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RESUMO

O Light Steel Framing (LSF) é uma das solug¢des construtivas que vem ganhando cada vez
mais espaco no cenario nacional e sendo bastante utilizada tendo em vista o crescimento
populacional e a necessidade de atender a uma demanda crescente por habitacdes. Por se
tratar de um sistema leve, que exige menos da fundagdo em comparagdo ao sistema
tradicional de construgdo, e cujas cargas da estrutura sdo distribuidas uniformemente, €
necessario que a fundacdo seja continua em toda a sua extensdo. Portanto, para este sistema,
a fundacdo do tipo radier € bastante eficiente, além de ser muito empregada em casas térreas
e sobrados constituidos por outros sistemas construtivos leves. De modo similar, uma
mudanca notavel no setor da construgdo civil é relativa a crescente preocupagcdo com o
desempenho das edificagdes como um todo, principalmente, devido as exigéncias da norma
de desempenho NBR 15.575. Dos varios fatores que interferem no desempenho térmico das
edificacOes, a temperatura do solo nem sempre € considerada, porém sabe-se que é um fator
que influencia no resultado final das trocas de calor do ambiente, principalmente, em
edificacOes térreas. Desta forma, o objetivo deste trabalho é a avaliacdo do desempenho
térmico de tipologias construtivas em LSF, que utilizam fundacdo em radier, levando em
consideracao a influéncia da temperatura do solo. O método adotado consiste na simulagéo
numérica de uma edificacdo unifamiliar em Light Steel Framing por meio do software
EnergyPlus com a utilizacdo do pré-processador Slab. A partir das simulacdes foi realizada
uma analise das temperaturas internas dos ambientes baseada nas exigéncias da norma de
desempenho e considerando a interacdo da edificacdo com solo por meio do pré-processador,
onde se verifica que a utilizacdo do Slab proporciona resultados de temperaturas internas
diferentes dos obtidos em uma simulac¢des convencional, com variacdes que chegam a 4,5°C

no verdo e 2,1°C no inverno.

Palavras-chaves: Light Steel Framing; EnergyPlus; Slab; desempenho térmico;

temperatura do solo.



ABSTRACT

The Light Steel Framing is one of the constructive solutions which has been conquering,
each time, more space in the national scenario and has been largely used due to the
population growth and the need to attend a big growing demand of constructions. Because
of its light system, which demands less of the foundation compared to the traditional
construction system, and whose structural loads are distributed equally, it is necessary that
the foundation be continuous in its whole extent. Therefore the slab foundation is very
efficient for this system. Besides that it is very used in ground floor houses and two-story
houses built with other light construction systems. Similarly a noticeable change in the civil
construction sector is related to the growing preoccupation with the performance of the
buildings as a whole, especially due to the demands of the performance norm NBR 15.575.
Of the various factors which interfere in the thermal performance of the constructions, the
ground temperature is not always considered. However it is known that this factor influences
the final result of the environmental heat changes, especially in ground floor houses. This
way the objective of the research is the evaluation of the thermal performance of LSF
constructive typology with slab foundation, taking into consideration the influence of the
ground temperature. The adopted method consists in a numerical simulation of a one-family
construction in Light Steel Framing using the EnergyPlus software with the pre-processor
Slab. Starting the simulations an analysis of the internal temperature of the environment was
done based on the norm demands of performance and considering the interaction of the
building with the ground through the pre-processor, where it was observed that with the use
of Slab internal temperature results were different from those obtained in a conventional

simulation with variations reaching 4.5 ° C in summer and 2.1°C in winter.

Keywords: Light Steel Framing; EnergyPlus; Slab; Thermal performance; Ground

temperature.
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1. INTRODUCAO

1.1 Considerac0es iniciais

Nos paises com um alto indice de industrializacdo, a utilizacdo de estruturas em aco
encontra-se consolidada e alicercada no desenvolvimento de sistemas eficientes de
construcdo. Por aliar velocidade, qualidade e racionalizacdo, o emprego desse tipo de
estrutura € apontado como uma op¢éo para o desenvolvimento da construcdo civil, retirando

do canteiro de obras uma gama de atividades artesanais e tradicionais.

Em relagédo ao panorama nacional, apesar de ser um dos grandes produtores mundiais
de aco, o processo construtivo de edificaces no Brasil ainda € prioritariamente artesanal,
caracterizado pela baixa produtividade e por grande desperdicio. Entretanto, embora o
emprego de estruturas em ago seja relativamente baixo em comparacdo ao potencial do
parque industrial brasileiro, j& notam-se mudangas nessa situacdo (CAMPOS, 2010). A
explicacdo para esta gradativa mudanca esta no aumento da demanda por habitac6es, onde
sistemas alternativos mais leves e de producéo industrializada estdo ganhando cada vez mais
espaco no cenario nacional, sendo o sistema Light Steel Framing (LSF) uma das solucdes

construtivas que vem sendo utilizada.

O sistema construtivo LSF, também designado como sistema auto-portante de
construgcdo a seco em aco, apresenta diversas vantagens em relagdo a construgdo
convencional, tais como: reducdo no prazo de execucdo da obra; utilizacdo de material
estrutural leve e resistente a corrosdo; maior precisdo na montagem dos fechamentos e
diminuicdo do desperdicio e das perdas de material (RODRIGUES, 2006).

Por se tratar de um sistema leve, a fundacdo do tipo radier — fundacdo rasa em
concreto armado que se assemelha a uma placa ou laje e abrange toda a area da construcéo
— mostra-se bastante eficiente para o LSF, além de ser muito empregada para casas térreas e

sobrados.

Outra mudanca notavel no setor da construcdo civil nacional € a crescente
preocupacdo com o desempenho das edificagbes como um todo, principalmente, devido as
exigéncias da norma de desempenho NBR 15.575 (ABNT, 2013). Esta norma ¢ utilizada
como ferramenta para avaliar (e regulamentar) o setor da construcdo civil, garantindo um

padrdo minimo de qualidade e desempenho das edificacOes residenciais. Alguns dos
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requisitos a serem atendidos sdo: desempenho estrutural, desempenho acustico, desempenho
luminico, durabilidade e desempenho térmico, que é o enfoque deste trabalho.

Conforme Pereira (2009) e Pepst (1999), dentre os varios fatores que interferem no
desempenho térmico das edificacdes, a temperatura do solo nem sempre é considerada nas
avaliacdes. Isso ocorre, principalmente, devido a dificuldade na aquisicdo dos dados em
medicdes experimentais e na modelagem do comportamento do solo em programas de
simulacdo numérica. Porém, sabe-se que a temperatura do solo € um fator que influencia no
resultado final das trocas de calor do ambiente, principalmente, em edificacOes térreas. Desta
forma, faz-se necessério avaliar esta influéncia devido a interacdo do solo com a fundacéo e

os fechamentos.

Neste sentido, os programas de simulacdo computacional auxiliam nas andlises do
comportamento térmico das edificacdes, contribuindo assim para edificacdes eficientes

energeticamente.

No Brasil, o programa de simula¢do numérica mais utilizado pelos pesquisadores da
area de conforto ambiental e que consta na norma de desempenho é o EnergyPlus. Este
software permite avaliar o desempenho térmico dos mais variados tipos de construcgéo,

incluindo construcdes no sistema Light Steel Framing®.

1.2 Objetivos

O objetivo deste trabalho é avaliar o desempenho térmico de tipologias construtivas
que utilizam fundagéo em radier, considerando a influéncia da temperatura do solo por meio
de dois métodos de simulacdo numérica: simulacdo simplificada e simulagdo utilizando o

pré-processador Slab.
Além disso, o desenvolvimento deste trabalho tem por objetivos especificos:

e Definir um objeto de estudo que utiliza o sistema Light Steel Framing com fundacéo
do tipo radier;
e Estudar o uso do pré-processador, Slab, do programa de simulagdo computacional

EnergyPlus;

! No banco de dados do programa existem algumas composicdes de fechamento especificas que
permitem a inclusdo do comportamento da estrutura na simulagdo numérica. Mas, de uma forma geral, os
estudos do sistema LSF no EnergyPlus sdo realizados desconsiderando a estrutura em ago no interior dos
fechamentos.
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e Realizar a simulagdo numerica no programa EnergyPlus, com e sem a utilizacdo do
pré-processador Slab;

e Avaliar e analisar os resultados obtidos nas simulacfes comparativamente e
considerando a norma de desempenho NBR 15.575 (ABNT, 2013);

e Verificar a influéncia da temperatura do solo no desempenho térmico do modelo.

1.3 Estrutura da dissertagao

Este trabalho esta dividido em 6 capitulos e um apéndice. Apds a Introdugdo
(Capitulo 1), no Capitulo 2 apresenta-se a Revisdo Bibliografica do sistema Light Steel
Framing e do programa EnergyPlus, assim como do pré-processador Slab e da norma de
desempenho NBR 15.575 (ABNT, 2013). No capitulo seguinte, “Capitulo 3 - Metodologia”,
descrevem-se as etapas de constru¢do da simulacdo e os parametros para a analise. Os
resultados das simulacGes sdo expostos e discutidos no Capitulo 4 e a conclusdo desta
pesquisa estd apresentada no Capitulo 5. Apos a conclusdo, sdo apresentadas as referéncias

bibliogréaficas e o apéndice.
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2. REVISAO DA LITERATURA

2.1 O sistema Light Steel Framing

Light Steel Framing é um termo empregado na designacédo do sistema construtivo de
concepcao racionalizada composto por uma estrutura de perfis de ago galvanizado formados
a frio capazes de resistir as cargas que atuam na edificacdo e por varios outros componentes
e subsistemas inter-relacionados. E apresentado ainda como um sistema construtivo
industrializado que possibilita uma construgéo a seco e com grande rapidez e, devido a essas
caracteristicas, é também denominado como sistema autoportante em ago de construcao a

seco (Figura 1).

Figura 1 — Estrutura de residéncia em Light Steel Framing, Porto Alegre/RS.

Fonte: CONSTRUSECO, 2015

2.1.1 Origens do Light Steel Framing

Para definir um contexto histérico do LSF é preciso considerar o inicio do século
XIX, quando os Estados Unidos da América (EUA) iniciaram sua ocupacdo territorial. O
sistema teve sua origem em construgdes de madeira construidas pelos colonizadores para
atender ao expressivo crescimento populacional e consequente aumento na demanda por
habitacdes. Nestas construces foram empregados conceitos de praticidade, produtividade e
velocidade, oriundos da Revolucéo Industrial. De acordo com a Consul Steel (2002), esse
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método, conhecido como Balloon Framing, basicamente consistia na utilizacdo de pegas de
madeira serrada, com pequena secao transversal, e altura total da edificagéo.

O Balloon Framing evoluiu para o chamado Platform Framing (Figura 2), modelo
utilizado atualmente. O conceito construtivo é, essencialmente, 0 mesmo, com a diferenca
que os montantes possuem uma altura que alcanga apenas 0 piso superior, apoiando a laje
(CONSUL STEEL, 2002).

Figura 2 — Esquema basico de uma estrutura do tipo Balloon Framing e Plataform Framing
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Fonte: CONSUL STEEL, 2002
A partir da metade do século XX, as siderurgicas americanas comecaram a
disponibilizar a tecnologia dos agos galvanizados com menores espessuras e maior
resisténcia & corrosdo e, gradualmente, a estrutura de madeira (woodframe) foi sendo
substituida pelos perfis de aco (JARDIM; CAMPOS, 2005).

Em ambito residencial, os primeiros exemplos de aplicacdo do sistema foram
executados apenas apOs a Segunda Guerra Mundial. Neste periodo, o crescimento da
economia americana e 0 aumento na producéo de aco propiciou a evolugédo nos processos de
fabricacéo dos perfis formados a frio, e a sua utilizagdo tornou-se mais vantajosa devido a

grande capacidade resistente e a eficiéncia estrutural do aco.

Além dos EUA, o sistema vem sendo cada vez mais utilizado em todo mundo, desde
Japdo, China, Coréia, Nova Zelandia e Australia passando pela Europa e chegando a
Argentina e Chile, por suas caracteristicas técnicas e ecologicas (CAMPOS, 2010).
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Em relacdo ao Brasil, o0 LSF vem ganhando maior projecdo, porém, a cultura
construtiva brasileira ainda é considerada tradicional, predominando a construgdo artesanal

caracterizada pelo uso do concreto armado e alvenarias.

2.1.2 A caracterizacdo do sistema

O conceito estrutural do sistema LSF é decompor a estrutura total em elementos
estruturais individuais interligados (Figura 3), passando estes a funcionar em conjunto, de
modo que cada elemento resista a uma parcela da carga que esta atuando na estrutura. Essa
caracteristica permite a utilizacdo de perfis mais esbeltos e painéis mais leves e de facil
manipulacdo. Em seu trabalho, Crasto (2005) afirma que a estrutura em Steel Framing é
composta basicamente de paredes, pisos e cobertura, que juntos possibilitam a integridade

estrutural da edificacéo.

Figura 3 - Estrutura detalhada do sistema Light Steel Framing
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Fonte: Adaptado de NORTH AMERICAN STEEL FRAMING ALLIANCE, 2000

Campos (2010) afirma que o sistema Light Steel Framing ndo se limita a sua
utilizacdo por completo, ou seja, ele pode ser empregado por partes, associado a outras
técnicas construtivas. Viabilizado pela estrutura leve, o sistema € também uma Otima

alternativa para o retrofit (termo inglés para reforma, mas com sentido de customizar,
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adaptar e melhorar os equipamentos, conforto e possibilidades de uso de uma edificacdo),
possibilitando a ampliacdo e até mesmo a constru¢do de pavimentos adicionais em um

edificio existente.

A seguir sdo detalhados alguns dos elementos que compdem a estrutura do sistema

Light Steel Framing, sendo que, o enfoque é dado a fundacéo.
a) Painéis

O sistema estrutural do LSF pode ser dividido em subsistemas verticais e horizontais.
Os subsistemas verticais sdo compostos pelos painéis que formam as paredes e 0s

subsistemas horizontais formam as lajes/pisos.

Os painéis podem ter fungdo estrutural, denominados estruturais ou autoportantes,
onde devem absorver e distribuir as cargas uniformemente para a fundagdo, ou podem
apenas compor as paredes da edificacdo, funcionando como fechamento ou divisoéria interna

(painéis ndo-estruturais).

Os painéis estruturais sdo montados a partir de perfis galvanizados, elementos
verticais de secdo transversal em “U” enrijecido (“Ue”), denominados montantes e
espacados regularmente de 400 a 600 mm , dependendo da solicitacdo. Os elementos

horizontais sdo denominados guias e utilizam se¢do transversal tipo “U” (SANTIAGO;

FREITAS; CRASTO, 2012).

Nos painéis ndo-estruturais, para divisorias internas, Santiago, Freitas e Crasto
(2012) indicam o uso do sistema de gesso acartonado ou “Drywall”, porém, para divisorias
externas recomendam o uso dos mesmos perfis constituintes dos painéis estruturais, devido

ao peso dos componentes do fechamento.

b) Laje
Assim como 0s painéis, a laje também é composta por perfis de aco galvanizado com
separagdo equidistante determinada de acordo com a carga que atua na estrutura. Esses perfis
sao denominados de vigas de piso, utilizam perfis de secdo “Ue”, sdo dispostos
horizontalmente e devem ser suficientemente resistentes para suportar as cargas, evitando
deformagdes excessivas e servindo de apoio ao contrapiso (SANTIAGO; FREITAS;
CRASTO, 2012).

Ainda, segundo os autores, as lajes sdo classificadas conforme a natureza do

contrapiso, podendo ser denominadas “secas” ou “umidas”. Na laje seca, Figura 4, utilizam-
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se placas rigidas aparafusadas as vigas de piso, servindo como contrapiso. As placas rigidas
de Oriented Strand Board (OSB — placas de madeira orientadas em camadas cruzadas
seguindo uma determinada direcdo que Ihe conferem alta resisténcia e rigidez) e placas
cimenticias sdo as mais recomendadas, sendo que a de OSB com 18 mm de espessura pode
desempenhar a funcdo de diafragma horizontal e a cimenticia é bastante indicada para areas

molhadas devido a sua resisténcia a umidade.

