Uncorrected
Area| Maximum Supply Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air
Zone Name / Space Name Mult. (m?| Occupants (L/s)| (L/s/person) (L/(s-m?)) (L/s)| (% of supply) (L/s)
Zone 1
11 BIBLIOTECA 1 55.6 15.0 1005.4 5.00 0.60 0.0 0.0 108.4
Totals (incl. Space Multipliers) 1005.4 108.4
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Air System Design Load Summary for BIBLIOTECA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Dec 1600 HEATING DATA AT DES HTG
COOLINGOADB/WB 38.0°C/26.0°C HEATING OADB/WB 15.0°C/9.7°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 26 m? 3897 - 26 m? - -
Wall Transmission 62 m? 2473 - 62 m? 939 -
Roof Transmission 31 m? 1165 - 31 m? 299 -
Window Transmission 26 m? 2210 - 26 m? 1088 -
Skylight Transmission 0 m? 0 - 0 m? 0 -
Door Loads 0 m? 0 - 0m? 0 -
Floor Transmission 31 m? 0 - 31 m? 50 -
Partitions 0 m? 0 - 0 m? 0 -
Ceiling 0 m? 0 - 0 m? 0 -
Overhead Lighting 834 W 735 - 0 0 -
Task Lighting ow 0 - 0 0
Electric Equipment 598 W 566 - 0 0 -
People 15 877 902 0 0 0
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 0 0
Safety Factor 10% / 5% 1192 45 0% 0 0
>> Total Zone Loads - 13115 947 - 2376 0
Zone Conditioning - 13197 947 - 2227 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 108 L/s 0 - 108 L/s 0 -
Ventilation Load 108 L/s 1765 2231 108 L/s 772 0
Ventilation Fan Load 108 L/s 0 - 108 L/s 0 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 14962 3178 - 2999 0
Terminal Unit Cooling - 14962 3179 - 0 0
Terminal Unit Heating - 0 - - 2999 -
>> Total Conditioning - 14962 3179 - 2999 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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System Psychrometrics for BIBLIOTECA
Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(

| December DESIGN COOLING DAY, 1600 |

TABLE 1: SYSTEM DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 38.0 0.01631 108 400 1765 2231
Vent - Return Mixing Outlet 38.0 0.01631 108 0 - -
Ventilation Fan Outlet 38.0 0.01631 108 400 0 -
Cold Supply Duct Outlet 38.0 0.01631 108 400 0 -
Zone Air - 24.5 0.00932 108 1184 13197 947
Return Plenum Outlet 24.5 0.00932 108 1184 0 -

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m

TABLE 2: ZONE DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Cooling)

Ventilation Air - - - 108 - - -

Cooling Coil Inlet - 26.0 0.01008 1005 0 - -

Cooling Coil Outlet - 13.6 0.00901 1005 0 14962 3179

Heating Coil Inlet - 13.6 0.00901 1005 0 - -

Heating Coil Outlet - 13.6 0.00901 1005 0 0 -

Zone Air - 24.5 0.00932 1005 1184 13197 -
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System Psychrometrics for BIBLIOTECA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
| WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 15.0 0.00528 108 400 -772 0
Vent - Return Mixing Outlet 15.0 0.00528 108 0 - -
Ventilation Fan Outlet 15.0 0.00528 108 400 0 -
Cold Supply Duct Outlet 15.0 0.00528 108 400 0 -
Zone Air - 20.9 0.00528 108 400 -2227 0
Return Plenum Outlet 20.9 0.00528 108 400 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kag/kg) (L/s) (ppm) (W) (W)
Zone 1 (Heating)
Ventilation Air - - - 108 - - -
Cooling Coil Inlet - 20.3 0.00528 1005 0 - -
Cooling Coil Outlet - 20.3 0.00528 1005 0 0 0
Heating Coil Inlet - 20.3 0.00528 1005 0 - -
Heating Coil Outlet - 22.7 0.00528 1005 0 2999 -
Zone Air - 20.9 0.00528 1005 400 -2227 -
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Dedicated Outdoor Air System (DOAS) Sizing Summary for ESTUDIO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information ’
Air System Name .........cccccevviiiiniicennn. ESTUDIO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class . FIOOr Area .....ccoooiiiiiiiiiiiiiii e 6.3 m?

Air System Type

Sizing Calculation Information

Calculation Months ..., Jan to Dec
Sizing Data Calculated

Location .......ccccvvvvvieviiiiiiiiiiiiinans Rio de Janeiro, Brazil

Sum of space airflow rates
Individual peak space loads

Zone L/s Sizing
Space L/s Sizing

NOTE: No other data is applicable for a Terminal Units air system without a Dedicated Outdoor Air System (DOAS).
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Zone Sizing Summary for ESTUDIO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information '
Air System Name .........cccoeeviiiiiniinene ESTUDIO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area ......ocviiiiiiiiiici e 6.3 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data ......cooviiiiiiieiee Calculated Space L/s Sizing Individual peak space loads
Terminal Unit Sizing Data - Cooling
Total Sens Coil Coil Water Time
Coil Coil Entering Leaving Flow of
Load Load DB/WB DB/WB @56K Peak Coil Zone
Zone Name (kW) (kW) (°C) (°C) (L/s) Load L/(s-m?)
Zone 1 2.0 16| 259/18.7| 14.0/13.3 - Dec 1900 17.36
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil Ent/Lvg Flow Design Fan Fan Design
Load DB @111 K Airflow Motor Motor Airflow
Zone Name (kW) (°C) (L/s) (L/s) (BHP) (kW) (L/s)
Zone 1 04| 20.3/23.2 - 109 0.000 0.000 14
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) (m?)
Zone 1 1.4 Dec 1900 0.3 6.3
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. (kW) Load (L/s) (kW) (m?) L/(s'm?)
Zone 1
04 ESTUDIO 1 1.4 Dec 1900 109 0.3 6.3 17.36
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Project Name: MODULO OBRIGATORIO EDIFICADO
Prepared by: Carvalho