Figura 4 — Esquema de laje seca
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Jé& a laje umida, esquema explicitado na Figura 5, € composta por uma chapa de a¢o
ondulada que serve de férma para uma camada de 4 a 6 cm de concreto simples, formando
a superficie do contrapiso. Antes da concretagem é necessaria a colocacdo de uma armadura
em tela soldada para evitar fissuras de retracao e, para obter um conforto acustico adequado,
deve-se utilizar um material de isolamento, como a |a de vidro protegida por um filme de

polietileno, entre a forma de ago e concreto.
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Figura 5 — Esquema de laje Umida
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c) Cobertura

O sistema LSF apresenta grande versatilidade na realizacdo de projetos de cobertura,
cuja funcdo principal é proteger as edificacfes contra a acdo das intempeéries, além de possuir
também caréater estético. Assim como em constru¢fes convencionais, a cobertura em LSF
pode ser executada em telhas cerdmicas, metélicas ou de fibrocimento, por exemplo, porém

com sua estrutura em perfis de aco.

As coberturas podem ser planas ou inclinadas. Apesar de serem menos comuns, as
coberturas do tipo plana sdo executadas como uma laje umida com uma inclinagdo para

escoamento da dgua por meio de um contrapiso de concreto.

No caso de coberturas ou telhados inclinados (Figura 6), a estrutura em LSF
assemelha-se ao método convencional, porém, ha a substituicdo da estrutura de madeira
pelos perfis galvanizados. E, para que haja o principio de estrutura alinhada, a alma dos
perfis que compde a estrutura se alinham aos montantes dos painéis de apoio para que a
transmisséo da carga seja axial (SANTIAGO; FREITAS; CRASTO, 2012).
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Figura 6 — Esquema de cobertura inclinada
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Fonte: Adaptado de NORTH AMERICAN STEEL FRAMING ALLIANCE, 2000
Gomes (2007) indica ainda a utilizacdo de OSB juntamente com a protecdo de uma
manta de impermeabilizacdo como substrato de apoio para o caso especifico de coberturas
inclinadas em LSF com placas ceramicas. Sobre o OSB, os perfis tipo cartola séo colocados
paralelos aos caibros, possibilitando o escoamento da agua, e entdo fixam-se as ripas para

encaixe das telhas.

d) Isolamento térmico e acustico

A funcdo do isolamento térmico e acustico dentro de uma edificagdo é proporcionar
um melhor conforto dentro dos ambientes, reduzindo a influéncia das condi¢fes externas
nas condicdes internas. O desempenho térmico e acustico da edificacdo ira depender de uma
série de fatores, tais como: a localizacdo e o posicionamento da construcdo e suas

dependéncias, os tipos de esquadrias, seus revestimentos e cores.

O isolamento térmico tem como objetivo principal limitar as perdas de calor no
inverno e os ganhos de calor no verdo; enquanto que o isolamento acustico se da por meio
da reducdo da transmissdo de sons de um ambiente para outro ou do exterior para dentro da

edificacdo.

Segundo Gomes (2007), o isolamento térmico nas construcdes em LSF é baseado no
conceito de isolagdo multicamada, que é uma combinacdo de placas leves de fechamento,
com um espago que pode ser preenchido com material isolante, normalmente, 1& mineral
(Figura 7).
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Figura 7 — Mantas de la de vidro no interior dos painéis para melhoria do desempenho térmico e

acustico
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Fonte: CONSTRUSECO, 2015

e) InstalacOes elétricas e hidrossanitarias

As instalacGes prediais no sistema construtivo Light Steel Framing sdo muito
semelhantes as empregadas em construcdes convencionais (em concreto e alvenaria),
podendo também incorporar novas solucdes tecnologicas. Porém, umas das notaveis
diferengas é o fato das instalacBes serem embutidas dentro das lajes e painéis antes do

fechamento interno, ndo havendo necessidade de quebrar as paredes.

Os perfis de aco galvanizado vém de fabrica com a furacdo para passagem das
tubulacdes, conforme indicado em projeto. Para as instalacdes elétricas e hidrossanitarias
podem ser utilizados materiais como: tubos em PVC, cobre e eletrodutos de PVC,

polipropileno (PP) ou polietileno (PE).

Especificamente em relacdo as instalagdes hidrossanitérias, estas podem ainda ser
executadas com tubulagfes em polietileno reticulado, também chamado de PEX. Este tipo
de tubulacdo é encontrado nos mais variados diametros, permitindo seu uso de modo
bastante amplo. De acordo com Campos (2014), o PEX é conhecido como tubulagdo flexivel
de ponta a ponta, ndo havendo necessidade de pecas e conexdes como no caso, por exemplo,
do sistema em PVC e cobre. A instalagéo é feita de forma continua e pode ser utilizada tanto

para agua fria quanto para agua quente e também para gas.
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A manutencdo das instalacfes prediais nas construcdes em LSF é facilitada pelo
sistema aparafusado das chapas de fechamento, que permite abrir a parede, consertar, testar

e fechar em menos tempo e gerando pouco residuo (CAMPOS, 2014).

f) Fundacéo

As fundacdes, em geral, classificam-se em profundas ou superficiais, cuja escolha
baseia-se principalmente em funcdo das caracteristicas da edificacdo, da topografia do

terreno, do tipo do solo, do nivel do lencol freatico e da profundidade do solo firme.

Nas edificacfes em Light Steel Framing (LSF), como as cargas da estrutura séo
uniformemente distribuidas, € necessario que a fundacao seja continua em toda sua extensao
para que haja o suporte adequado dos painéis estruturais. Na execuc¢do das fundagdes para
estruturas em LSF utiliza-se o processo construtivo convencional em concreto armado,

devendo-se observar o isolamento contra umidade (VIVAN, 2011).

Segundo Vivan (2011), a fundacdo do tipo radier (Figura 8) € bastante eficiente para
construcdes em LSF. O radier é uma fundacdo superficial que funciona como uma laje,
uniforme ou de espessura variavel, e que pode conter elementos de enrijecimento como
nervuras ou vigas. Executado em concreto armado ou protendido, o radier contém vigas em
todo o seu perimetro e sob as paredes estruturais. Esse tipo de fundacdo recebe todas as
cargas por meio dos pilares, alvenarias da edificacdo ou paineis estruturais e as distribui

uniformemente ao solo.

Figura 8 — Fundac&o do tipo radier

Fonte: CONSTRUSECO, 2015
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De modo similar, a norma NBR 6.122 (ABNT, 2010), “Projeto e execucdo de
fundagdes”, define radier como um “elemento de fundagdo superficial que abrange parte ou

todos os pilares de uma estrutura, distribuindo os carregamentos”.
Segundo Doria (2007), os radieres podem ser classificados da seguinte forma:

e Quanto a geometria: classificam-se como lisos (laje constante), com pedestais ou
cogumelos (aumento da espessura sob os pilares), nervurados (nervuras secundarias
e principais, na parte superior ou inferior da laje) ou em caixdo (para obter uma

grande rigidez). As Figuras 9 a 12 ilustram essas tipologias.

Figura 9 — Radier liso

/—Coluna, pilar ou parede
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Fonte: Adaptado de DORIA, 2007

Figura 10 — Radier com pedestais ou cogumelos
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Fonte: Adaptado de DORIA, 2007
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Figura 11 — Radier nervurado
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Fonte: Adaptado de DORIA, 2007

Figura 12 — Radier em caixao
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Fonte: Adaptado de DORIA, 2007
e Quanto a tecnologia: classificam-se como radieres em concreto armado e radieres em
concreto protendido.
e Quanto rigidez a flexdo: classificam-se como rigidos, com rigidez a flexdo
relativamente grande; ou elasticos, como menor rigidez e deslocamentos relativos da

placa ndo despreziveis.

Alguns fatores influenciam diretamente o desempenho do radier como o tipo de solo,
a uniformidade do suporte da base, a qualidade do concreto, o tipo de espacamento das juntas

e 0 acabamento superficial. Além disso, é importante que a fundacao tenha, no minimo, uma
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diferenga de 15 cm com relagdo ao solo para evitar que a umidade ou a infiltracdo de agua

danifiquem a edificacéo.

O radier permite ainda locar as furacGes para instalacdes prediais (hidraulicas,

sanitarias, elétricas e de telefonia). Para que ndo ocorram transtornos nas montagens dos

painéis, nas colocagfes das tubulacdes e dos acessorios e em servigos subsequentes, essas

locacBes devem ser precisas em relacdo as posi¢es e diametro dos furos (TERNI;
SANTIAGO; PIANHERI, 2008).

A estrutura em LSF deve resistir basicamente aos deslocamentos de translacédo

(deslocamento lateral) e tombamento (rotagcéo a partir do desprendimento da base). Para

impedir essa movimentacdo da superestrutura, esta deve ser firmemente ancorada a

fundacdo, a Figura 13 traz um esquema de ancoragem do painel na fundacéo.

Figura 13 — Ancoragem de um painel do sistema LSF em uma fundac&o do tipo radier
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Fonte: Adaptado de CONSUL STEEL, 2002

A escolha do tipo de ancoragem depende do tipo de fundacdo e também das

solicitacBes estruturais da edificagdo, cujos detalhes sdo definidos mediante calculo

estrutural apropriado. Assim, Santiago, Freitas e Crasto (2012) definem os tipos principais

de ancoragem:
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e Ancoragem quimica com barra roscada: consiste em uma barra roscada com arruela
e porca fixada ao concreto apés sua perfuracdo e preenchida com uma resina quimica
que garante a fixagdo necessaria com o concreto;

e Ancoragem expansivel com parabolts: processo mecéanico no qual uma peca metalica
roscada, revestida por uma camisa metalica que se expande, é instalada apds a
perfuracdo da fundacdo de concreto promovendo a fixacdo da guia inferior dos
painéis;

e Ancoragem provisoria: utilizada para manter o prumo dos painéis durante a
montagem até a conclusdo das ancoragens definitivas; o processo de fixacao é feito

por meio de um sistema fincapinos acionados por pélvora.

Além do radier, também é possivel utilizar a fundac¢do do tipo sapata corrida nas
construcdes em LSF. Vale ressaltar que a escolha do tipo de fundacgdo devera considerar,

além das cargas atuantes na estrutura, os custos finais da obra.

2.2 Desempenho das edificacfes

O conceito de desempenho remete ao periodo p6s Segunda Guerra Mundial, na
Europa. Devido a necessidade de reconstrugéo de cidades inteiras, o mercado e a sociedade
passaram a estabelecer parametros claros e universais de qualidade na construcdo. E, a partir
dos anos 60, essa forma de medir a qualidade de edificacBGes, por meio de critérios de
desempenho e utilizagéo de testes padronizados, comecou a ser adotada em larga escala em
todo mundo (CBIC, 2013).

No Brasil, os parametros de qualidade da industria da construcdo estdo mudando
tendo em vista, principalmente, a permanéncia no mercado e as exigéncias dos clientes. Essa
mudanca reflete uma revolucdo conceitual sobre os requisitos minimos de seguranca para
casas e edificios residenciais. Desde julho de 2013, entrou em vigor a Norma de
Desempenho das Edificagfes, NBR 15.575 (ABNT, 2013), que estabelece exigéncias de
conforto e seguranga em imoveis residenciais, sendo esta a primeira norma brasileira a

associar a qualidade de produtos ao resultado que eles conferem ao consumidor.
2.2.1 Norma de desempenho de edificacbes NBR 15.575 (ABNT, 2013)

Em sua primeira versdo, a Norma de Desempenho, publicada em 2008 e restrita a

residéncias de até cinco pavimentos, surpreendeu as empresas do setor de construcao civil.
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Desta forma, os construtores, os projetistas e a industria de materiais conseguiram em
conjunto estender o prazo de exigibilidade da norma, para que as lacunas no texto fossem
reavaliadas e os envolvidos se mobilizassem para se adequar a norma (REVISTA TECHNE,
2013).

Em fevereiro de 2013 foi entdo publicada a revisdo da Norma de Desempenho que
passou a vigorar em julho do mesmo ano. Ela esté dividida em seis partes: uma de requisitos
gerais da construcdo e outras cinco referentes aos sistemas que compdem o edificio
(estrutural, de pisos, de cobertura, de vedacdo e sistemas hidrossanitarios). Diferente da
versdo anterior, a que esta em vigor atualmente ¢ mais abrangente e contempla projetos

habitacionais de qualquer porte.

As exigéncias dos usuarios utilizadas para estabelecer os requisitos e critérios a serem
observados ao longo da norma sao: desempenho estrutural, seguranca contra incéndio,
seguranga no uso e na operacao, estanqueidade, desempenho térmico, desempenho acustico,
desempenho luminico, durabilidade e manutenibilidade, satde, higiene e qualidade do ar,
funcionalidade e acessibilidade, conforto tactil, visual e antropodindamico e adequacéo

ambiental.

2.2.2 Desempenho térmico

Inicialmente, segundo a norma ASHRAE (2010), o conceito de Conforto Térmico é
especificado como sendo o estado mental que expressa a satisfacdo do homem com o
ambiente térmico que o circunda. Por outro lado, o desempenho térmico de uma edificacdo
depende de diversas caracteristicas da propria edificacdo (materiais constituintes, nimero de
pavimentos, orientacao das fachadas, entre outras) e do local da obra (clima, topografia, entre
outras). Porém, o nivel de satisfacdo ou insatisfacdo do usuario com o ambiente térmico
depende do tipo de atividade realizada no imoével, quantidade de mobilia, tipo de
vestimentas, niUmero de ocupantes, sexo, idade e condi¢es fisioldgicas e psicoldgicas destes
ocupantes. Portanto, quando se trata de conforto térmico, a referéncia € uma condi¢cdo média

que atenda a maior parte dos usuarios expostos a determinada condicao.
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De acordo com a norma NBR 15.575 (ABNT, 2013), a avaliagédo do desempenho

térmico de uma edificagio pode ser efetuada de diferentes formas?:

2.2.3

Procedimento 1A — Simplificado (normativo): presta-se a verificar o atendimento aos
requisitos e critérios para os sistemas de vedacdo e cobertura, com base na
transmitancia térmica (U) e capacidade térmica (CT) das paredes de fachada e das
coberturas.

Procedimento 1B — Simulacdo por software EnergyPlus (normativo): para os casos
em que os valores obtidos para a transmitancia térmica e/ou capacidade térmica se
mostrarem insatisfatorios, de acordo com os critérios e métodos estabelecidos nas
partes 4 e 5 da referida norma, o desempenho térmico deve ser avaliado por
simulacdo computacional considerando a edificacdo como um todo.

Procedimento 2 — Medicdo (informativo, Parte 1, Anexo A da norma): prevé a
verificacdo do atendimento aos requisitos e critérios estabelecidos na norma NBR
15.575-1, por meio da realizacdo de medicBes em prot6tipos construidos para esta
finalidade e construcdes existentes. Este método € de carater meramente informativo

e ndo se sobrepde aos procedimentos descritos anteriormente.

Avaliacdo do desempenho térmico por simula¢do computacional

O processo numérico de avaliacdo de desempenho térmico segundo a norma NBR

15.575 (ABNT, 2013) segue algumas diretrizes e alguns critérios conforme apresentados a

sequir:

Diretrizes para a simulacdo computacional de edificacGes em fase de projeto:

A avaliacdo deve ser feita para um dia tipico de projeto, de verdo e de inverno.
Utilizar como referéncia de dados climaticos as tabelas A1, A2 e A3 apresentadas no
Anexo A da norma. Na falta de dados para a cidade onde se encontra a habitacao,
recomenda-se utilizar os dados climaticos de uma cidade proxima com caracteristicas
climaticas semelhantes, na mesma Zona Bioclimatica brasileira (conforme indicado
na norma NBR 15.220 — Parte 3).

2E importante esclarecer que os critérios da norma NBR 15.575 (ABNT, 2013) foram estabelecidos

baseados em condi¢des naturais de insolagéo e ventilagéo.
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Vi.

Vii.

viii.

Para unidades habitacionais isoladas, simular todos os recintos considerando as
trocas térmicas entre os seus ambientes e avaliar os resultados dos dormitorios e
salas.

A edificacdo deve ser orientada conforme a implantacdo. Caso esta orientacdo nao
esteja definida, a edificagcdo deve ser posicionada de tal forma que a unidade a ser
avaliada tenha a condig¢do mais critica do ponto de vista térmico, ou seja, no verao:
janela do dormitorio ou da sala voltada para oeste e a outra parede exposta voltada
para norte, e no inverno: janela do dormitorio ou da sala de estar voltada para sul e a
outra parede exposta voltada para leste. Considerar também as paredes expostas e as
janelas desobstruidas.

Dispositivos de sombreamento (exemplos: para-sois, marquises, beirais) podem ser
considerados na simulacdo numérica.

Adotar uma taxa de ventilacdo do ambiente de uma renovacao do volume de ar do
ambiente por hora (1 ren/h), inclusive para a cobertura.

Caso a cor ndo esteja definida, simular para trés alternativas de cor: cor clara: a =
0,3, cor média: a = 0,5 e cor escura: a = 0,7. Onde a € absortancia a radiacao solar,
definida pelo quociente da taxa de radiacdo absorvida por uma superficie pela taxa
de radiacdo incidente sobre esta mesma superficie.

A unidade habitacional que ndo atender aos critérios estabelecidos para verdo deve
ser simulada novamente considerando-se a insercao de dispositivo de protecdo solar
(minimo de 50% de sombreamento das janelas) e taxa de renovacao do ar de 5,0
ren/h.

Para conjuntos habitacionais ou edificios multipiso selecionar uma unidade do Gltimo
pavimento, com cobertura exposta e, na entrada de dados, considerar que 0s recintos
adjacentes de outras unidades habitacionais separados por paredes de geminacao ou
entrepisos apresentam a mesma condicdo térmica do ambiente que estid sendo

simulado.

Critérios de Avaliacdo

Para as condi¢des do dia tipico de verao, o valor maximo diério da temperatura do ar

interior nos recintos de longa permanéncia (dormitorios e salas) deve ser sempre menor ou

igual ao valor maximo diério da temperatura do ar exterior. Na avaliacdo, deve-se
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desconsiderar as fontes internas de calor. Na Tabela 1, apresentam-se 0s critérios de

avaliacdo para as condigOes de verao.

Tabela 1 — Critério de avaliacéo para as condicdes de VERAO

Critério
Nivel mpenh
Ivel de desempenho Zonala7 Zona 8
M Ti,maxS Te,max Ti,maxS Te,max
| Ti,maxS (Te,max - 2 OC) Ti,maxS (Te,max - 1 OC)
Timax< (Temax— 2 °C) €
S Ti,maxS (Te,max—4 OC) |,max_( e,max )

Timin< (Te,min +1 OC)

Timax = € 0 valor maximo diério da temperatura do ar no interior da edificacdo, em °C;
Temax = € 0 Valor maximo diario da temperatura do ar exterior a edificacdo, em °C;
Timin = € 0 valor minimo diario da temperatura do ar no interior da edificacdo, em °C;
Te,min = € 0 Valor minimo diario da temperatura do ar exterior a edificagao, em °C;
M = nivel minimo; | = nivel intermediério; S = nivel superior.

Fonte: Adaptado de NBR 15.575 (ABNT, 2013)

Para as condic@es do dia tipico de inverno, o valor minimo diério da temperatura do
ar interior nos recintos de longa permanéncia deve ser sempre maior ou igual a temperatura

minima externa acrescida de 3°C. Na Tabela 2, apresentam-se os critérios de avaliagdo para

as condicdes de inverno.

Tabela 2 — Critério de avaliacdo para as condi¢fes de INVERNO

Nivel de desempenho

Critério

Zonalab

Zona6as

M

Ti,min > (Te,min +3 QC)

Ti,min > (Te,min +5 QC)

Nesta zona, este critério ndo

precisa ser verificado

S Ti,min > (Te,min +7 OC)
Timin = € 0 valor minimo diario da temperatura do ar no interior da edificacdo, em °C;
Temin = € 0 valor minimo diario da temperatura do ar exterior a edificagdo, em °C;
M = nivel minimo; I = nivel intermediario; S = nivel superior.
Fonte: Adaptado de NBR 15.575 (ABNT, 2013)

2.3 O programa EnergyPlus

Os programas de simulagdo computacional aplicados neste tipo de estudo permitem
elaborar modelos representativos de edificacfes para uma andlise termo-energética. O
EnergyPlus é um programa computacional para simulacdo de carga térmica e anélise
energeética de edificacBes criado a partir dos melhores recursos dos programas Building
Loads Analysis and System Thermodynamics (BLAST) e DOE-2. Desenvolvido pelo
Lawrence Berkeley National Laboratory (LBNL) em sociedade com outros laboratorios,

este software foi uma iniciativa do Departamento de Energia dos Estados Unidos para
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estimular o desenvolvimento de um codigo computacional que, além de calcular a carga
térmica de uma edificacdo, pudesse também prever o consumo de energia do sistema de
climatizacdo. A simulacdo engloba as caracteristicas da edificacao e os dados climaticos para

efetuar uma previsdo termo-energeética dessa edificacao.

Como todos os programas de simulacdo, o EnergyPlus consiste em mais do que
apenas um arquivo executavel. Sao necessarios varios arquivos de entrada que descrevem o
edificio a ser modelado e o ambiente que o rodeia. O programa produz varios arquivos de
saida, que precisam ser descritos e/ou processados posteriormente para dar sentido aos

resultados da simulacéo.

Inicialmente, é preciso obter informac6es sobre localizacdo e design de clima para a
cidade em que a edificacao a ser simulada. Segundo Pereira et al. (2013), em uma simulagéo
no EnergyPlus é necessario ainda modelar a geometria e 0s componentes construtivos da
edificacdo incluindo paredes exteriores, paredes interiores, divisorias, pisos, tetos, telhados,
janelas e portas. Para isto, utilizam-se coordenadas cartesianas na modelagem da geometria
e 0s componentes construtivos sdo tratados como layers (criacdo de camadas). A edificacdo
deve ainda ser dividida em zonas e devem ser adicionadas informacGes dos materiais e tipos

de fechamento utilizados.

O descritivo dos parametros de entrada para simulacdo de dias tipicos de verdo e

inverno por meio da utilizacdo do programa estdo descritos no Apéndice A.

2.3.1 Temperatura do solo

Para Pereira (2009), em edificacGes térreas, a temperatura do solo € uma informacgéo
determinante no comportamento térmico dos ambientes devido as trocas entre o piso e 0
solo. A temperatura do solo é uma caracteristica ligada diretamente as temperaturas médias
do ar, internas e externas, da zona ou cidade em questdo. Segundo Papst (1999), para a
edificacdo, o solo funciona como um regulador térmico evitando quedas bruscas no inverno

e trabalhando como dissipador de calor no verao.

Em seu trabalho, Pereira (2009), indica que o melhor método para insercéo de dados
de temperatura do solo em uma simulacdo numérica é por meio de medicdes in loco, porém,
quando néo se dispbe desses dados a indicacdo para obter os resultados mais confiaveis é

por meio do uso do pré-processador Slab, vinculado ao EnergyPlus.
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2.3.2 Simulacdo com pré-processador Slab

O EnergyPlus permite que edificacdes em contato com o solo sejam simuladas de
duas maneiras: inserindo as temperaturas médias mensais do solo diretamente no objeto Site:
GroundTemperature:BuildingSurface; ou utilizando o objeto Detailed Ground Heat
Transfer, que possibilita resultados mais precisos. Considerando este dltimo objeto, €
possivel ainda optar entre dois pré-processadores: o Slab e o Basement (MAZZAFERRO et
al., 2013).

Ambos os pré-processadores, Slab e Basement, por meio de um processo iterativo,
simulam a influéncia do solo nas temperaturas da edificacdo e vice-versa. O Slab € utilizado
nos casos de edificacdes com lajes em contato direto com o solo, ou seja, cujas fundagdes
encontram-se apoiadas no solo. J& o Basement é utilizado em edificaces com partes
enterradas, como garagens ou pordes. Na Figura 14 estdo ilustrados os modelos de

construcdo aos quais se aplicam esses pré-processadores.

Figura 14 — Modelo de edificacdo para simulacdo com Slab (a) e Basement (b)
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A envoltoria, responsavel pelos fluxos de calor entre os ambientes internos e
externos, exerce uma forte influéncia no desempenho térmico da edificacdo. Por meio de
uma modelagem adequada dos elementos da envoltéria, incluindo aticos e zonas
subterraneas (quando presentes), os resultados das simulagdes tendem a ser mais confiaveis
e precisos (RIOS, 2015).

Para rodar esses pré-processadores, alguns procedimentos e parametros sao

necessarios, dentre eles: propriedades dos materiais envolvidos nas trocas de calor,
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propriedades da edificagédo, isolamento da laje em contato com o solo, modelagem de uma
laje equivalente para lajes ndo retangulares e algumas condigdes de contorno.

Na simulacdo com o auxiliar Slab, sete classes referentes aos parametros de
detalhamento da transferéncia de calor do solo (Detailed Ground Heat Transfer), devem ser
inseridas no arquivo de dados do EnergyPlus referentes aos parametros do detalhamento da
transferéncia de calor do solo, conforme mostrado na Figura 15.

Figura 15 - Parametros de detalhamento da transferéncia de calor do solo no EnergyPlus

[O007] Comnstruction -
[0001] GlobalGeometyRules

[0007] Zone

[0061] BuildingSurface:Detailed

[00071]| GroundHeatTransfer: Slab:Materialz
[0001]| GroundHeat T ranzfer: Slab:MatiProps

[0001]| GroundHeat T ranzfer: Slab:B oundCondz

[00071]| GroundHeat T ransfer: Slab:BldgProps

[00071]| GroundHeat T ransfer: Slab:Inzulation

[00071]| GroundHeat T ransfer: Slab:E quivalentSlab

[0007] Zonelfentlation:DesignFlovH ate

[0001] Outputy anablelictionany

[O001] Output:Surfaces: List

[O001] Output:Surfaces: Drawing

[0001] Output: T able:SummaryR eports b

Baseado nos trabalho de Mazzaferro et al. (2013) e Rios (2015), no Apéndice A estdo
detalhados todas as classes de parametros referentes ao uso do pré-processador Slab, assim
como a descricdo dos subitens de cada objeto da simulagéo.
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3. METODOLOGIA

As etapas significativas do processo de avaliacdo do desempenho térmico de uma
edificacdo, por meio de simulacdo numérica, envolvem essencialmente a caracterizacao das
exigéncias humanas de conforto térmico, a caracterizacao das condicdes tipicas de exposi¢do
ao clima, a caracterizacdo da edificacdo e seu perfil de ocupagédo e também a caracterizagdo

do sistema de fechamento vertical, horizontal, cobertura e, neste caso, a fundagéo em radier.

Para a determinacdo do comportamento térmico dos modelos utilizou-se o programa
computacional de simulacdo numérica EnergyPlus, versdo 8.4.0, com e sem a aplicacdo do

pré-processador Slab, seguindo as etapas:

i.  Caracterizagdo do modelo em LSF e seu perfil de ocupacao;
ii.  Caracterizacdo e configuracdo dos fechamentos;
iii.  Caracterizacdo das condi¢es climaticas e exigéncias humanas de conforto térmico;

iv.  Simulagdo numérica das interagdes térmicas entre o ambiente externo e interno;

3.1 Caracterizacao do modelo em LSF e seu perfil de ocupacado

O objeto de estudo deste trabalho € um modelo de edificacdo em LSF: uma edificacao
térrea representando uma habitacdo de interesse social (HIS), baseada nas especificacdes
minimas para os empreendimentos do Programa Minha Casa, Minha Vida (CAIXA, 2014).

A quantidade de radiacdo que incide nas superficies externas de uma edificacdo
influencia diretamente no desempenho térmico interno, assim como o0s materiais utilizados
para a execu¢do do projeto. Outros fatores ndo menos importantes também desempenham
essa influéncia, como o nimero de ocupantes, 0 nimero de equipamentos, o perfil de

utilizacdo desses equipamentos, o nivel de iluminacéo e o periodo de ocupacéo.

No entanto, neste estudo a edificacdo é modelada sem a presenca de ocupantes,
lampadas, equipamentos e perfil de ocupacdo, uma vez que a avaliagdo de desempenho

térmico pela norma NBR 15.575 (ABNT, 2013) n&o considera fontes internas de calor.
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3.1.1 Objeto de estudo: HIS

A edificacdo é constituida por uma sala de estar/jantar, uma cozinha, um banheiro e
dois quartos, perfazendo uma area total de 46,24m2, com pé-direito de 2,90 m. A planta baixa

humanizada do modelo pode ser vista na Figura 16 com as cotas em centimetros.

Figura 16 — Habitacdo térrea de interesse social
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As esquadrias dos modelos estdo descritas na Tabela 3.
Tabela 3 — Esquadrias
Esquadria Caodigo Dimensé&o (cm) Altura do peitoril (cm) Material
Porta P1 80 x 210 - Madeira

J1 150 x 110 100 Aluminio e vidro

Janela J2 60 x 60 170 Aluminio e vidro

J3 80 x 60 170 Aluminio e vidro
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3.2 Caracterizacao e configuragdo dos fechamentos

Para este estudo sdo adotados trés tipos de sistema de fechamento: fechamento
interno leve (FIL), fechamento externo tradicional (FET) e laje seca leve (LSL). Os modelos
de fechamento interno e de laje foram extraidos dos estudos de Gomes (2007), e 0 modelo

de fechamento externo foi adaptado a partir do trabalho do mesmo autor.

Nesses fechamentos, o painel possui estrutura metélica simples (Perfil Ue de 90 mm)
e disténcia entre eixos dos montantes de 600 mm. Na Tabela 4 estdo esquematizados os tipos

de fechamento utilizados. As cotas apresentadas nas composi¢oes dos fechamentos estdo em

milimetros.
Tabela 4 — Tipos de fechamentos
Denominacéo Esquema fisico
gesso acartonado 2
isolante . —
Esquema FIL
0
‘\\gesso acartonado
Pplaca cimenticia
, membrana de polietileno
/" /" chapade OSB a9
Esquema FET isolante |

easasssas

chapa de 0SB

anta de impemeabiizacéo

Esquema LSL

membrana de polietieno

contrapiso de placa de 0SB o

viga de piso
perfil "Ue" 200mm

230,56
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Fonte: Adaptado de GOMES (2007)

As caracteristicas dos materiais utilizados na composicdo dos fechamentos do

modelo sdo apresentadas na Tabela 5. Nas Tabela 6 e Tabela 7 sdo apresentadas a resisténcia

das camaras de ar ndo ventiladas e as caracteristicas dos vidros utilizados em janelas.

Tabela 5 — Materiais utilizados e suas propriedades termofisicas

Material Rugosidade Espessura Condutividade Massa especifica | Calor especifico
g (m) térmica (W/m.K) (kg/m3) (J/kg.K)
Placa de - 0,012
0SB Média 0,018 0,12 550 2300
Placa. Meédia 0,010 0,95 2200 840
cimenticia
Gesso Leve 0,0125 0,35 1000 840
acartonado
L& de vidro Rugosa 0,090 0,045 100 700
Tijolo Rugosa 0,090 0,9 1600 920
macico
Concreto | o \qosa 0,100 1,75 2400 1000
normal
Compensado Leve 0,005 0,15 550 2300
Piso Meédia 0,010 0,9 1600 920
ceramico
Telha Rugosa 0,010 1,05 2000 920
ceramica

Fonte: Adaptado de NBR 15.220 (ABNT, 2005)

Tabela 6 — Resisténcia das camaras de ar ndo ventiladas

Resisténcia térmica do ar (m2.K/W)
Natureza da superficie | Espessura “e” da Direcao do fluxo de calor
da camara de ar camara de ar (cm) Horizontal Ascendente Descendente

Superficie de alta 10<e<20 014 0,13 0,15
emissﬁvidade (e>0,8) 20<e<50 0,16 0,14 0,18
| e>50 017 0,14 021
Superficie de baixa 10<e<20 0,29 0,23 0,29
emispsividade (e<072) | 20<e<50 0,37 0,25 0,43
’ e>50 0,34 0.27 0.61

Fonte: NBR 15.220 (ABNT, 2005)
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Tabela 7 — Caracteristicas dos vidros utilizados em portas e janelas

Nome Vidro comum 3 mm
Propriedades 6ticas Média espectral
Espessura [m] 0,003
Transmitancia (incidéncia solar normal) 0,837
Refletancia (incidéncia solar normal) superficie frontal 0,075
Refletancia (incidéncia solar normal) superficie oposta 0,075
Transmitancia na faixa do visivel (incidéncia normal) 0,898
Refletancia na faixa do visivel (incidéncia solar normal) superficie frontal 0,081
Refletancia na faixa do visivel (incidéncia solar normal) superficie oposta 0,081
Transmitancia na faixa do infravermelho (incidéncia normal) 0
Emissividade hemisférica na faixa do infravermelho (superficie frontal) 0,84
Emissividade hemisférica na faixa do infravermelho (superficie oposta) 0,84
Condutividade térmica [W/m.K] 0,9
Fator de correcdo (limpeza da superficie) e transmitancia na faixa do 1
visivel
Difusdo solar Sim

Fonte: Adaptado de GOMES (2007)

3.3 Caracterizacao das condicgdes climaticas e exigéncias humanas de conforto

térmico

Para a realizacdo das simulagfes computacionais foram utilizados como referéncia
climatica os dados brasileiros de cada Zona Bioclimatica conforme estabelecido pela norma
NBR 15.220 (ABNT, 2005), que fornece informacdes sobre a localizacdo geogréafica de
algumas cidades brasileiras e os dados climaticos correspondentes aos dias tipicos de projeto

de verdo e de inverno.