Ventilation Sizing Summary for ESTUDIO

07/20/2024
09:30

1. Summary

Ventilation Sizing Method ............cccooviiiinenne Sum of Space OA Airflows

2. Space Ventilation Analysis

2.1 Zone: Zone 1
Floor Maximum Required Required Required Required| Uncorrected
Area| Maximum Supply Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air
Zone Name / Space Name Mult. (m?)| Occupants (L/s)| (L/s/person) (L/(s-m?)) (L/s)| (% of supply) (L/s)
Zone 1
04 ESTUDIO 1 6.3 2.0 109.4 5.00 0.60 0.0 0.0 13.8
Totals (incl. Space Multipliers) 109.4 13.8
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Air System Design Load Summary for ESTUDIO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Dec 1900 HEATING DATA AT DES HTG
COOLINGOADB/WB 34.7°C/25.2°C HEATING OADB/WB 15.0°C/9.7°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 0 m? 0 - 0m? - -
Wall Transmission 14 m? 770 - 14 m? 209 -
Roof Transmission 6 m? 265 - 6 m? 60 -
Window Transmission 0 m? 0 - 0m? 0 -
Skylight Transmission 0 m? 0 - 0m? 0 -
Door Loads 0 m? 0 - 0m? 0 -
Floor Transmission 6 m? 0 - 6 m? 12 -
Partitions 0 m? 0 - 0 m? 0 -
Ceiling 0 m? 0 - 0 m? 0 -
Overhead Lighting 95 W 85 - 0 0 -
Task Lighting ow 0 - 0 0
Electric Equipment 68 W 65 - 0 0 -
People 2 122 120 0 0 0
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 0 0
Safety Factor 10% / 5% 131 6 0% 0 0
>> Total Zone Loads - 1439 126 - 281 0
Zone Conditioning - 1414 126 - 285 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 0L/s 0 - 0L/s 0 -
Ventilation Load 14 L/s 166 271 14 L/s 100 0
Ventilation Fan Load 0L/s 0 - 0L/s 0 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 1581 397 - 385 0
Terminal Unit Cooling - 1581 400 - 0 0
Terminal Unit Heating - 0 - - 385 -
>> Total Conditioning - 1581 400 - 385 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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System Psychrometrics for ESTUDIO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3Q
| December DESIGN COOLING DAY, 1900 |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 34.7 0.01631 14 400 166 271
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 24.7 0.00964 109 104 1414 126
Return Plenum Outlet -17.8 0.00964 109 104 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Cooling)
Ventilation Air - - - 14 - - -
Cooling Coil Inlet - 25.9 0.01049 109 0 - -
Cooling Coil Outlet - 14.0 0.00925 109 0 1581 400
Heating Coil Inlet - 14.0 0.00925 109 0 - -
Heating Coil Outlet - 14.0 0.00925 109 0 0 -
Zone Air - 24.7 0.00964 109 0 1414 -
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System Psychrometrics for ESTUDIO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
| WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 15.0 0.00528 14 400 -100 0
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 21.0 0.00528 109 0 -285 0
Return Plenum Outlet -17.8 0.00528 109 0 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone 1 (Heating)
Ventilation Air - - - 14 - - -
Cooling Coil Inlet - 20.3 0.00528 109 0 - -
Cooling Coil Outlet - 20.3 0.00528 109 0 0 0
Heating Coil Inlet - 20.3 0.00528 109 0 - -
Heating Coil Outlet - 23.2 0.00528 109 0 385 -
Zone Air - 21.0 0.00528 109 0 -285 -
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Dedicated Outdoor Air System (DOAS) Sizing Summary for INCUBADORA CULTURA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ........... INCUBADORA CULTURA Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 24.8 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil

Sizing Calculation Information

Calculation Months ..., Jan to Dec
Sizing Data Calculated

Zone L/s Sizing
Space L/s Sizing

Sum of space airflow rates
Individual peak space loads

NOTE: No other data is applicable for a Terminal Units air system without a Dedicated Outdoor Air System (DOAS).
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Zone Sizing Summary for INCUBADORA CULTURA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ........... INCUBADORA CULTURA Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 24.8 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data .......cooociiiiiiiis Calculated Space L/s Sizing Individual peak space loads
Terminal Unit Sizing Data - Cooling
Total Sens Coil Coil Water Time
Coil Coil Entering Leaving Flow of
Load Load DB/WB DB/WB @56K Peak Coil Zone
Zone Name (kW) (kW) (°C) (°C) (L/s) Load L/(s-m?)
Zone 1 9.0 75| 258/18.2| 13.6/12.9 - Dec 1600 20.75
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil Ent/Lvg Flow Design Fan Fan Design
Load DB @111 K Airflow Motor Motor Airflow
Zone Name (kW) (°C) (L/s) (L/s) (BHP) (kW) (L/s)
Zone 1 1.7| 20.5/23.3 - 514 0.000 0.000 50
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) (m?)
Zone 1 6.8 Dec 1700 1.4 24.8
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. (kW) Load (L/s) (kW) (m?) L/(s'm?)
Zone 1
13 INCUBADORA CULTURAL 1 6.8 Dec 1700 514 1.4 24.8 20.75
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Prepared by: Carvalho