No entanto, como ndo é disponibilizado na norma os dados de todas as zonas
bioclimaticas, na Zona 2 foram utilizados os dados da cidade de Passa Quatro, Minas Gerais;
uma vez que a norma recomenda, em caso de ndo haver dados climaticos de uma
determinada regido, adotar a cidade mais proxima dentro da mesma zona que tenha dados

climaticos disponiveis.

Na modelagem da geometria na simulagdo numérica a habitacéo é considerada como
um todo, adotando cada ambiente como uma zona térmica. Para efeito da avaliacdo do
desempenho térmico sdo analisados os dados obtidos da sala e do dormitorio, conforme
método detalhado na norma NBR 15.575 (ABNT, 2013), de forma a considerar as piores
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condicdes de exposicdo para cada ambiente no “dia tipico de projeto”, ou seja, janela dos
dormitdrios e salas voltadas para oeste no dia tipico de verdo e para o sul no dia tipico de

inverno.

Todos os recintos da unidade habitacional sdo simulados considerando as trocas
térmicas entre os seus ambientes e os resultados avaliados referentes a um dormitério e a
sala, considerando as condigcOes apresentadas a seguir: a edificacdo orientada conforme a
implantacdo, sendo que a unidade habitacional da edificacdo escolhida é ser simulada na

condicdo a mais critica do ponto de vista térmico.

A absortancia a radiacdo solar das superficies expostas deve ser definida conforme a
cor e as caracteristicas das superficies externas da cobertura e das paredes, conforme
orientacdes a seguir: (a) cobertura: valor especificado no projeto, correspondente, portanto,
ao material declarado para o telhado ou outro elemento utilizado que constitua a superficie
exposta da cobertura; (b) parede: assumir o valor da absortancia a radiacdo solar
correspondente a cor definida no projeto. Caso a cor ndo esteja definida, simular para trés

alternativas de cor: cor clara (0,3); cor média (0,5); cor escura (0,7).

A simulacdo considera uma cidade representativa de cada uma das oito Zonas
Biocliméticas, sugeridas pela norma NBR 15.220 (ABNT, 2005), conforme mostrado na
Tabela 8. O estudo é para os dias tipicos de verdo e inverno conforme estabelecido pela
norma 15.575 (ABNT, 2013), Tabela 9 e Tabela 10. O conceito de um dia tipico de projeto
é caracterizado pela sua frequéncia de ocorréncia — o dia mais quente para verao e mais frios
para inverno segundo a média dos Ultimos 10 anos — além de representar as condi¢cGes mais
significativas ao longo do periodo de verdo e de inverno e quantificar os niveis de exigéncia

na avaliacdo de desempenho térmico a ser realizada na edificacéo.

Tabela 8 — Zonas Bioclimaticas e as cidades para simulagéo

ZONA BIOCLIMATICA Latitude Longitude Altitude
1 Curitiba (PR) S 25° 42 W 49° 27 924 m
2 Passa Quatro (MG) S22°23’ W 44° 58' 1017 m
3 S&o Paulo (SP) S 23°50' W 46° 62' 792 m
4 Brasilia (DF) S 15° 78 W 47° 93' 1.160 m
5 Vitéria da Conquista (BA) S 14° 88 W 40° 79' 875m
6 Campo Grande (MS) S 20° 45' W 54° 62' 530 m
7 Cuiaba (MT) S 15° 55' W 56° 12' 151 m
8 Manaus (AM) S3°13 W 60° 02' 72m

Fonte: adaptado de ABNT, 2005 e INMET, 2017
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Tabela 9 — Dados de dias tipicos de verdo das cidades simuladas

) Temax Adr:;?:: lcjjze Tenawo | RadiaGd0 |\ 1 ocidade
ZONA BIOCLIMATICA | diéria temperatura amido solar décimos
°C oC °C Wh/m?
1 Curitiba (PR) 31,4 10,2 21,3 4.988 8
2 Passa Quatro (MG) 31,8 11,7 21,6 5.307 8
3 Séao Paulo (SP) 31,9 9,2 21,3 5.180 6
4 Brasilia (DF) 31,2 12,5 20,9 4.625 4
Vitoria da Conquista
5 (BA) 31,7 10,3 21,0 5.030 8
6 | Campo Grande (MS) 33,6 10 23,6 5.481 6
7 Cuiaba (MT) 37,8 12,4 24,8 4972 6
8 Manaus (AM) 34,9 9,1 26,4 5.177 7

Fonte: CPTEC,2009; INMET, 2017

Tabela 10 — Dados de dias tipicos de inverno das cidades simuladas

Amplitude o
Te min L Te bulbo Radiacdo .
ZONA BIOCLIMATICA | diéria tei:;:fafjra imico solar Negzé?;g:de
°C oC °C Wh/m?
1 Curitiba (PR) 0,7 11,6 11,0 3.211 6
2 | Passa Quatro (MG) 2,6 16,6 14,0 3.595 7
3 Séo Paulo (SP) 6,2 10,0 13,4 4,418 6
4 Brasilia (DF) 10,0 12,2 14,8 4.246 3
Vitéria da Conquista
5 (BA) 10,7 9,7 15,1 4,110 7
6 | Campo Grande (MS) | 13,7 11,5 17,3 4.250 4
7 Cuiabé (MT) 11,4 14,3 20,1 4.163 4
8 Manaus (AM) 21,4 7,9 25,0 4,523 7

Fonte: CPTEC, 2009; INMET, 2017

3.4 Simulacdo numérica das interacGes térmicas entre o ambiente externo e

interno

Para este estudo sdo adotados dois tipos de simulacdo numérica: uma simulacao
simplificada, que é adotada usualmente, e uma simulacdo iterativa utilizando Slab.
Adicionalmente, para ambos 0s casos, as simulacOes sdo realizadas considerando-se 8 zonas
biocliméticas para verdo e 5 zonas bioclimaticas para inverno, 1 e 5ren/h e 3 absortancias

(conforme orientacdo da norma NBR 15.575).
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Na simulacdo simplificada sdo inseridos varios dados da edificacdo e do ambiente
que a circunda. Esses dados vdo desde os dados da Zona Biocliméatica (como latitude,
longitude e altitude) como a modelagem de cada parede, piso, teto, janelas, portas e cobertura
da edificacdo. Neste método insere-se as temperaturas do solo diretamente no programa de

simulagdo por meio do parametro “Site: Ground Temperature: Building Surface”.

Para a simulagdo com o uso do pré-processador Slab é preciso, inicialmente, fazer
uma pré-simulacéo inserindo-se as temperaturas do solo no arquivo de modo a se calcular as
temperaturas médias mensais internas, ponderando as temperaturas de cada zona da

edificacdo de acordo com sua respectiva area.

Essas temperaturas sdo entdo inseridas numa nova simulagdo onde o pré-processador
Slab e todos os seus parametros sao utilizados. Esses parametros relacionados ao Slab
envolvem as propriedades dos materiais (solo e laje), se existe ou ndo neve cobrindo o solo

e as condicOes de contorno para transferéncia de calor pelo solo.

46



4. RESULTADOS

A seguir sdo apresentados os resultados obtidos na simulagdo numeérica,
considerando a influéncia do contato com o solo nas temperaturas internas da edificacdo. Os
resultados sdo apresentados para a simulacdo simplificada e com Slab separadamente e
também de forma comparativa entre as simulagdes (Apéndices B e C). A simulacdo €
realizada para um dia tipico de verdo (1° de janeiro) e um dia tipico de inverno (21 de junho).

4.1 Simulacéo simplificada

Nas Tabelas 11 a 14 apresentam-se os resultados de temperatura interna (Ti), em °C,
para simulacdo sem utilizacdo do pré-processador Slab. Nessas tabelas apresentam-se
também a influéncia de alternativas de projeto, como sombreamento, cores das superficies e
taxas de ventilacdo natural seguindo as diretrizes e recomendacdes da norma NBR 15.575
(ABNT, 2013), em funcdo do mapeamento bioclimatico do Pais sugerido pela norma NBR
15.220 (ABNT, 2005).

A absortancia a radiacdo solar é avaliada variando-se trés op¢oes de cor: clara, a=0,3;
média, a=0,5; e escura, a=0,7, conforme a norma NBR 15.575 (ABNT, 2013).

O recurso arquitetbnico de sombreamento é implantado por meio de beirais do
telhado de forma a bloquear a insolacdo direta para o interior da edificacdo. A ventilacéo
natural dos ambientes é avaliada utilizando taxas de ventilacdo e/ou renovacdo do ar
constante (Zone Ventilation), com taxa de 1 ren/h e 5 ren/h, conforme diretrizes da norma
NBR 15.575 (ABNT, 2013).

Tabela 11 — Condig¢des minimas de temperatura interna, para um dia tipico de Verdo, 1 ren/h com

sombreamento sem Slab

VERAO - Ti max (°C) — 1 ren/h com sombreamento
Zona T. a=20,3 a=20,5 o=0,7
Bioclimatica e Sala | Quarto2 Sala Quarto 2 Sala | Quarto2
1 314 32,2 31,2 32,3 31,3 32,4 314
2 31,8 32,8 31,9 33,1 32,1 33,4 32,4
3 31,9 31,9 31,6 32,0 31,8 32,1 31,9
4 31,2 28,5 28,9 28,6 29,0 28,7 29,2
5 31,7 31,4 31,4 31,6 31,7 31,8 31,9
6 33,6 33,3 33,1 33,4 33,3 33,6 33,4
7 37,8 36,3 36,3 36,4 36,4 36,5 36,6
8 34,9 35,8 37,1 36,1 37,4 36,3 37,8
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Tabela 12 — Condigdes minimas de temperatura interna, para um dia tipico de Verao, 5 ren/h com

sombreamento sem Slab

VERAO - Ti max (°C) — 5 ren/h com sombreamento
Zona T 0=20,3 o=20,5 o=0,7
Bioclimatica Bmex Sala Quarto 2 Sala Quarto 2 Sala Quarto 2
1 31,4 30,8 30,4 30,9 30,5 30,9 30,5
2 31,8 31,2 30,7 31,3 30,9 31,4 31,0
3 31,9 31,1 31,0 31,2 31,1 31,2 31,2
4 31,2 28,9 29,1 28,9 29,2 28,9 29,3
5 31,7 30,7 30,7 30,7 30,8 30,8 31,0
6 33,6 32,6 32,6 32,7 32,6 32,8 32,7
7 37,8 36,1 36,1 36,2 36,2 36,2 36,3
8 34,9 34,5 35,3 34,6 35,4 34,7 35,6

Tabela 13 — Condig¢des minimas de temperatura interna, para um dia tipico de Inverno, 1 ren/h com

sombreamento sem Slab

INVERNO - Ti min (°C) — 1 ren/h com sombreamento
Zona Te min a=20,3 a=20,5 o=0,7
Bioclimatica +3 Sala Quarto 2 Sala Quarto 2 Sala Quarto 2
1 3,8 59 6,4 59 6,5 6,0 6,5
2 5,7 10,0 10,9 10,1 10,9 10,2 11,0
3 9,7 11,4 11,9 114 12,0 11,5 12,0
4 13,1 14,8 14,8 14,8 14,8 14,9 14,8
5 13,8 15,6 16,1 15,7 16,2 15,8 16,3

Tabela 14 — Condig¢des minimas de temperatura interna, para um dia tipico de Inverno, 5 ren/h com

sombreamento sem Slab

INVERNO - Ti min (°C) — 5 ren/h com sombreamento
Zona Temin a=20,3 a=20,5 o=0,7
Bioclimatica +3 Sala Quarto 2 Sala Quarto 2 Sala Quarto 2
1 3,8 3,5 3,8 3,5 3,8 3,5 3,8
2 5,7 6,7 7,1 6,7 7,1 6,7 7,1
3 9,7 91 9,4 91 9,4 9,1 9,4
4 13,1 12,9 12,9 12,9 12,9 12,9 12,9
5 13,8 13,2 13,5 13,3 13,5 13,3 13,5

Conforme o esperado, 0 aumento na absortancia a radiacdo solar “o” dos painéis
implica no aumento dos ganhos de calor e consequente elevacdo das temperaturas internas.
Além disso, o aumento no nimero de renovacgdes por hora nos ambientes faz com que o
perfil de temperatura interna se aproxime da externa. No verdo, nos casos em que a

temperatura interna era superior a externa, 0 aumento do nimero de ren/h implicou na queda
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da temperatura interna; no entanto, nos casos em que a temperatura interna era inferior a
externa, houve um aumento na temperatura. No inverno, em todas as zonas analisadas a

temperatura interna caiu com o aumento do numero de ren/h.

Considerando-se os resultados apresentados nas Tabelas 11 a 14, observa-se que as
temperaturas internas atendem aos requisitos minimos sugeridos pela norma NBR 15.575
(ABNT, 2013) para o fechamento em LSF para o dia tipico de inverno considerando 1 ren/h

com sombreamento e para o dia tipico de verdo considerando 5 ren/h, exceto na zona 8.

4.2 Simulacdo com pré-processador Slab

De modo similar ao apresentado anteriormente, nas Tabelas 15 a 18 apresentam-se
os resultados de temperatura interna (Ti), em °C, para simulagdo com a utilizagdo do pré-
processador Slab. Adicionalmente, nas Tabelas 19 a 22 estdo os dados de “Surface Inside
Face Temperature” extraidos do programa EnergyPlus, que corresponde a temperatura da
face interna do painel analisado.

Tabela 15 — Condi¢des minimas de temperatura interna, para um dia tipico de Verdo, 1 ren/h com

sombreamento e Slab

VERAO - Ti max (°C) — 1 ren/h com sombreamento
Zona T. a=0,3 a=0,5 oa=0,7
Bioclimatica & max Sala Quarto 2 Sala | Quarto2 Sala Quarto 2
1 314 28,9 28,5 29,0 28,5 29,1 28,6
2 31,8 30,2 29,6 30,4 29,8 30,6 30,1
3 31,9 29,4 29,4 29,4 29,5 29,5 29,6
4 31,2 27,2 27,6 27,3 27,7 27,4 27,9
5 31,7 29,3 29,5 29,5 29,7 29,6 29,9
6 33,6 31,3 31,3 314 314 31,5 31,5
7 37,8 34,0 34,2 34,1 34,3 34,2 34,4
8 34,9 33,4 34,1 33,6 34,3 33,8 34,6
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Tabela 16 — Condi¢des minimas de temperatura interna, para um dia tipico de Verao, 5 ren/h com

sombreamento e Slab

VERAO - Ti max (°C) — 5 ren/h com sombreamento
Zona T. 0=20,3 o=0,5 o=0,7
Bioclimatica & max Sala Quarto 2 Sala Quarto 2 Sala Quarto 2
1 31,4 29,9 29,5 29,9 29,6 30,0 29,6
2 31,8 30,6 30,2 30,7 30,3 30,8 30,4
3 31,9 30,4 30,3 30,4 30,4 30,4 30,4
4 31,2 28,7 28,9 28,7 29,0 28,7 29,0
5 31,7 30,2 30,2 30,2 30,4 30,3 30,5
6 33,6 32,1 32,1 32,2 32,2 32,2 32,2
7 37,8 35,5 35,6 35,5 35,6 35,6 35,7
8 34,9 33,9 34,3 34,0 34,5 34,1 34,7

Tabela 17 — Condig¢des minimas de temperatura interna, para um dia tipico de Inverno, 1 ren/h com

sombreamento e Slab

INVERNO - Ti min (°C) — 1 ren/h com sombreamento
Zona Te, min a=20,3 a=20,5 o=0,7
Bioclimatica +3 Sala Quarto 2 Sala Quarto 2 Sala Quarto 2
1 3,8 7,7 7,3 7,7 7,3 7,7 7,3
2 5,7 10,7 10,3 10,7 10,3 10,8 10,4
3 9,7 12,3 12,0 12,3 12,0 12,3 12,1
4 13,1 15,5 15,2 15,5 15,2 15,5 15,2
5 13,8 15,8 15,5 15,8 15,6 15,8 15,6

Tabela 18 — Condig¢des minimas de temperatura interna, para um dia tipico de Inverno, 5 ren/h com

sombreamento e Slab

INVERNO - Tj, min (°C) — 5 ren/h com sombreamento
Zona Te, min a=20,3 a=20,5 o=0,7
Bioclimatica +3 Sala Quarto 2 Sala Quarto 2 Sala Quarto 2
1 3,8 4,9 4.8 49 4,8 4,9 4,8
2 5,7 17,7 7,5 1,7 7,5 7,7 7,5
3 9,7 10,1 10,0 10,1 10,0 10,1 10,0
4 13,1 13,6 13,4 13,6 13,4 13,6 13,4
5 13,8 13,8 13,7 13,8 13,7 13,8 13,7
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Tabela 19 - Dia tipico de Verdo, temperatura da face interna do painel para 1 ren/h com

sombreamento

VERAO — 1 ren/h com sombreamento

Zona T. 0=20,3 o=0,5 o=0,7
Bioclimatica & max Sala Quarto 2 Sala Quarto 2 Sala Quarto 2
1 31,4 26,3 25,4 26,3 25,4 26,3 25,4
2 31,8 27,5 26,8 27,6 26,8 27,7 26,9
3 31,9 26,9 26,5 26,9 26,5 26,9 26,6
4 31,2 24,9 24,9 24,9 25,0 24,9 25,0
5 31,7 26,9 26,7 27,0 26,8 27,0 26,9
6 33,6 29,0 28,7 29,1 28,7 29,1 28,8
7 37,8 31,2 31,0 31,2 31,0 31,3 31,0
8 34,9 31,1 31,1 31,1 31,2 31,2 31,3

Tabela 20 - Dia tipico de Verao, temperatura da face interna do painel para 5 ren/h com

sombreamento

VERAO - 5 ren/h com sombreamento

Zona o 0=03 0=0,5 =07
Bioclimatica o Sala Quarto 2 Sala Quarto 2 Sala Quarto 2

1 31,4 26,7 25,6 26,8 25,6 26,8 25,6

2 31,8 27,6 26,7 27,7 26,7 27,7 26,8

3 31,9 27,3 26,8 27,3 26,8 27,3 26,8

4 31,2 25,2 25,2 25,2 25,2 25,2 25,3

5 31,7 27,1 26,9 27,1 26,9 27,1 27,0

6 33,6 29,2 28,8 29,2 28,8 29,2 28,8

7 37,8 31,5 31,3 31,5 31,3 31,6 31,3

8 34,9 31,1 31,2 31,1 31,2 31,2 31,3

Tabela 21 - Dia tipico de Inverno, temperatura da face interna do painel para 1 ren/h com

sombreamento

INVERNO - 1 ren/h com sombreamento

Zona Te, min 0=0,3 o=0,5 oa=0,7
Bioclimatica +3 Sala Quarto 2 Sala Quarto 2 Sala Quarto 2
1 3,8 9,7 9,6 9,7 9,6 9,7 9,6
2 57 12,8 12,7 12,9 12,7 12,9 12,8
3 9,7 13,9 13,8 13,9 13,8 14,0 13,9
4 13,1 16,8 16,7 16,9 16,8 16,9 16,8
5 13,8 17,2 17,1 17,2 17,1 17,2 17,1
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Tabela 22 - Dia tipico de Inverno, temperatura da face interna do painel para 5 ren/h com

sombreamento
INVERNO - 5 ren/h com sombreamento
Zona Te, min 0=20,3 o=0,5 o=0,7
Bioclimética +3 Sala Quarto 2 Sala Quarto 2 Sala Quarto 2
1 3,8 8,6 8,5 8,6 8,5 8,6 8,5
2 5,7 11,8 11,7 11,8 11,7 11,8 11,7
3 9,7 13,0 13,0 13,0 13,0 13,0 13,0
4 13,1 16,3 16,3 16,3 16,3 16,3 16,3
5 13,8 16,4 16,3 16,4 16,3 16,4 16,3

No verdo, como todas as temperaturas internas possuem valores menores que as
externas, com 0 aumento do namero de ren/h implica no aumento da temperatura em todos
os ambientes. No inverno, a simulacdo com Slab resulta em um comportamento préximo da
simulacdo sem Slab, ou seja, em todas as zonas analisadas a temperatura interna cai com o
aumento do nimero de ren/h. As temperaturas da face interna dos painéis apresentam o

mesmo comportamento que as temperaturas internas dos ambientes.

Considerando-se os resultados apresentados nas Tabelas 15 a 18, observa-se que, as
temperaturas internas atendem aos requisitos minimos sugeridos pela norma NBR 15.575
(ABNT, 2013) para o fechamento em LSF em todos os casos apresentados quando a
temperatura do solo é simulada por meio do pré-processador Slab.

4.3 Avaliacdo comparativa

Por meio das simulacGes numéricas realizadas, € possivel comparar os resultados de
temperatura interna das zonas térmicas da edificacdo (sala e quarto 2) por meio da simulagédo
simplificada e da simulacdo com a utilizacdo do pré-processador Slab. Nas Figuras 17 a 20
sdo apresentados os valores horarios da temperatura do ar exterior e interior, referentes ao
dia tipico de verdo, para uma comparacdo direta entre as respostas térmicas da edificacéo,
com variacao das taxas de renovacdo de ar, em 1 ren/h com sombreamento e 5 ren/h com
sombreamento, para cor clara (0=0,3), zona bioclimatica 1 (Curitiba), levando-se em
consideracdo os resultados obtidos na simulagdo simplificada e na simulagdo com uso do
pré-processador Slab. Os resultados para as demais zonas, absortancias e taxas de renovagao

do ar encontram-se no Apéndice D.
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Temperatura (°C)

Figura 17 - Sala, dia tipico de Verao, Zona 1, 1 ren/h (¢=0,3)
—&— Temperatura externa ~ —=—1ren/h sem Slab ~ =—#=—1 ren/h com Slab
35,0
30,0
25,0
20,0
15,0

Temperatura (°C)

10,0
50

0,0

1 2 3 4 5 6 7 8 9 101112 13141516 17 18 19 20 21 22 23 24
Tempo (h)

Figura 18 - Sala, dia tipico de Verao, Zona 1, 5 ren/h (¢=0,3)
—&— Temperatura externa ~ —#=—5ren/h sem Slab  —#—15 ren/h com Slab
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Figura 19 — Quarto 2, dia tipico de Verdo, Zona 1, 1 ren/h (a=0,3)

—&— Temperatura externa ~ —#—1ren/h sem Slab  —#&—1 ren/h com Slab
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Figura 20 — Quarto 2, dia tipico de Verao, Zona 1, 5 ren/h (¢=0,3)

—&— Temperatura externa ~ —#=—5ren/h sem Slab  —#—15 ren/h com Slab
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Levando-se em consideracdo os resultados obtidos na simulagdo simplificada e na
simulacdo com uso do pré-processador Slab, nas Figuras 21 a 24 sdo apresentados os valores
horérios da temperatura do ar exterior e interior, referentes ao dia tipico de inverno, para
uma comparacao direta entre as respostas térmicas da edificacdo, com variacao das taxas de
renovacéo de ar, em 1 ren/h com sombreamento e 5 ren/n com sombreamento, para cor clara
(0=0,3), zona bioclimética 1 (Curitiba), levando-se em consideracdo os resultados obtidos

na simulacdo simplificada e na simulagdo com uso do pré-processador Slab.

Figura 21 - Sala, dia tipico de Inverno, Zona 1, 1 ren/h (a=0,3)
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Figura 22 - Sala, dia tipico de Inverno, Zona 1, 5 ren/h (a=0,3)

—&— Temperatura externa + 3°C ~ —@=—5ren/hsem Slab =5 ren/h com Slab

1 2 3 4 5 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24
Tempo (h)

Figura 23 — Quarto 2, dia tipico de Inverno, Zona 1, 1 ren/h (¢=0,3)

—&— Temperatura externa + 3°C ~ =—=—1ren/hsem Slab  =—&=1 ren/h com Slab

1 2 3 4 5 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24
Tempo (h)

Figura 24 — Quarto 2, dia tipico de Inverno, Zona 1, 5 ren/h (¢=0,3)

—&— Temperatura externa + 3°C ~ —#—5ren/hsem Slab ~ —&—5 ren/h com Slab

1 2 3 4 5 6 7 8 9 101112 13 141516 17 18 19 20 21 22 23 24
Tempo (h)
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As temperaturas internas da edificagdo obtidas nas simula¢es numéricas apresentam
0 mesmo comportamento para ambas as zonas analisadas. Porém, a sala apresenta as maiores

diferencas de temperatura entre as simulaces.

Observando-se os resultados mostrados nas figuras anteriores, verifica-se que existe
um impacto consideravel com a inclusdo da temperatura do solo e sua interagdo com a
edificacdo no conforto ambiental dos ambientes — no verdo as temperaturas reduzem,
podendo implicar em uma variacdo de 4,5°C e no inverno as temperaturas aumentam,
gerando uma diferenca de até 2,1°C — sendo mais evidente no perfil com uma taxa de

renovacéo do ar de 1 ren/h.
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5. CONCLUSAO

O objetivo geral deste estudo foi avaliar comparativamente o desempenho térmico
de uma habitacdo de interesse social em Light Steel Framing utilizando dois métodos de
simulacdo numérica; um convencional, inserindo as temperaturas superficiais do solo, e

outro utilizando o pré-processador Slab.

A temperatura do solo, especialmente em edificacbes térreas, influencia no
comportamento térmico de um ambiente por meio das trocas entre o piso e o solo. O pre-
processador Slab permite uma simulacdo interativa considerando essa influéncia do solo nas

temperaturas da edificagdo e vice-versa.

Nos casos analisados, a utilizacdo do pré-processador permitiu a obtencdo de
temperaturas internas mais altas no inverno e temperaturas internas mais baixas no verdo em
comparacdo com a simulacdo convencional, o que demonstra efetivamente a acdo da

temperatura do solo no comportamento térmico da edificacéo.

Neste estudo a variagdo de temperatura chega a 4,5°C no verédo e 2,1°C no inverno.
Essa variacdo em um projeto habitacional pode significar a aprovacdo ou nao deste baseado
na norma de desempenho NBR 15.575 (ABNT, 2015).

O tipo de fechamento, a defini¢do de cor, a existéncia ou ndo de sombreamento, a
orientagdo solar da edificacdo, entre outros pontos, tem grande impacto no desempenho
térmico de uma edificacdo. Porém, como pode ser verificado por meio desta pesquisa, 0
modelo de simulacdo utilizado também influencia nos resultados obtidos e pode tornar um
ambiente mais confortavel termicamente quando em comparagdo com uma metodologia de

avaliagdo mais simplificada.

5.1 Sugestdo para trabalhos futuros

Sugere-se 0 prosseguimento desta pesquisa aplicavel em edificagdes com partes sob
0 solo, como pordes e garagens, avaliando comparativamente sua performance térmica, por

meio do pré-processador Basement do EnergyPlus.
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APENDICE A

PARAMETROS DE ENTRADA DO ENERGY PLUS E PRE-
PROCESSADOR SLAB

Neste apéndice encontram-se detalhados os pardmetros de entrada do programa
EnergyPlus e do pré-processador Slab.

As duas interfaces basicas do EnergyPlus sdo o EP-Launch e o IDF Editor, sendo o
primeiro um gerenciador de simulacédo e o segundo um arquivo de edicdo de parametros. O

acesso IDF Editor é feito por meio do EP-Launch (Figura A.1).

Figura A.1 — Interfaces do programa EnergyPlus

E EP-Launch

File Edit View Help

Single Input File I Group of Input Filesl Histur_l.Jl LItiIitieaI
— Input File

IE:&Users'ﬂJessica Fabriz\D ezktophEnerguPlus - Mestrado\Preliminart nvemo_Trent 0 3WPRE 1211 D.S‘sprelimll

Browsze... | Edit - Text Editor

—wieather File

IE:\US&r&Uessica Fabnz\D ocumentshE nergePlus\DADOS DE TEMF'EFI.-’-‘«TLIFIMEH.&_Euritiha-ﬁfunmpen.EE;I

Browse... |

—Wiew Results
2 Tables | Emors | DEIN || ELDMP | BND || BemtOut | | Bamt TS5 |
K teters | RODD | DE OUT || CFDMP | DEG || Bsmt | EDD |
Yarables | MDD | M&P || Soreen | SLN | | Bamtudit] | Table =L |
B | WD | ExFIDF || SHD | ESO | SlabOut |
sva | car | EPMIDF || wRML | MTE | Slab |
DxF || 552 | [EPMDET| Audit | |ProcCS% | SlabEn |

Simulate. .. |
EnergyPluz 8.4.0 E xit |

A edicdo dos parametros de entrada é feita por meio de uma lista de opcdes de

preenchimento de acordo com o tipo de simulacdo que se deseja realizar. Abaixo segue a
lista com as defini¢des dos parametros de entrada do programa para simulacdo de um dia
tipico.
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a) Version
Refere-se & versdo do arquivo IDF do EnergyPlus, Figura A.2.

Figura A.2 — Verséo do programa EnergyPlus

[Q007] Verzion

[0001] SirmulationCottral

[0001] Building

[0001] ShadomwCalculation

[0007] SurfaceConvectiondlgarithm:nzide
[0007] SurfaceConvectiondlgarithm: Jutzide
[0007] HeatB alancedlgorithm

[0007] ZonediHeatB alancedlgorithm
[0007] Timestep

[0007] Site:Location

el e off sk el Clusr bl
[0001] SizingPeriod:D esignDay Fpananon o1 TBISEL and JHIem T

[0001] Site: GroundT emperature: BuildingSurface Dbie;t Dezcriphion: Specifies the EnergyPlus version of the
[0001] Site: GroundR eflectance IDOF file.

[0002] ScheduleT ypelimits . L

[0002] Schedule:Campact Field Diezeription:

[0012] Material ID: A1 .

[0003] W atenalAirG ap Enter a alphanumeric value

[0007] *windowekd atenal:Glazing w | Thiz field iz required,

Field nits 0bi1

VYergion |detifier

b) Simulation Control

Especifica os tipos de calculos que o programa deve realizar. Para definir cada uma

das opcdes, modifica-se a entrada da varidvel para Yes (Sim) ou No (N&o), como ilustrado

na Figura A.3.
Figura A.3 — Controle de simulagéo
0001] Wersion A
SimulationContral
[0001] Building
[Q001] ShadowCalculation
[0001] SurffaceConvectondlgonthm: Inzide
[O001] SurfaceCorvectiondlgarithm: Dutside . . :
[0001] HeatBalancetlgarithm Explanation of Object and Current Field
[0001] ane-ﬁ.irHeatBaIanc&ﬁlgDrithm Object Descrption: Mate that the fallowing 3 fields are related
[0001] T!mestep ) to the Sizing:Zone, Sizing:System,
[0001] S!l‘?i‘:'ca_t":'” ) and Sizing: Plant objects. Having theze fields set to'v'es but
[0001] SizingPeriod DesignDay na carresponding
[0001] S!te:GruundTemperaturE:BUIIdlngSurfaCE Sizing nbject will not causze the zizing to be done. Howewer,
[0001] Site:GroundReflectance having any of these
[0002] ScheduleT ypeLimits fields get to Mo, the coresponding Sizing object is ignored.
[0002] Schequle:EDmpact Mate alzo, if pou want to do gpstem zizing, pou must alzo do
[0012] Mater!al ) zone zizing in the zame
[0002] M aterial:&iliap ¥ rur ar an erar will result. v
Field Unitz Objl
Do Zone Sizing Calculation
Do Spstem Sizing Calculation Mo
Do Plant Sizing Calculation Mo
Fun Simulation far Sizing Penads Yes
Fun Simulation for 'weather File Fun Periods Ma
Do HWALC Sizing Simulation for Sizing Periods Mo
b awirnum Mumber of HYAL Sizing Simulation Pazzes 1
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¢) Building

Conforme ilustrado na Figura A.4, esta classe descreve 0s parametros que Sao

utilizados durante a simulacéo.