Project Name: MODULO OBRIGATORIO EDIFICADO

Ventilation Sizing Summary for INCUBADORA CULTURA

07/20/2024
09:30

1. Summary

Ventilation Sizing Method ............cccooviiiinenne

2. Space Ventilation Analysis

2.1 Zone: Zone 1

Sum of Space OA Airflows

Floor Maximum Required Required Required Required| Uncorrected

Area| Maximum Supply Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air

Zone Name / Space Name Mult. (m?)| Occupants (L/s)| (L/s/person) (L/(s-m?)) (L/s)| (% of supply) (L/s)
Zone 1

13 INCUBADORA CULTURAL 1 24.8 7.0 514.5 5.00 0.60 0.0 0.0 49.9

Totals (incl. Space Multipliers) 514.5 49.9
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Air System Design Load Summary for INCUBADORA CULTURA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Dec 1600 HEATING DATA AT DES HTG
COOLINGOADB/WB 38.0°C/26.0°C HEATING OADB/WB 15.0°C/9.7°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 18 m? 1646 - 18 m? - -
Wall Transmission 21 m? 960 - 21 m? 320 -
Roof Transmission 25 m? 926 - 25 m? 238 -
Window Transmission 18 m? 1561 - 18 m? 768 -
Skylight Transmission 0 m? 0 - 0m? 0 -
Door Loads 0 m? 0 - 0m? 0 -
Floor Transmission 25 m? 0 - 25 m? 41 -
Partitions 0 m? 0 - 0 m? 0 -
Ceiling 0 m? 0 - 0 m? 0 -
Overhead Lighting 372 W 328 - 0 0 -
Task Lighting ow 0 - 0 0
Electric Equipment 267 W 253 - 0 0 -
People 7 409 421 0 0 0
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 0 0
Safety Factor 10% / 5% 608 21 0% 0 0
>> Total Zone Loads - 6690 442 - 1366 0
Zone Conditioning - 6731 442 - 1384 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 0L/s 0 - 0L/s 0 -
Ventilation Load 50 L/s 817 1035 50 L/s 364 0
Ventilation Fan Load 0L/s 0 - 0L/s 0 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 7548 1476 - 1748 0
Terminal Unit Cooling - 7548 1483 - 0 0
Terminal Unit Heating - 0 - - 1748 -
>> Total Conditioning - 7548 1483 - 1748 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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System Psychrometrics for INCUBADORA CULTURA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3Q
| December DESIGN COOLING DAY, 1600 |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 38.0 0.01631 50 400 817 1035
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 24.4 0.00927 514 77 6731 442
Return Plenum Outlet -17.8 0.00927 514 77 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Cooling)
Ventilation Air - - - 50 - - -
Cooling Coil Inlet - 25.8 0.00996 514 0 - -
Cooling Coil Outlet - 13.6 0.00898 514 0 7548 1483
Heating Coil Inlet - 13.6 0.00898 514 0 - -
Heating Coil Outlet - 13.6 0.00898 514 0 0 -
Zone Air - 24.4 0.00927 514 0 6731 -
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System Psychrometrics for INCUBADORA CULTURA

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
| WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 15.0 0.00528 50 400 -364 0
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 21.0 0.00528 514 0 -1384 0
Return Plenum Outlet -17.8 0.00528 514 0 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone 1 (Heating)
Ventilation Air - - - 50 - -
Cooling Coil Inlet - 20.5 0.00528 514 0 -
Cooling Coil Outlet - 20.5 0.00528 514 0 0
Heating Coil Inlet - 20.5 0.00528 514 0 -
Heating Coil Outlet - 23.3 0.00528 514 0 1748
Zone Air - 21.0 0.00528 514 0 -1384
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Dedicated Outdoor Air System (DOAS) Sizing Summary for SALA MULTIUSO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ...........cccceeeen. SALA MULTIUSO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class FIOOr Area .....coooiviiiiiiiiiiiic i 31.2 m?

Air System Type

Sizing Calculation Information

Calculation Months ..., Jan to Dec
Sizing Data Calculated

Location .......ccccvvvvvieviiiiiiiiiiiiinans Rio de Janeiro, Brazil

Zone L/s Sizing
Space L/s Sizing

Sum of space airflow rates
Individual peak space loads

NOTE: No other data is applicable for a Terminal Units air system without a Dedicated Outdoor Air System (DOAS).
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Zone Sizing Summary for SALA MULTIUSO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ...........cccceeeen. SALA MULTIUSO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 312 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data .......cooociiiiiiiis Calculated Space L/s Sizing Individual peak space loads
Terminal Unit Sizing Data - Cooling
Total Sens Coil Coil Water Time
Coil Coil Entering Leaving Flow of
Load Load DB/WB DB/WB @56K Peak Coil Zone
Zone Name (kW) (kW) (°C) (°C) (L/s) Load L/(s-m?)
Zone 1 10.3 8.7| 257/18.1| 13.6/12.9 - Dec 1600 19.09
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil Ent/Lvg Flow Design Fan Fan Design
Load DB @111 K Airflow Motor Motor Airflow
Zone Name (kW) (°C) (L/s) (L/s) (BHP) (kW) (L/s)
Zone 1 2.0/ 20.6/234 - 596 0.000 0.000 54
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) (m?)
Zone 1 7.8 Dec 1600 1.6 31.2
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. (kW) Load (L/s) (kW) (m?) L/(s'm?)
Zone 1
14 SALA MULTIUSO 1 7.8 Dec 1600 596 1.6 31.2 19.09
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Project Name: MODULO OBRIGATORIO EDIFICADO
Prepared by: Carvalho