Figura A.4 — Classe construcéo

[0007] Wersion ~
0001] SimulationContraol

[00071] ShadowCalculation
[O0071] SurfaceConvectiondlgarithm: | neide
[0007] SurfaceConvectiondlgarithrm: Dutside

[0001] HeatE alancedlgorithm E splanation of Object and Current Field

[0001] ZanediH eath alancedlgarithm Object Descrption; Dezcrbes parameters that are uzed during »
[0007] Timestep the: simulation

[0001] SitecLocation of the building, There are necessary commelations between the
[0001] SizingPenod: Designl ay antries far

[00071] Site: Ground T emperature:BuildingSurface thiz object ahd some entries in the SiteWeatherStation and
[0001] Site:GroundReflectance M Site:Height anation objects, specifically the Terain field. o
Field Units Obil

Mame modelol

Harth &xis deqg 180

Tenain Suburbs

Loads Convergence Tolerance Value 0.04

Temperature Convergence Tolerance Walue deltalC 0.04

Salar Distribution FUllE sterior

b airnum Murber of Warmup Days 25

b imirmurn Humber of ‘W armup D ayps g

e Field: Name — nome para identificacdo da edificacdo em estudo;

e Field: North Axis — indica o posicionamento da edificacdo em relacdo ao norte
verdadeiro;

e Field: Terrain — define o tipo de terreno;

e Field: Loads Convergence Tolerance Value — define a precisdo da convergéncia das
cargas térmicas;

e Field: Temperature Convergence Value — define a precisdo da convergéncia de
temperatura;

e Field: Solar Distibution — define qual o modelo a ser adotado para o calculo das
trocas de calor devido a radiacdo. A opcdo mais frequentemente utilizada € a
FullinteriorandExteriorWithReflections que considera a reflexdo solar de
dispositivos de sombreamento, do solo e das superficies de edificios vizinhos.

e Field: Maximum Number of Warmup Days — especifica 0 nimero maximo de dias de
aquecimento que pode ser utilizado na simulacdo antes da convergéncia ser

alcancada (default: 26 dias);
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e Field: Minimum Number of Warmup Days — especifica 0 nUmero minimo de dias de
aquecimento que pode ser utilizado na simulacdo antes da convergéncia ser
alcancada (default: 6 dias);

d) Shadow Calculation

Célculo de sombreamento para um periodo de dias Figura A.5.

Figura A.5 — Sombreamento

[0001] Yersion ~
[0001] SimulationContral
0001] Building

ShadowCalculation
[00M] SurfaceConvectiondlgonthm:Inside
[0001] SurfaceConvectiondlgonthm: Dutzide

[0001] HeatB alancetigarithm Explanation of Object and Current Field

[0001] ZoneAiH eatb slancedigorithm Object Dezcription: This object is uzed to control details of the A
[0o01] T!mestep ) zolar, shading, ahd daylighting models

[oo0t] S!tg:LDca_tlon )

[0001] SizingPeriod.DesignDay Field Dezcription: choose calculation method. note that

[D0m] S!te:GmundT emperature:Building3 urface TimestepFrequency is only needed for certain cases and can
(0001] Site:GroundReflectance ¥ lincrease execution time significantly. v
Field Units

Calculation Method

Calculation Frequency

Maxirmumn Figures in Shadow Owerlap Calculations
Falygon Clipping Algarithnn

Sky Diffuse Modeling Algorithm

e) Surface Convection Algorithm: Inside

Refere-se ao pardmetro de definicdo dos modelos utilizados para convecgédo
superficial da face interior de todas as superficies de transferéncia de calor no objeto

modelado.

f) Surface Convection Algorithm: Qutside

Refere-se ao pardmetro de definicdo dos modelos utilizados para convecgédo
superficial da face externa de todas as superficies de transferéncia de calor no objeto

modelado.

g) Heat Balance Algorithm

Objeto para selecdo do tipo de algoritmo de transferéncia de calor e umidade a ser

utilizado em todos os calculos.
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h) Zone Air Heat Balance Algorithm

Objeto para selecdo do tipo de algoritmo de solucdo a ser utilizado no calculo do
balanco de ar das zonas.

i) Timestep

Define o intervalo de tempo utilizado nas interagdes de calculos e resultados das
simulag0es.

j) Site: Location

Conforme Figura A.6, este item especifica os detalhes da localizacdo geografica da

edificacdo a ser simulada; considera dados de entrada de latitude, longitude, fuso horério e
altitude.

Figura A.6 — Localizacéo da edificacéo

[0001] Yersion ~
[0001] SimulationCaontral

[0001] Building

[0001] ShadowCalculation

[0001] SurfaceConvectiondlgorithn: | nside

[0001] SurfaceConvectiondlgorithm: Dutside

[0001] HeatB alancedlgarithm

3 ) E xplanation of Object and Curent Field
[00a1] Epne.-’-'-.ereatBaIancaﬂ.Igorlthm

00011 Timestep Object Dezcrption: Specifies the building's lozation. Only one A
Cite:Location loc:ation iz allowed.

[0001] SizingPeniod: D esignD ay ‘“Weather data file location, if it exists, will overide this object.

[0001] Site:GroundT emperature:BuildingSurface W

Field Units Okl

e

Latitude deqg -20,04

Longitude deqg 4927

Tirme Zone hir 3

Elervation m 924

k) Sizing Period: Design Day

Conforme mostrado na Figura A.7, neste item estipulam-se os dados climaticos

relacionados a dias tipicos em que se deseje realizar uma simulacéo.
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Figura A.7 — Entrada de dados climaticos

[0001] Werzion S
[0001] SimulationControl

[0001] Building

[0001] ShadowCalculation

[0001] SudfaceConvectiondlgonithm:lnzide

[0001] SufaceConvectionalgonthm: D utside

[0001] HeatB alancedlgorithm

[0001] ZonediHeatBalancesigarithm E splanation of Object and Current Field
[0001] Timestep Object Descrption: The design day object
0001] Site:Location creates the parameters for the program to
[0001] SizingPenod: DezignD ay create

[0001] Site: GroundT emperature: BuildingS urface the 24 hour weather profile that can be
[0001] Site: GroundR eflectance ¥ |uzsed for sizing as well as

Field Unitz Objt

Mame IMWVERMO Curitiba
td anth g

Dray of Month 21

Dap Type WinterD esignD ay

b awirnurn Dp-Bulb Temperature C 12,3

Daily Diy-Bulb Temperature Range deltalC 116

D-Bulb Temperature Range Modifier Type Defaultt ultipliers
Dip-Bulb Temperature Range Modifier Day Schedule M.

Humidity Condition Type WetBulb

Wetbulb ar DewPaoint at Masirum Dry-Bulb [ 12.3

Humidity Condition Day Schedule Mame

Hurnidity Fatio at Maximum Dm-Bulb kgt ater/k.alime,

Enthalpy at Mazimum Diy-Bulb Jikg

Draily ‘wet-Bulb Temperature Range deltalC 116

Barometric Prezsure Fa 30332

Wind Speed s 1249

Wind Direction deg i

Rain Indicator Mo

Show Indicatar Mo

Dawlight Saving Time Indicator Mo

Solar Model Indicator ASHRAEClearSky
Beam Solar Day Schedule Mame

Fhiff e Colar Mz ©ededods bl sme

I) Site: Ground Temperature: Building Surface

Considera a média mensal da temperatura do solo abaixo da edificacdo simulada,
sendo utilizada pelo EnergyPlus para avaliacdo da troca de calor que ocorre entre 0 solo e 0
ambiente gque esta em contato direto com o0 mesmo. As temperaturas médias mensais do solo

apresentadas na Figura A.8 estdo disponiveis nos arquivos climaticos.
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Figura A.8 — Dados de temperatura do solo

[0001] Werzion -
[0001] SimulationContral

[0001] Building

[0001] ShadowCalculation

[0001] SurfaceConvectionAlgorithr:Inside

[0001] SurfaceConvectonAlgorithn Outzide

[0001] HeatB alanceslgorithm

[0001] ZonediHeatB alancetigorithm Explanation of Object and Current Field
[0001] Timestep Object Description: These
[0001] Site:Location temperatures are specifically for those
0001] SizingPenod: Dezignl a surfaces that have the outzide
Site: Ground T emperature: BuilldingS urface ervironment
[0001] Site: GroundR eflectance ¥ lof "Ground", Documentation about W
Field Unitz Dbl
January Ground Temperature C
February Ground Temperature C 19,1
March Ground Temperature C 18
April Ground Temperature C 16,7
May Ground Temperature C 124
June Ground Temperature C 111
July Ground T emperatune C 115
August Ground Temperature C 11.3
September Ground T emperature C 13.3
October Ground Temperature C 148
Movember Ground Temperature C 16.8
December Ground Temperature C 17.8

m) Site: Ground Reflectance

Caracteriza a reflexdo do solo (0,2 equivale a refletancia de solo com grama).

n) Schedule Type Limits

Refere-se ao tipo de programacdo e os limites utilizados na validacdo de outras
programac6es (Figura A.9).

Figura A.9 — Tipo de programacao e limites de valores

0001] Site:GroundR eflectance s

heduleT ypelimitz
[0002] Schedule:Compact
[0012] Matenal
[Q003] b aterialkdirG ap
[0007] wWindowbd aterial: Glazing
[0007] Construction

[0001] GlobalGeometyRules Explanation of Object and Current Field

[0007] Zone Object Descripiion: ScheduleT ypelimits specifies the data
[O061] BuildingSurface:Detailed tppes and limits for the values contained in schedules

[O017] FenestrationS urface:Detailed

[000B] Shading:2ane: D etailzd Field Description: uzed to validate schedule types in

[0007] Zoneentilation:D esignFlowR ate ¥ |various schedule objects W
Field nits Obil Obj2

Marme Any Mumber Fractian

Lower Limit ' alue Vares 1]

Upper Limit W alue vares 1

MHumernic Type COMTIMUOUS

Unit Type
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0) Schedule: Compact

Refere-se a programacao das rotinas utilizadas nas simulagdes (Figura A.10).

Figura A.10 — Rotinas de simulacdo

[00M] Sike:GroundReflectance ~
0002] ScheduleT ypelinits

[O003] b aterialtirGap
[0001] wWindowkd aterial: Glazing
[0007] Canstruction

[0001] GlabalGeometrFules Explanation of Object and Current Field

[0007] Zone Ohiject Description: Ireqular object. Doss mat follaw the uzual ~

[0061] BuildingSurface:Detailed definition for fields. Fields A3... are:

[0017] FenestrationSurface:Detailed Through: Date

[000E] ShadingZone: D etailed For: &pplicable days [ref: Schedulew eek: Compact]

[0007] Zoneventilation: DesignFlowR ate ¥ Nnterpolate: Yes/MNa [ref: Schedule:Day:Interval] - optional, if not v

Field Units Obil Obj2 A

RED= Infiltracan Tranzmitancia

Schedule Tupe Limitz Mame Fraction Fraction

Figld 1 varies Thraugh: 12/31 Through: 12/31

Field 2 varies For: AlD aps For: AllD aps

Field 3 varies Until: 2400 Until: 2400

Field 4 PEI 1 I}

Field 5 EI

Field & varies v
p) Material

Conforme ilustrado na Figura A.11, este objeto é utilizados para insercdo das
propriedades fisicas e térmicas dos materiais da edificacdo, tais como densidade, calor
especifico, condutividade, entre outras. Essas propriedades podem ser obtidas na NBR
15.220 (ABNT, 2005).

Figura A.11 — Propriedades fisicas e térmicas na simulagao

[0001] Site:GroundR eflectance '
[0002] ScheduleT ypeLimitz
0002] Schedule:Compact

[0003] b aterial:AirGap
[0001] Windowh aterial: Glazing
[000F] Construction

[0001] GlobalGeometryRules E xplanation of Object and Current Field

[0007] Zone

[0061] BuildingSurface:Detailed
[0017F] FenestrationSurface: Detaled
[0008] Shading:Zone:Detailad

Object Descrphon: Begular matenals descrbed with full
zet of thermal properties

Field Description:

[0007] ZoneVentilation:D esignFlowR ate 1D: &1 ]
Figld ritz Obj3 Obi4

Marme placa cimenticia geszso acartonado
Roughness tediumB ough Smooth
Thickness m 0.m 024
Conductivity -k 0,95 0,35

Denzity kag/m3 2200 1000

Specific Heat JAkg-k 240 240

Thermal Absorptance 0.3 0158

Solar Abzorptance 0.3 0,158

Yizible Absorptance 02 0,158
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q) Material Air Gap

Item para descricdo do ar contido nos elementos opacos, os valores de resisténcia
térmica devem ser consultados na NBR 15.220 (ABNT, 2005).

r) Window Material: Glazing

Item para descrigdo dos parametros dos vidros para janelas exteriores.

s) Construction

Refere-se as camadas de materiais que compdem os fechamentos da edificacéo, por

tipo de fechamento como ilustrado na Figura A.12.

Figura A.12 — Dados dos tipos de fechamento para simulagéo

[0007] Site:GroundReflectance
[000Z] ScheduleT ypelimitz
[000Z] Schedule:Compact
[O0012] M aterial

[0003] M aterialAirGap

0001] “windowabd aterial: Glazing
[0007] Construction

[0001] GlobalGeometwRules

[0007] Eone

[0081] BuildingSuiface:Detailed

[0017] FenestrationSuface:Detaled
[000E] ShadingZone:Detailed

[0007] Lonel'entilation:D esignFlowR ate

E xplanation of Object and Current Field

Object Description: Start with outzide laper and worle your »
way to the inside layer

Up to 10 layers total, 8 for windows

Enter the material name for each laver

Figld
Harne
Outside Layer
Layer 2
Layer 3
Layer 4
Layer &
Layer B
Layer ¥
Layer 8
Layer 9
Layer 10

[nits

]
Ok Obj2

portas

placa cimenticia compenzado

0SB ar porta

la de widra 2 compenzada

gesso acartonado

t) Global Geometry Rules

Conforme ilustrado na Figura A.13, este item descreve 0s parametros geométricos

utilizados no EnergyPlus. Por meio de um sistema de coordenadas cartesianas em trés

dimensoes (3D), sédo identificados os vértices de cada superficie.
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Figura A.13 - Regras geométricas globais

[0007] Site:GroundReflectance ~
[0002] S cheduleT ypelimits

[0002] 5 chedule: Compact

[D012] Maternial

[0003] b aterialAiiE ap

(0007 ] windowkd aterial: Glazing

0007] Construction

Ewplanation of Object and Cunent Field

GeometyRules
Object Description: Specifies the A
[00E7] BuildingSurface: Detailed gearnetric rles used o describe the
[0017] FenestrationSurface:Detailad input of surface vertices and
[000E] Shading:Zone:Detailed daylighting reference points.
[0007] Zoneventilation: D esignFlowR ate A ]
Field Units Obil

Starting Y ertex Position Upperleft =
Yertes Entry Direction Counterclockwize
Coordinate System Relative

D aylighting Reference Point Coordinate System Relative
Rectangular Surface Coordinate System Relative

u) Zone

Define as caracteristicas de cada zona térmica a ser simulada, como seu nome,

orientacdo em relacdo ao Norte, bem como suas coordenadas.

v) Building Surface: Detailed

Detalhamento das dimensdes de cada superficie (paredes, pisos, teto e forro) das

zonas da edificacdo a ser simulada (Figura A.14).