Ventilation Sizing Summary for SALA MULTIUSO

07/20/2024
09:30

1. Summary

Ventilation Sizing Method ............cccooviiiinenne Sum of Space OA Airflows

2. Space Ventilation Analysis

2.1 Zone: Zone 1

Floor Maximum Required Required Required Required| Uncorrected

Area| Maximum Supply Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air

Zone Name / Space Name Mult. (m?)| Occupants (L/s)| (L/s/person) (L/(s-m?)) (L/s)| (% of supply) (L/s)
Zone 1

14 SALA MULTIUSO 1 31.2 7.0 595.6 5.00 0.60 0.0 0.0 53.7

Totals (incl. Space Multipliers) 595.6 53.7
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Air System Design Load Summary for SALA MULTIUSO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Dec 1600 HEATING DATA AT DES HTG
COOLINGOADB/WB 38.0°C/26.0°C HEATING OADB/WB 15.0°C/9.7°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 20 m? 1940 - 20 m? - -
Wall Transmission 26 m? 1156 - 26 m? 401 -
Roof Transmission 31 m? 1165 - 31 m? 299 -
Window Transmission 20 m? 1720 - 20 m? 846 -
Skylight Transmission 0 m? 0 - 0m? 0 -
Door Loads 0 m? 0 - 0m? 0 -
Floor Transmission 31 m? 0 - 31 m? 50 -
Partitions 0 m? 0 - 0 m? 0 -
Ceiling 0 m? 0 - 0 m? 0 -
Overhead Lighting 468 W 412 - 0 0 -
Task Lighting ow 0 - 0 0
Electric Equipment 336 W 318 - 0 0 -
People 7 409 421 0 0 0
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 0 0
Safety Factor 10% / 5% 712 21 0% 0 0
>> Total Zone Loads - 7832 442 - 1597 0
Zone Conditioning - 7853 442 - 1643 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 0L/s 0 - 0L/s 0 -
Ventilation Load 54 L/s 875 1123 54 L/s 396 0
Ventilation Fan Load 0L/s 0 - 0L/s 0 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 8728 1565 - 2039 0
Terminal Unit Cooling - 8728 1568 - 0 0
Terminal Unit Heating - 0 - - 2039 -
>> Total Conditioning - 8728 1568 - 2039 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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System Psychrometrics for SALA MULTIUSO
Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(

| December DESIGN COOLING DAY, 1600 |

TABLE 1: SYSTEM DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 38.0 0.01631 54 400 875 1123
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 24.5 0.00921 596 67 7853 442
Return Plenum Outlet -17.8 0.00921 596 67 0 -

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m

TABLE 2: ZONE DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Cooling)

Ventilation Air - - - 54 - - -

Cooling Coil Inlet - 25.7 0.00986 596 0 - -

Cooling Coil Outlet - 13.6 0.00897 596 0 8728 1568

Heating Coil Inlet - 13.6 0.00897 596 0 - -

Heating Coil Outlet - 13.6 0.00897 596 0 0 -

Zone Air - 24.5 0.00921 596 0 7853 -
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System Psychrometrics for SALA MULTIUSO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
| WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 15.0 0.00528 54 400 -396 0
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 21.1 0.00528 596 0 -1643 0
Return Plenum Outlet -17.8 0.00528 596 0 0 -
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Deadband)
Ventilation Air - - - 54 - - -
Cooling Coil Inlet - 20.6 0.00528 596 0 - -
Cooling Coil Outlet - 20.6 0.00528 596 0 0 0
Heating Coil Inlet - 20.6 0.00528 596 0 - -
Heating Coil Outlet - 23.4 0.00528 596 0 2039 -
Zone Air - 211 0.00528 596 0 -1643 -
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Dedicated Outdoor Air System (DOAS) Sizing Summary for SECRETARIA/RECEPCAO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ......... SECRETARIA/RECEPCAO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 10.0 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil

Sizing Calculation Information

Calculation Months ..., Jan to Dec
Sizing Data Calculated

Zone L/s Sizing
Space L/s Sizing

Sum of space airflow rates
Individual peak space loads

NOTE: No other data is applicable for a Terminal Units air system without a Dedicated Outdoor Air System (DOAS).
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Zone Sizing Summary for SECRETARIA/RECEPCAO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
Air System Information
Air System Name ......... SECRETARIA/RECEPCAO Number of ZONES .........ccceiiiiiiiiiii 1
Equipment Class ........cccceeeiiiiiiiiiiieeeeees TERM FIOOr Area .....oooiiiiiiiiiiiiie e 10.0 m?
Air System Type ....ocoveiiiiiiiiiiiieiiiieeeeen SPLT-FC Location ......ccccceeiiiiiiiiiiiiiiiies Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months Jan to Dec Zone L/s Sizing Sum of space airflow rates
Sizing Data .......cooociiiiiiiis Calculated Space L/s Sizing Individual peak space loads
Terminal Unit Sizing Data - Cooling
Total Sens Coil Coil Water Time
Coil Coil Entering Leaving Flow of
Load Load DB/WB DB/WB @56K Peak Coil Zone
Zone Name (kW) (kW) (°C) (°C) (L/s) Load L/(s-m?)
Zone 1 3.2 27| 256/18.1| 13.7/13.0 - Dec 1700 19.12
Terminal Unit Sizing Data - Heating, Fan, Ventilation
Heating Htg Coil
Heating Coil Water Fan OA Vent
Coil Ent/Lvg Flow Design Fan Fan Design
Load DB @111 K Airflow Motor Motor Airflow
Zone Name (kW) (°C) (L/s) (L/s) (BHP) (kW) (L/s)
Zone 1 0.6| 20.6/23.3 - 191 0.000 0.000 16
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (kW) Cooling Load (kW) (m?)
Zone 1 25 Jan 1700 0.5 10.0
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible Sensible Flow Load Area Space
Space Name Mult. (kW) Load (L/s) (kW) (m?) L/(s'm?)
Zone 1
01 SECRETARIA/RECEPCAO 1 25 Jan 1700 191 0.5 10.0 19.12
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Prepared by: Carvalho