Figura A.14 — Detalhamento das superficies

[0001] Site:GroundR eflectance ~
[0002] ScheduleT ypelimits

[0002] Schedule: Compact

[0012] Matenal

[0003] M atenalfirs ap

[0001] “Windowhd aterial: Glazing

[0007] Construction

[0001] GlobalGeometyPules E xplanation of Object and Current Field
0007] Zare Object Description: Allows for detailed entry of building heat »
00E1] BuildingSurface: D etailed transfer sufacez. Does not include subzufaces such as
[0017] FenestrationSurface: Detailed windows ar doars.
[0006] ShadingZone:Detailed
[0007] Zoneventilation: D esignFlowR ate ¥ |Field Description: v
Field Unitz Obil Objz ~
Name F20s
Surface Type il wiall
Canztruction Mame FET FIL
Zone Mame ZOMAL ZOMN&T
Outzide Boundary Condition Outdoors Surface
Outzide Boundary Condition Object P20b
Sun Exposure SunExpozed MoSun
Wind E sposure WindE spozed MHotwind
Wiew Factor to Ground autocalculate autocalculate
Murmber of Vertices 4 4
Wertes 1 #-coordinate m a i]
Wertex 1 -coordinate m 56 1
Wertex 1 Z-coordinate m 29 29
Wertes 2 #-coordinate m a a
ertex 2 'Y-coordinate m 56 1
Wertex 2 Z-coordinate m 1} 0
Wertex 3 ¥-coordinate m a 2.7
Wertes 3-coordinate m 1 1
Wertex 3 Z-coordinate m 1} 0
Wertex 4 X-coordinate m a 27
Werter 4 -coordinate m 1 1
Yertex 4 Z-coordinate m 249 249
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w) FEenestration Surface: Detailed

Detalhamento das subsuperficies (janelas, portas opacas e portas de vidro) da

edificacdo a ser simulada.

X) Shading Zone: Detailed

Objeto utilizado para descricdo de elementos de sombreamento.

y) Zone Ventilation: Design Flow Rate

Conforme ilustrado na Figura A.15, este item refere-se a ventilacdo simples,

renovacgdes por hora.

Figura A.15 — Taxa de ventilagdo

[0007] Zone ~
[O0E1] BuildingS urface: Detaled

[0017] FenestrationSurface:Detailed

006] Shading.Zone:Detailed

[0007] Zonelentilation: D ezignFlowR ste
[0001] OutputariableDictionary

[0001] Output:Surfaces: List

[0001] Output:Surfaces: Drawing

[0001] Output: T able: S ummanR eports Object Description: Yentilation is specified as a design level
[0001] OutputContral: T able:Style which iz modified by a schedule fraction, temperature

[0002] Outputariable difference and wind speed:

[0001] Output:SOLite entilation=\design * Fechedule ® [& + BT zone-Todb)| +
[0001] Cutput:Diagnostics ¥ CWindSpd + D WindSpd=2) W

Explanation of Object and Current Field

Field nitz Obi1 (]ae ~
M ame YENT2

Zone or ZoneLizt Mame Z0OMAT Z0MAZ

Schedule Name Infiltracan Infiltracao

Deszign Flow B ate Calculation kethod AilChangez/Hour  ArChanges/Hour
Desgign Flow R ate mads

Flove R ate per Zone Floor Area madz-mea
Flow R ate per Person m3/s-person
Air Changes per Hour 1/hr
“entilation Type

Fan Prezzure Rise Pa

Fan Tatal Efficiency

Corstant Termn Coefficient

Temperature Term Coefficient

Welocity Term Coefficient

Welocity Squared Term Coefficient

Minimum Indoor T emperature C

Minimum Indoor Temperature Schedule Mame

 &xirnurm Indoar Temperature C 100 100
 axirnum Indoor Temperature Schedule Mame

Delta Temperature deltal -100 -100
Delta Temperature Schedule Mame

b inimum Outdoor Temperature C 100 100
b inimurn Outdoor Temperature S chedule Mame

[ " T —- ERaTs] 4mm

L4 >

atural atural

Lo OoO0O = =20 =

Lo oo = = o= —
=
=

=
=

z) Outputs

O programa oferece uma series de resultados que tem sua selecdo e definigdo de

caracteristicas por meio dos parametros de saida, conforme mostrado na Figura A.16.
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Figura A.16 — Outputs

[0007F] Zone ~
[O0E1] BuidingSurface:Detailed

[0017] FenestrationSurface:Detailed

[D008] ShadingLone:Detailed

ooay Zune"-.:’enhlatu:n DemnFIn:leH ate

[Q001] Qutput; Surfan:EE Drrawing

[O007] Qwtput: T able: SurmmanyReports

[0007] QutputContral: T able: Style

[0002] Output ariable

[0007] Qutput: SGLie

[D001] Qutput:Diaghostics b

A partir daqui sdo apresentados os parametros de entrada especificos para utilizagdo
do pré-processador Slab.

a) Ground Heat Transfer: Control

Neste objeto determina-se qual pré-processador sera adotado: Slab (Figura A.17) ou

Basement.
Figura A.17 — Selec&o entre os pré-processadores
[0007] Canstruction ~
[0001] GlobalGeometrRules
[0007] Zone

[00B1] BuildingSurface:Detail=d
[0017] FenestrationSurface:Detailed
0006] ShadingZone: Detailed

[0001] GroundHeatT ranster: Contral

[0001] GroundHeatTransfer:Slab:kd aterialz
[0001] GroundHeatT ransfer:Slab:MatiProps
[00M] GroundHeatT ransfer:Slab:BoundConds
[0001] GroundHeatT ransfer:Slab:BldgProps

Explanation of Object and Current Field

[O001] GroundHeatT ransfer: Slab: nzulation Ubject Desenption: Object determines i
[0001] GroundHeatTransferSlab:E quivalentslab the: Slab and Basement preprocessors
[0007] Zonetentilation: DeszignFlowH ate are going to be executed.

[0001] Output aniablelictionary i o o

[0001] OutputSurfaces:List Field Description: Thiz field iz included
[0001] Output:Surfaces:Drawing for consistency. 11

[0001] Qutput: T able: SummaryR eports v ID: Al W
Field I nitz Obfl

Marme Salo

Run Bazement Preprocesszor Mo

Run Slab Preprocessor Yes

e Name — atribuicdo de um nome para o sistema de controle definido;

e Run Basement Preprocessor — por meio deste item pode-se selecionar o uso do pré-

processador Basement;

e Run Slab Preprocessor — por meio deste item pode-se selecionar o uso do pré-

processador Slab.
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b) Ground Heat Transfer: Slab: Materials

Este pardmetro permite a definicdo do numero e as propriedades da superficie dos

materiais (do solo e da laje em contato com o solo) que comp&e o modelo de transferéncia

de calor através do solo, conforme mostrado na Figura A.18.

Figura A.18 — Incluséo das propriedades dos materiais do solo e da laje

[0007] Construction

[0007] GlobalGeometyRules

[0007] Zone

[0067] BuildingSurface: D etailed
[0017] FenestrationSurface:Detailed
[000E] ShadingZone:Detailed
10017 GroundHe :Contral

1001] GroundHeatT b aterialz
[0007] GroundHeatT ransfer: Slab: b atiProps
[0007] GroundHeatT ransfer: 5lab:BoundConds
[0007] GroundHeatT ransfer:Slab:BldgProps
[0001] GroundHeatT ransfer: Slab:lnsulation
[0007] GroundHeatT ransfer: Slab:E quivalentSlab
[0007] Zoneventilation: D ezignFlowR ate

[O007] Outputy ariablelictionany

[O007] Output:Surfaces: List

[O007] Output: Surfaces: Drawing

[O007] Output: T able: Summany R eports

Explanation of Object and Current Field

Object Description: Object gives an
overall description of the zlab ground
heat transfer model,

Field Description:  Thiz field zpecifies the
nurnber of different materialz that will be
uzed in the model. Typically only a

e

W

Field itz
MAT: Mumber of materialz

ALBEDD: Surface Albedo: Mo Shiow

ALBEDOD: Surface Albedo: Snow

EPSL: Surface Emizsivity: Mo Snow

EPSLY: Surface Emizsivity: Snow

£ Surface Roughneszs: Mo Snow crm

£ Surface Roughhness: Snow crm

HIM: Indoor HCorv: Dowriward Flow W fma-k
HIM: Indoor HCorey: Upward W fma-k

Obil

2 |
016

04

0,94

0,95

075

0.25

£13

9,26

NMAT:Number of materials — nimero de materiais diferentes que serdo utilizados
no modelo de transferéncia de calor entre o solo e a edificacdo (igual a 2 — laje e
solo);

ALBEDO:Surface Albedo:No Snow — valor do albedo (refletancia solar) da superficie
do solo sem neve. Este numero varia entre 0 e 1, onde quanto mais escura a
superficie, menor o albedo. O valor recomendando pelo programa EnergyPlus é 0,16;
ALBEDO:Surface Albedo:Snow — similar ao anterior, porém para superficie de solo
com neve. Neste caso, quanto mais clara a superficie, maior o albedo;
EPSLW:Surface Emissivity:No Snow — comprimento de onda longa da emissividade
da superficie do solo sem a presenga de neve. O valor recomendado pelo programa
EnergyPlus é 0,94;
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e EPSLW:Surface Emissivity:Snow — comprimento de onda longa da emissividade da
superficie do solo com a presenca de neve. O valor recomendado pelo programa
EnergyPlus para este parametro é 0,86;

e Z0:Surface Roughness:No Snow — rugosidade da superficie a ser utilizada na
determinagdo do coeficiente de transferéncia de calor por convecgdo, entre a
superficie do solo e o ar (sem a presenca de neve). A rugosidade é baseada em
consideracGes de camada limite e especifica a altura em que um perfil de velocidade
(medido experimentalmente) tende a zero. O valor tipico desta altura é de 0,75 cm
para 0s casos sem a presenca de neve;

e Z0:Surface Roughness:Snow - rugosidade da superficie a ser utilizada na
determinagdo do coeficiente de transferéncia de calor por convecgédo, entre a
superficie do solo e o ar (com a presenca de neve). A rugosidade é baseada em
consideracGes de camada limite e especifica a altura em que um perfil de velocidade
(medido experimentalmente) tende a zero. O valor tipico desta altura é de 0,05 cm
para casos com a presenca de neve;

e HIN:Indoor HConv:Downward Flow — coeficiente da combinag&o entre a convecgéao
e a radiacdo de transferéncia de calor entre a superficie superior da laje e o ar do
ambiente interno, para os casos em que o calor esta fluindo para baixo. O valor tipico
recomendado pela ASHRAE Handbook of Fundamentals varia de 4 a 10 W/(m2.K);

e HIN:Indoor HConv:Upward — coeficiente combinado de conveccéo e de radiacao de
transferéncia de calor entre a superficie superior da laje e o ar do ambiente interno,
para os casos em que o calor esta fluindo para cima. O valor tipico recomendado pela
ASHRAE Handbook of Fundamentals varia de 4 a 10 W/(m?2.K).

¢) Ground Heat Transfer:Slab:Matlprops

Conforme mostrado na Figura A.19, neste objeto sdo definidas as principais
propriedades termo fisicas do solo e da laje em contato com o solo (densidade, calor
especifico e condutividade). Recomenda-se utilizar os valores default sugeridos pelo

programa EnergyPlus.
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Figura A.19 — Inclusao das principais propriedades termo fisicas do solo e da laje

[0007] Construction ~
[0001] GlobalGeometmBules

[0007] Zone

[0067] BuildingSurface: Detailed

[0017] FenestrationSurface: Detailed

[0008] Shading:Zone:Detailed

[0001] GroundHeatT ransfer: Contral

0001] GroundHeatTransfer: Slabci atenials

[0001] GroundHeatTransfer. S lab: i atlProps

[0001] GroundHeatTranzfer S lab:BoundConds : : ;
[0001] GroundHeatTransfer Slab:BldgProps EHp.Ianatlun Of_ D.hled a.nd E.urrent FIEl_d
[0007] GroundHeatT ransfer: 5lab:lnsulation DbIECtD'?SC”P“U”[Th'S object containg A
[0001] GroundHeatT ransfer: 5 lab:E quivalentSlab the material properties for the matenials
[0007] Zonetentilation: DezignFlowA ate uzed in the madel. The fields are mastly
[0001] Output anableDictionarny v |self explanatory.

Field itz Objl
RHO: Slab Matenal density kadm3 2400
RHO: Soil Dengity kg/m3 1200
CP: Slab CP Jikgk. 1000
CP: Sail CP Jikgk 1200
TCOM: Slab k. WA -K 1.75
TCOM: Sail k W m-F 1

e RHO:Slab Material Density — densidade do material utilizado na laje;

e RHO: Soil Density — densidade do solo, cujo valor recomendado pelo programa
EnergyPlus é de 1200 kg/m3;

e CP: Slab CP — calor especifico do material da laje;

e CP: Soil CP — calor especifico do solo cujo valor recomendado pelo programa
EnergyPlus é de 1200 (J/kg.K).

e TCON: Slab k — condutividade do material da laje;

e TCON: Soil k— condutividade do solo, cujo recomendado pelo programa EnergyPlus
é de 1 W/m.K.

d) Ground Heat Transfer:Slab:BoundConds

Neste objeto sao definidas algumas das condicdes de contorno utilizadas no calculo

da transferéncia de calor pelo solo, conforme ilustrado na Figura A.20.
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Figura A.20 — Condig¢des de contorno na simulacido com Slab

[0007] Congtruction -
[0001] GlobalGeometyRules

[0007] Zone

[0061] BuildingSurface:Detailed

[0017] FenestrationSurface:Detailed
[0008] Shading:Lone:Detailed

[0001] GroundHeatT ransfer: Contral

[0001] GroundHeatT ranzfer: Slab: b aterialz
0001] GroundH eat T ransfer: Slab: M alProps
0001] GroundHeatT ransfer:Slab:BoundConds

E xplanation of Object and Current Field

[0001] GroundHeatT ransfer: Slab:BldoProps - — -
[0001] GroundHeatT ransfer 5lab: nsulation Obiect Description: Supplies some of the A
[O001] GroundHeatT ransfer: Slab: E quivalentSlab boundary conditions used in the ground
[0007] Zonetentilation: DesignFlowR ate heat transfer calculations.
[0001] Qutput’ aniableDictionary w12 o o »
Field Description: Thiz field specifies W
Field Unitz Dbl
EVTR: |z surface evapotranspiration modeled
FI=BLC: iz the lower boundary at a fiked temperature FALSE
TDEEPIn C
IJSRHfag: |z the ground surface b specified by the uze FALSE

USERH: Uszer specified ground surface heat transter oo Wmz2-K.

e EVTR:Is surface evapotranspiration modeled — determina ou nao a utilizacdo ou ndo
do modelo de evapotranspiracao na superficie do solo;

e FIXBC:Is the lower boundary at a fixed temperature — permite ou ndo usar uma
temperatura fixa na superficie limite inferior (localizada no solo abaixo da laje) do
modelo elaborado pelo pré-processador Slab, ao invés de uma condicéo de fluxo nulo
de calor. Segundo Mazzaferro et al., o efeito desta mudanca sobre os resultados é
muito pequeno;

e TDEEPIn — insere ou ndo a temperatura da camada inferior limite do modelo
elaborado pelo pré-processador Slab, nos casos;

e USRHflag:Is the ground surface h specified by the user — permite ou ndo que o
usuario especifique um coeficiente de transferéncia de calor para a superficie do solo;

e USERH:User specified ground surface heat transfer coefficient — usado somente
quando o item anterior for indicado como TRUE, refere-se ao valor do coeficiente de
transferéncia de calor da superficie do solo.

e) Ground Heat Transfer:Slab:BldgProps

Este objeto refere-se as informacGes da edificacdo e suas condi¢bes de operacéo,

sendo adotados os valores conforme Figura A.21.
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Figura A.21 — Propriedades condicéo de operac¢do da edificacéo

[0007] Congtruction )
[0001] GlobalGeometiyRules

[0007] Eone

[0061] BuildingSuriface: Detailed

[0017] FenestrationSurface: Detailed

[0006] Shading Zone:Detailed

[0001] GroundHeatTransfer Contral

[0001] GroundHeatTransferSlab: aterials
[0001] GroundHeatTransferSlab:MatiProps

B oundConds

[0001] GroundHeatTrans Explanation of Object and Cunient Field

[0001] GroundHeatT ransfer: Slab: nsulation Object Description: Object provides ~

[0001] GroundHeatT ransfer: 5lab:E quivalentSlab infarmation abaut the building and its

[0007] Zoneventilation: D ezignFlow ate operating conditions )

[0001] Qutput ariableDictionan i P*Tcrlwthly Average Temperature SetPoint
ields ]

Field U nits Obijl

I"RS: Nurnber of pears to iterate

Shape: Slab thape 0

HELDG: Building height m

TIM1: January Indoor Average Temperature Setpoint | C

TIMZ: February Indoor Average Temperature Setpoint | C

TIM3: March Indoar Average Temperature Setpoint C

TIM4: dpril Indoor Average Temperature S etpaint C

TIMS: May Indoor Average Temperature Setpaint [

TIME: June Indoor Average Temperature S etpoint C 827
TIMY: July Indoor dverage Temperature Setpoint C

TIME: August Indaar Average Temperature Setpaint C

TIMT: September Indoor dwverage Temperature Setpoinl|

TIM10: October Indoor Avverage Temperature Setpoint | C

TIM11: Movember Indoor &verage Temperature Setpoir| C

TIM12 December Indoor Average Temperature Setpair| C

TIMAmp: Daily Indoor sine wave vanation amplitude deltal 0
CorT ol Convergence T olerance 0.1

IYRS:Number of years to iterate — nimero de anos que sera utilizado para obter o0s
resultados por meio de processos iterativos. Um maior nimero de anos representa
maior precisao da simulacdo. Segundo o programa EnergyPlus, o valor de 10 anos é
satisfatorio;

Shape:Slab Shape — formato da edificagdo, sendo que somente a forma retangular
estd implementada. Segundo o programa EnergyPlus, deve-se usar somente o valor
0;

HBLDG:Building height — altura total da edificacdo, usada para calcular o
sombreamento causado pela edificacdo no solo;

Tin:(January-December) Indoor Average Temperature Setpoint — temperatura média
mensal interna da edificacdo, refere-se a média ponderada das temperaturas mensais
médias das suas respectivas zonas. A obtencao destas temperatura se da por meio de
uma simulacdo preliminar, na qual as temperaturas do solo (presentes no arquivo
climatico) devem ser inseridas no objeto Site:GroundTemperature:BuildingSurface.
Nesta simulagéo preliminar, o programa EnergyPlus somente leva em consideracao

a influéncia das temperaturas do solo nas temperaturas internas da edificacao;
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e TINAmp:Daily Indoor sine wave variation amplitude — permite impor uma variacéo
sinusoidal horaria (forma de onda idéntica ao grafico da funcdo seno) com um
periodo de 24 horas. O valor recomendado pelo programa EnergyPlus é 0;

e ConvTol:Convergence Tolerance — tolerancia de convergéncia utilizada para
controlar o processo iterativo utilizado para obter os resultados. O valor

recomendado pelo programa EnergyPlus € 0,1.

f) Heat Transfer:Slab:Insulation

Neste objeto define-se o tipo de isolamento considerado entre o piso e o solo (Figura
A.22).