Project Name: MODULO OBRIGATORIO EDIFICADO

Ventilation Sizing Summary for SECRETARIA/RECEPCAO

07/20/2024
09:30

1. Summary

Ventilation Sizing Method ............cccooviiiinenne

2. Space Ventilation Analysis

2.1 Zone: Zone 1

Sum of Space OA Airflows

Floor Maximum Required Required Required Required| Uncorrected

Area| Maximum Supply Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air| Outdoor Air

Zone Name / Space Name Mult. (m?)| Occupants (L/s)| (L/s/person) (L/(s-m?)) (L/s)| (% of supply) (L/s)
Zone 1

01 SECRETARIA/RECEPCAO 1 10.0 2.0 191.2 5.00 0.60 0.0 0.0 16.0

Totals (incl. Space Multipliers) 191.2 16.0
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Air System Design Load Summary for SECRETARIA/RECEPCAO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(
DESIGN COOLING DESIGN HEATING
COOLING DATA AT Dec 1700 HEATING DATA AT DES HTG
COOLINGOADB/WB 37.3°C/25.8°C HEATING OADB/WB 15.0°C/9.7°C

Sensible Latent Sensible Latent
ZONE LOADS Details (W) (W) Details (W) (W)
Window & Skylight Solar Loads 1m? 421 - 1m? - -
Wall Transmission 22 m? 992 - 22 m? 328 -
Roof Transmission 10 m? 390 - 10 m? 96 -
Window Transmission 1m? 111 - 1m? 56 -
Skylight Transmission 0 m? 0 - 0m? 0 -
Door Loads 0 m? 0 - 0m? 0 -
Floor Transmission 6 m? 0 - 6 m? 14 -
Partitions 0 m? 0 - 0 m? 0 -
Ceiling 0 m? 0 - 0 m? 0 -
Overhead Lighting 150 W 133 - 0 0 -
Task Lighting ow 0 - 0 0
Electric Equipment 108 W 102 - 0 0 -
People 2 119 120 0 0 0
Infiltration - 0 0 - 0 0
Miscellaneous - 0 0 0 0
Safety Factor 10% / 5% 227 6 0% 0 0
>> Total Zone Loads - 2494 126 - 494 0
Zone Conditioning - 2494 126 - 508 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 0L/s 0 - 0L/s 0 -
Ventilation Load 16 L/s 246 332 16 L/s 118 0
Ventilation Fan Load 0L/s 0 - 0L/s 0 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 2741 459 - 625 0
Terminal Unit Cooling - 2741 461 - 0 0
Terminal Unit Heating - 0 - - 625 -
>> Total Conditioning - 2741 461 - 625 0
Key: Positive values are clg loads Positive values are htg loads

Negative values are htg loads Negative values are clg loads
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System Psychrometrics for SECRETARIA/RECEPCAO
Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3(

| December DESIGN COOLING DAY, 1700 |

TABLE 1: SYSTEM DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 37.3 0.01631 16 400 246 332
Vent - Return Mixing Outlet -17.8 0.00000 0 0 - -
Ventilation Fan Outlet -17.8 0.00000 0 0 0 -
Zone Air - 24.5 0.00926 191 59 2494 126
Return Plenum Outlet -17.8 0.00926 191 59 0 -

Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m

TABLE 2: ZONE DATA

Dry-Bulb Specific Sensible Latent

Temp Humidity Airflow| CO2 Level Heat Heat

Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone1 (Cooling)

Ventilation Air - - - 16 - - -

Cooling Coil Inlet - 25.6 0.00986 191 0 - -

Cooling Coil Outlet - 13.7 0.00904 191 0 2741 461

Heating Coil Inlet - 13.7 0.00904 191 0 - -

Heating Coil Outlet - 13.7 0.00904 191 0 0 -

Zone Air - 24.5 0.00926 191 0 2494 -
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System Psychrometrics for SECRETARIA/RECEPCAO

Project Name: MODULO OBRIGATORIO EDIFICADO 07/20/2024
Prepared by: Carvalho 09:3Q
| WINTER DESIGN HEATING |
TABLE 1: SYSTEM DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Ventilation Air Inlet 15.0 0.00528 16 400 -118
Vent - Return Mixing Outlet -17.8 0.00000 0 0 -
Ventilation Fan Outlet -17.8 0.00000 0 0 0
Zone Air - 21.1 0.00528 191 0 -508
Return Plenum Outlet -17.8 0.00528 191 0 0
Air Density x Heat Capacity x Conversion Factor: At sea level = 1.207; At site altitude = 1.206 W/(L/s-K)
Air Density x Heat of Vaporization x Conversion Factor: At sea level = 2947.6; At site altitude = 2945.5 W/(L/s)
Site Altitude = 5.8 m
TABLE 2: ZONE DATA
Dry-Bulb Specific Sensible Latent
Temp Humidity Airflow| CO2 Level Heat Heat
Component Location (°C) (kg/kg) (L/s) (ppm) (W) (W)
Zone 1 (Heating)
Ventilation Air - - - 16 - -
Cooling Coil Inlet - 20.6 0.00528 191 0 -
Cooling Coil Outlet - 20.6 0.00528 191 0 0
Heating Coil Inlet - 20.6 0.00528 191 0 -
Heating Coil Outlet - 23.3 0.00528 191 0 625
Zone Air - 211 0.00528 191 0 -508
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO 07/20/2024
Carvalho 09:27
01 SECRETARIA/RECEPCAO
1. General Details:
FIOOr Area .....oooieiiiiiiieieee e 10.0 m?
Avg. Ceiling Height ......... e 27 m
Building Weight .........ccccooiiiiiiiiiice 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage ......cccoceevviviiniiieeniineenn. User-Defined
OA Requirement 1 .......ccoovviviiieeeeiiieiee e 5.0 L/s/person
OA Requirement 2 .......cccoooiiiiiiiinniniieieee e 0.60 L/(s'm?)
Space Usage Defaults ASHRAE Standard 62.1-2016
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ......ccccovvvennnnnn. Recessed (Unvented) OCCUPANCY ..ttt 2.0 People
Wattage .....oocvvieeieii e 15.00 W/m? Activity Level .......ccccooviiiiiiieiiiiiieeee, Office Work
Ballast Multiplier ...........cccooveiniiiiiiiicciiiece, 1.00 Sensible ......ccccoviiiii 71.8 W/person
Schedule ........ccccceeeviiiinnns 90.1 Escola Luzes/Elec Latent .....oooveiiii 60.1 W/person
Schedule 90.1 Auditério Ocupacgao
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ...cooovviiiiiiiic 0.00 W/m? Sensible
Schedule .......ccoiiiiiiii e None Schedule ...
Latent ............
Schedule
2.3. Electrical Equipment:
Wattage ....eeoeiiieiiiiiiee e 10.76 W/m?
Schedule .........ccoociiiiiinene 90.1 Escola Luzes/Elec

3. Walls, Windows, Doors:

Exp. Wall Gross Area (m?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
N 6.9 0 0 0
9.2 1 0 0
S 6.9 0 0 0
3.1. Construction Types for Exposure N
Wall Type ....cccvvveeeeenne Parede RO5 Interna R01 Externa
3.2. Construction Types for Exposure W
Wall Type ....cccvvveeeeenne Parede RO5 Interna R01 Externa
1st Window Type ......oooviiiiiniiiiiiiiciiecceieee GUARITA
3.3. Construction Types for Exposure S
Wall Type ....oovvvveenne. Parede RO5 Interna R01 Externa
4. Roofs, Skylights:
Exp. Roof Gross Area (m?) Roof Slope (deg.) Skylight Qty.
H 10.0 0 0

4.1. Construction Types for Exposure H
Roof Type T01 Concreto aparente Teto Verde

5. Infiltration:

Design Cooling L/s
Design Heating ... L/s
Energy Analysis L/s
Infiltration occurs only when the fan is off.

6. Floors:
TYPE e
Floor Area ................. m?2
Total Floor U-Value W/(m?-K)
Exposed Perimeter 6 m
Edge Insulation R-Value ...........cccocoeiniiiiennnen. 0.00 (m*K)W

7. Partitions:
(No partition data).
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO 07/20/2024
Carvalho 09:27
04 ESTUDIO
1. General Details:
FIOOr Ar€a ......ooiiiiiiiiiiieeiiee e 6.3 m?
Avg. Ceiling Height ... 27 m
Building Weight ........ e 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage ........ccccoccvviiiiiiiiiiieennins User-Defined
OA Requirement 1 .. 5.0 L/s/person
OA Requirement 2 ........ccccceeeiiieiinieeesiece e 0.60 L/(s'm?)
Space Usage Defaults ASHRAE Standard 62.1-2016
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ..... Recessed (Unvented) OCCUPANCY ...oviiiiiiieiiiii e 2.0 People
Wattage ....oooeviiviiiiiieeiieeee e 15.00 W/m? Activity Level ........ccccviiiiiiiiiiiiiien, Office Work
Ballast Multiplier .........ccccoiiiiiiiiiieee 1.00 Sensible ... 71.8 W/person
Schedule .........ccoociiiiiiienne 90.1 Escola Luzes/Elec Latent ..o 60.1 W/person
Schedule ......cccccoieenen. 90.1 Auditério Ocupagao
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ....eeeeiiiiiiiiiie e 0.00 W/m? Sensible
Schedule ... None Schedule
Latent .........
Schedule
2.3. Electrical Equipment:
Wattage ....eeoeiiieiiiiiiee e 10.76 W/m?
Schedule ........ccccoviiiennen. 90.1 Escola Luzes/Elec

3. Walls, Windows, Doors:

Exp. Wall Gross Area (m?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
S 6.9 0 0 0
w 6.8 0 0 0
3.1. Construction Types for Exposure S
Wall Type ....oovvvveenene. Parede RO5 Interna R01 Externa
3.2. Construction Types for Exposure W
Wall Type ....oovvvveenene. Parede RO5 Interna R01 Externa
4. Roofs, Skylights:
Exp. Roof Gross Area (m?) Roof Slope (deg.) Skylight Qty.
H 6.3 0 0

4.1. Construction Types for Exposure H
Roof Type T01 Concreto aparente Teto Verde

5. Infiltration:

Design CooliNg .....ccovviieiiiiieiiiie e L/s
Design Heating .... L/s
Energy Analysis ........ccccooviiiiiiiiiiiieee e L/s
Infiltration occurs only when the fan is off.

6. Floors:
TYPE e
Floor Area ............... m?
Total Floor U-Value W/(m>K)
Exposed Perimeter 6 m
Edge Insulation R-Value ... 0.00 (m*K)yW

7. Partitions:
(No partition data).
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO 07/20/2024
Carvalho 09:21
11 BIBLIOTECA
1. General Details:
FIOOr Ar€a ....cevveeiiiieeee e 55.6 m?
Avg. Ceiling Height ......... e 27 m
Building Weight .........cccccoiiiiiiiiiee 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage ........ccccoccvviiiiiiiiiiieennins User-Defined
OA Requirement 1 .......... 5.0 L/s/person
OA Requirement 2 ........ccccceeeiiieiinieeesiece e 0.60 L/(s'm?)
Space Usage Defaults ASHRAE Standard 62.1-2016
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ....ccooovieiiiiiinns Recessed (Unvented) OCCUPANCY ..eiiieiiiiiiiiiiee ettt 15.0 People
Wattage 15.00 W/m? Activity Level ... .. Office Work
Ballast Multiplier .........ccccoiiiiiiiiiieee 1.00 Sensible ... 71.8 W/person
Schedule .........ccoociiiiiiienne 90.1 Escola Luzes/Elec Latent ..o 60.1 W/person
Schedule ......cccccoieenen. 90.1 Auditério Ocupagao

2.2. Task Lighting:
Wattage ....eeeeiiiiiiiiiie e 0.00 W/m?
Schedule ... None

2.3. Electrical Equipment:
Wattage ....eeoeiiieiiiiiiee e 10.76 W/m?
Schedule ........ccccceeeeviiinnns 90.1 Escola Luzes/Elec

3. Walls, Windows, Doors:

2.5. Miscellaneous Loads:
Sensible
Schedule
Latent .............
Schedule

Exp. Wall Gross Area (m?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
N 29.3 0 0 0
E 14.4 1 0 0
w 14.4 1 0 0
S 29.3 1 1 0
3.1. Construction Types for Exposure N
Wall Type ...cccovvveeeeene Parede RO5 Interna R01 Externa
3.2. Construction Types for Exposure E
Wall Type ...cccovvveeeeene Parede RO5 Interna R01 Externa
1St WINdow TYPe .coooiiiiiiieeeeeeece e JAO3
3.3. Construction Types for Exposure W
Wall Type ...cccovvveeeeene Parede RO5 Interna R01 Externa
1St WINdow TYPe ....ooviiiiiiiiiiiciicceec e PA02
1st Window Shade Type ........cccccveeiinnnnne Sombra Interna
3.4. Construction Types for Exposure S
Wall Type ...ccccvvvveeeene Parede RO5 Interna R01 Externa
1St WINdow TYPE .cooooiiiiieiieeeeeee e PAO1
1st Window Shade Type .........cccccceevernnen. Sombra Interna
2nd WiINdOW TYPE ...eviiiiieiiiiiiiee e JAO1
2nd Window Shade Type .......ccccccevvveeanns Sombra Interna
4. Roofs, Skylights:
Exp. Roof Gross Area (m?) Roof Slope (deg.) Skylight Qty.
H 31.2 0 0
4.1. Construction Types for Exposure H
Roof Type ......ccc....... T01 Concreto aparente Teto Verde
5. Infiltration:
Design CooliNg ......ccoeeiiiiiiiiiieieiiiiiiiee e 0.00 L/s
Design Heating .........ccccovvieviiiiieiiiiececccen 0.00 L/s
Energy Analysis .........ccccoiiiiiiiiiniiieecen 0.00 L/s

Infiltration occurs only when the fan is off.
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO

07/20/2024
Carvalho 09:27
6. Floors:
TYPE i Slab Floor On Grade
Floor Area ......cccccvevineennns 312 m?
Total Floor U-Value ........... 0.568 W/(m*-K)
Exposed Perimeter ........... 171 m

Edge Insulation R-Value ...

7. Partitions:
(No partition data).

0.00 (m>K)yw
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO 07/20/2024
Carvalho 09:27
13 INCUBADORA CULTURAL
1. General Details:
FIOOr Area ......ooiiiiiiiiiiiiiiiec e 24.8 m?
Avg. Ceiling Height ... 27 m
Building Weight ........ e 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage ........ccccoccvviiiiiiiiiiieennins User-Defined
OA Requirement 1 .. 5.0 L/s/person
OA Requirement 2 ........ccccceeeiiieiinieeesiece e 0.60 L/(s'm?)
Space Usage Defaults ASHRAE Standard 62.1-2016
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ..... Recessed (Unvented) OCCUPANCY ...oviiiiiiieiiiii e 7.0 People
Wattage ....oooeviiviiiiiieeiieeee e 15.00 W/m? Activity Level ........ccccviiiiiiiiiiiiiien, Office Work
Ballast Multiplier .........ccccoiiiiiiiiiieee 1.00 Sensible ... 71.8 W/person
Schedule .........ccoociiiiiiienne 90.1 Escola Luzes/Elec Latent ..o 60.1 W/person
Schedule ......cccccoieenen. 90.1 Auditério Ocupagao
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ....eeeeiiiiiiiiiie e 0.00 W/m? Sensible
Schedule ... None Schedule
Latent .........
Schedule
2.3. Electrical Equipment:
Wattage ....eeoeiiieiiiiiiee e 10.76 W/m?
Schedule ........ccccoviiiennen. 90.1 Escola Luzes/Elec

3. Walls, Windows, Doors:

Exp. Wall Gross Area (m?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
N 12.4 1 0 0
14.4 0 0 0
S 124 1 0 0
3.1. Construction Types for Exposure N
Wall Type ....oovvvveenene. Parede RO5 Interna R01 Externa
1St WINdow TYPe ..oooiiiiiiiieeeeieee e PAO3
1st Window Shade Type Sombra Interna
3.2. Construction Types for Exposure W
Wall Type ....cccvvveeeeenne Parede RO5 Interna R01 Externa
3.3. Construction Types for Exposure S
Wall Type ....cccvvveeeeenne Parede RO5 Interna R01 Externa
1St WINdow TYPe ....ooviiiiiiiiiiiciicceiec e PAO03

4. Roofs, Skylights:

Exp. Roof Gross Area (m?) Roof Slope (deg.) Skylight Qty.
H 248 0 0

4.1. Construction Types for Exposure H

Roof Type ......ccccue. T01 Concreto aparente Teto Verde
5. Infiltration:

Design Cooling ......ccccoovviiiiiiiiciiicecec e 0.00 L/s

Design Heating ........ccoccoviiiiiiiiiiiice 0.00 L/s

Energy Analysis .........ccccooviiiiiiiiiiiiieeeee e 0.00 L/s

Infiltration occurs only when the fan is off.
6. Floors:

TYPE i

Floor Area ............... .8 m?

Total Floor U-Value ........... . W/(m?-K)

Exposed Perimeter ........... 4 m

Edge Insulation R-Value (m=K)W

7. Partitions:
(No partition data).
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Space Input Data

Ministério da Cultura - MODULO OBRIGATORIO EDIFICADO 07/20/2024
Carvalho 09:27
14 SALA MULTIUSO
1. General Details:
FIOOr Area ......ooiiiiiiiiiiiiiiiec e 312 m?
Avg. Ceiling Height ... 27 m
Building Weight ........ e 341.8 kg/m?
1.1. OA Ventilation Requirements:
Space Usage ........ccccoccvviiiiiiiiiiieennins User-Defined
OA Requirement 1 .. 5.0 L/s/person
OA Requirement 2 ........ccccceeeiiieiinieeesiece e 0.60 L/(s'm?)
Space Usage Defaults ASHRAE Standard 62.1-2016
2. Internals:
2.1. Overhead Lighting: 2.4. People:
Fixture Type ..... Recessed (Unvented) OCCUPANCY ...oviiiiiiieiiiii e 7.0 People
Wattage ....oooeviiviiiiiieeiieeee e 15.00 W/m? Activity Level ........ccccviiiiiiiiiiiiiien, Office Work
Ballast Multiplier .........ccccoiiiiiiiiiieee 1.00 Sensible ... 71.8 W/person
Schedule .........ccoociiiiiiienne 90.1 Escola Luzes/Elec Latent ..o 60.1 W/person
Schedule ......cccccoieenen. 90.1 Auditério Ocupagao
2.2. Task Lighting: 2.5. Miscellaneous Loads:
Wattage ....eeeeiiiiiiiiiie e 0.00 W/m? Sensible
Schedule ... None Schedule
Latent .........
Schedule
2.3. Electrical Equipment:
Wattage ....eeoeiiieiiiiiiee e 10.76 W/m?
Schedule ........ccccoviiiennen. 90.1 Escola Luzes/Elec

3. Walls, Windows, Doors:

Exp. Wall Gross Area (m?) Window 1 Qty. Window 2 Qty. Door 1 Qty.
16.0 1 0 0
E 14.4 1 0 0
S 16.0 1 0 0
3.1. Construction Types for Exposure N
Wall Type ....oovvvveenene. Parede RO5 Interna R01 Externa
1St WINdow TYPe ..oooiiiiiiiieeeeieee e PAO3
1st Window Shade Type Sombra Interna
3.2. Construction Types for Exposure E
Wall Type ....cccvvveeeeenne Parede RO5 Interna R01 Externa
1St WINdOwW TYPE ...vviiiiiiiiiiiieeicc e JAO3
3.3. Construction Types for Exposure S
Wall Type ....oovvvveenne. Parede RO5 Interna R01 Externa
1St WINdow TYPe ..coooiiiiiiiieeeeeee e PAO3

4. Roofs, Skylights:

Exp. Roof Gross Area (m?) Roof Slope (deg.) Skylight Qty.
H 31.2 0 0

4.1. Construction Types for Exposure H

Roof Type ......ccccuee. T01 Concreto aparente Teto Verde
5. Infiltration:

Design Cooling ......ccccoovviiiiiiiiciiicecec e . L/s

Design Heating .... L/s

Energy Analysis .........cccooviiiiiiiiiiiiieee . L/s

Infiltration occurs only when the fan is off.
6. Floors:

TYPE i

Floor Area 2 m?

Total Floor U-Value ........... . W/(m?-K)

Exposed Perimeter ........... m

Edge Insulation R-Value (m2-K)yW

7. Partitions:
(No partition data).
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