Figura A.22 — Isolamento entre o piso e o solo

[000F] Construction A
[00071] GlobalGeometryRules

[0007] Zone

[0061] BuildingSurface:Detailed

[0017] FenestrationSurface:Detailed

[0D0E] Shading.Zone:Detailed

[0001] GroundHeatT ransfer: Control

[0007] GroundHeatT ransfer:Slab:Materials

[0001] GroundHeatT ransfer:Slab:MatiProps

[0001] GroundHeatT ransfer:Slab:BoundConds

0001] GroundHeatT ransfer:Slab:BldgProps - — — -
0001] GroundHeatT ranzsher: 5lab:neulation Obiect Description: This object supplies »

Explanation of Dbject and Current Field

[0001] GroundHeat T ransfer: SlabeE quivalentSlab the infarmation about insulation used

[0007] Zonetentilation: DesignFlowR ate around the slab. . . .

[0001] Output¥ariableDictionary % |There are bwo possible configurations:
under the zlab or vertical insulation W

Field Units Obil

RING: R wvalue of under slab insulation mz2-K A 0|

DIMS: Width of strip of under zlab insulation m 0

RWIMS: R walue of vertical insulation Tn-F M 1]

24 INS: Depth of vertical insulation m 0

I%IMS: Flag: | there vertical insulation 0

e RINS:R value of under slab insulation — valor da resisténcia térmica do isolamento

entre o solo e a laje;

e DINS:Width of strip of under slab insulation — largura da faixa de isolamento sob o

perimetro do piso, em metros;
e RVINS:R value of vertical insulation — resisténcia térmica do isolamento vertical;

e ZVINS:Depth of vertical insulation — profundidade do isolamento vertical no solo,

em metros;

o |VINS:Flag:lIs there vertical insulation — os valores 0 ou 1 devem ser utilizados para

definir ou ndo o uso do isolamento do térmico vertical;

g) Ground Heat Transfer:Slab:EquivalentSlab

Conforme apresentado na Figura A.23, por meio deste objeto é possivel modelar lajes

equivalentes para os casos de lajes ndo-retangulares.
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Figura A.23 — Modelagem de lajes ndo-retangulares

[0007] Construction ~
[0001] GlabalGeametyRules

[0007] £aone

[0061] BuidingSurface: Detailad

[0017] FenestrationSurface: Detailed

[0006] Shading:Zone:Detailed

[0001] GroundHeatT ransfer Control

[0001] GroundHeatT ransfer. Slab: i atenialz

[0001] GroundHeatT ransfer Slab: M atiProps

[0001] GroundHeat T ransfer. Slab: BoundConds Esplanation of Object and Current Field

Object Descrption: Using an equivalent
zlab allows non-rectangular shapes to

[0007] Zoneventilation: D esignFlowR ate be modeled accurately.

[0001] Output ariableDictionary v |Object uses the ares - perimeter
[arealpermeter] ratio to determine the v

Field Unitz bl

APRatioc The area to perimeter ratio for this slab m

SLABDEFTH: Thickness of =lab on grade M 0.1

CLEARAMNCE: Digtance from edge af slab to damain ed | m 15

ZCLEARANCE: Digtance from bottom of slab to domain | m 15

e APRAatio:The area to perimeter ratio for this slab - relacdo area/perimetro da laje;

e SLABDEPTH:Thickness of slab on grade — espessura da laje;

e CLEARANCE:Distance from edge of slab to domain — distancia a partir da laje até o
limite da area (paralela a laje), usada para definir a extensao horizontal do dominio.
O programa EnergyPlus recomenda o valor de 15 metros como razoavel;

e ZCLEARANCE:Distance from bottom of slab to domain bottom — distancia vertical
entre a laje e a borda inferior da area que sera modelada com o sistema de malhas de
diferengas finitas. O programa EnergyPlus recomenda o valor de 15 metros como
razoavel.

Na simulacdo com o Slab é importante que as superficies que estejam em contato
direto com o solo sejam relacionadas no objeto BuildingSurfaceDetailed por meio do

GroundSlabPreprocessorAverage, conforme ilustrado na Figura A.24.

Figura A.24 — Detalhamento da edificacdo com Slab

Field Units Obj3E

Hame pign3

Surface Type Floor

Construction Marme pizo

Zohe M ame ZOMAS

Outside Boundary Condition GroundS|abPreprocessardverage
Outside Boundary Condition Object

Sun Expozure MoSun

wiind E xpozure MHowind

Wiew Factor to Ground autocalculate

79



APENDICE B

MODELO DE ARQUIVO DE SIMULACAO: SIMULAGCAO
SIMPLIFICADA

I-Generator IDFEditor 1.47
1-Option SortedOrder

I-NOTE: All comments with 'I-" are ignored by the
IDFEditor and are generated automatically.

I- Use 'l' comments if they need to be retained
when using the IDFEditor.

|- =========== ALL OBJECTS IN CLASS
VERSION ===========

Version,
8.4; I- Version Ildentifier

- =========== ALL OBJECTS IN CLASS:
SIMULATIONCONTROL ===========

SimulationControl,

No, I- Do Zone Sizing Calculation

No, I- Do System Sizing Calculation

No, I- Do Plant Sizing Calculation

Yes, I- Run Simulation for Sizing
Periods

No, 1- Run Simulation for Weather
File Run Periods

No, 1- Do HVAC Sizing Simulation
for Sizing Periods

1; I- Maximum Number of HVAC

Sizing Simulation Passes

Building,

modelolinv, I- Name

180, 1- North Axis {deg}

Suburbs, I- Terrain

0.04, I- Loads Convergence Tolerance
Value

0.4, I- Temperature Convergence
Tolerance Value {deltaC}

FullExterior, I- Solar Distribution

25, I- Maximum Number of Warmup
Day!

6; I- Minimum Number of Warmup
Days

I- =========== ALL OBJECTS IN CLASS:
SHADOWCALCULATION ===========

ShadowCalculation,
AverageOverDaysInFrequency, !- Calculation
Method
20, I- Calculation Frequency
15000; I- Maximum Figures in Shadow
Overlap Calculations

- =========== ALL OBJECTS IN CLASS:
SURFACECONVECTIONALGORITHM:INSID

SurfaceConvectionAlgorithm:Inside,
Simple; I- Algorithm

- =========== ALL OBJECTS IN CLASS:
SURFACECONVECTIONALGORITHM:OUTS

SurfaceConvectionAlgorithm:Outside,
SimpleCombined; 1- Algorithm

- =========== ALL OBJECTS IN CLASS:
HEATBALANCEALGORITHM ===========

HeatBalanceAlgorithm,
ConductionTransferFunction, !- Algorithm

200, I- Surface Temperature Upper
Limit {C}

0.1, I- Minimum Surface Convection
Heat Transfer Coefficient Value {W/m2-K}

1000; 1- Maximum Surface Convection

Heat Transfer Coefficient Value {W/m2-K}

- =========== ALL OBJECTS IN CLASS:
ZONEAIRHEATBALANCEALGORITHM

ZoneAirHeatBalanceAlgorithm,
ThirdOrderBackwardDifference; !- Algorithm

Timestep,
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4, 1- Number of Timesteps per

Site:Location,

Curitiba, 1- Name

-25.04, I- Latitude {deg}
-49.27, I- Longitude {deg}
-3, I- Time Zone {hr}
924, 1- Elevation {m}

- =========== ALL OBJECTS IN CLASS:
SIZINGPERIOD:DESIGNDAY ===========

SizingPeriod:DesignDay,

INVERNO Curitiba, 1- Name

6, I- Month

21, I- Day of Month

WinterDesignDay, 1- Day Type

12.3, I- Maximum Dry-Bulb
Temperature {C}

11.6, 1- Daily Dry-Bulb Temperature
Range {deltaC}

DefaultMultipliers,
Range Modifier Type
1- Dry-Bulb Temperature Range
Modlfler Day Schedule Name
WetBulb, I- Humidity Condition Type
12.3, I- Wetbulb or DewPoint at
Maximum Dry-Bulb {C}
I- Humidity Condition Day

1- Dry-Bulb Temperature

Schedule Name
I- Humidity Ratio at Maximum

Dry—BuIb {kgWater/kgDryAir}
I- Enthalpy at Maximum Dry-

Bulb {J/kg}

11.6, 1- Daily Wet-Bulb Temperature
Range {deltaC}

90882, I- Barometric Pressure {Pa}

12.9, 1- Wind Speed {m/s}

0, 1- Wind Direction {deg}

No, I- Rain Indicator

No, I- Snow Indicator

No, 1- Daylight Saving Time
Indicator

ASHRAECIearSky, 1- Solar Model
Indicator

, 1- Beam Solar Day Schedule
Name

, I- Diffuse Solar Day Schedule
Name

I- ASHRAE Clear Sky Optical
Depth for Beam Irradiance (taub) {dimensionless}

I- ASHRAE Clear Sky Optical
Depth for Diffuse Irradiance  (taud)
{dimensionless}

0.5; 1- Sky Clearness

- =========== ALL OBJECTS IN CLASS:
SITE:GROUNDREFLECTANCE ===========

Site:GroundReflectance,

0.2, I- January Ground Reflectance
{dimensionless}

0.2, I- February Ground Reflectance
{dimensionless}

0.2, I- March Ground Reflectance
{dimensionless}

0.2, 1- April Ground Reflectance
{dimensionless}

0.2, I- May Ground Reflectance
{dimensionless}

0.2, I- June Ground Reflectance
{dimensionless}

0.2, I- July Ground Reflectance
{dimensionless}

0.2, I- August Ground Reflectance
{dimensionless}

0.2, I- September Ground Reflectance
{dimensionless}

0.2, I- October Ground Reflectance
{dimensionless}

0.2, 1- November Ground Reflectance
{dimensionless}

0.2; I- December Ground Reflectance

{dimensionless}
- =========== ALL OBJECTS IN CLASS:
SCHEDULETYPELIMITS ===========

ScheduleTypeLimits,
Any Number; I- Name

ScheduleTypeLimits,

Fraction, I- Name

0.0, I- Lower Limit Value
1.0, I- Upper Limit Value
CONTINUOUS; 1- Numeric Type

I =========== ALL OBJECTS IN CLASS:
SCHEDULE:COMPACT ===========

Schedule:Compact,

Infiltracao, 1- Name
Fraction, I- Schedule Type Limits Name
Through: 12/31, I- Field 1
For: AllDays, I- Field 2
Until: 24:00, I- Field 3
1; I- Field 4
Schedule:Compact,
Transmitancia, 1- Name
Fraction, I- Schedule Type Limits Name
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Through: 12/31, I- Field 1
For: AllDays, I- Field 2
Until: 24:00, I- Field 3
0.0; I- Field 4
- =========== ALL OBJECTS IN CLASS
MATERIAL ===========
Material,
OSB1, 1- Name
MediumRough, I- Roughness
0.012, I- Thickness {m}
0.12, 1- Conductivity {W/m-K}
550, 1- Density {kg/m3}
2300, I- Specific Heat {J/kg-K}
0.418, I- Thermal Absorptance
0.418, I- Solar Absorptance
0.418; I- Visible Absorptance
Material,
0OSB2, I- Name
MediumRough, I- Roughness
0.018, I- Thickness {m}
0.12, 1- Conductivity {W/m-K}
550, 1- Density {kg/m3}
2300, I- Specific Heat {J/kg-K}
0.418, I- Thermal Absorptance
0.418, I- Solar Absorptance
0.418; I- Visible Absorptance
Material,

placa cimenticia,
MediumRough,

- Name
I- Roughness

0.01, 1- Thickness {m}

0.95, 1- Conductivity {W/m-K}

2200, I- Density {kg/m3}

840, 1- Specific Heat {J/kg-K}

0.3, I- Thermal Absorptance

0.3, I- Solar Absorptance

0.3; I- Visible Absorptance
Material,

gesso acartonado, I- Name

Smooth, 1- Roughness

0.0125, I- Thickness {m}

0.35, 1- Conductivity {W/m-K}

1000, I- Density {kg/m3}

840, 1- Specific Heat {J/kg-K}

0.158, I- Thermal Absorptance

0.158, I- Solar Absorptance

0.158; I- Visible Absorptance
Material,

la de vidro 1, I- Name

Rough, I- Roughness

0.1, I- Thickness {m}

0.045, I- Conductivity {W/m-K}

100, 1- Density {kg/m3}

700, 1- Specific Heat {J/kg-K}

0.293, I- Thermal Absorptance

0.293, I- Solar Absorptance

0.293; I- Visible Absorptance
Material,

tijolo macico, I- Name

Rough, 1- Roughness

0.09, I- Thickness {m}

0.9, I- Conductivity {W/m-K}

1600, I- Density {kg/m3}

920, 1- Specific Heat {J/kg-K}

0.696, I- Thermal Absorptance

0.696, I- Solar Absorptance

0.696; I- Visible Absorptance
Material,

concreto normal 1, 1- Name

Rough, I- Roughness

0.1, I- Thickness {m}

1.75, I- Conductivity {W/m-K}

2400, I- Density {kg/m3}

1000, I- Specific Heat {J/kg-K}

0.745, I- Thermal Absorptance

0.745, I- Solar Absorptance

0.745; 1- Visible Absorptance
Material,

concreto normal 2, 1- Name

Rough, I- Roughness

1.2, I- Thickness {m}

1.75, I- Conductivity {W/m-K}

2400, I- Density {kg/m3}

1000, I- Specific Heat {J/kg-K}

0.745, I- Thermal Absorptance

0.745, I- Solar Absorptance

0.745; I- Visible Absorptance
Material,

compensado, 1- Name

Smooth, I- Roughness

0.005, I- Thickness {m}

0.15, I- Conductivity {W/m-K}

550, I- Density {kg/m3}

2300, I- Specific Heat {J/kg-K}

0.418, I- Thermal Absorptance

0.418, I- Solar Absorptance

0.418; I- Visible Absorptance
Material,

la de vidro 2, I- Name

Rough, I- Roughness

0.09, I- Thickness {m}

0.045, I- Conductivity {W/m-K}

100, 1- Density {kg/m3}

700, 1- Specific Heat {J/kg-K}

0.293, I- Thermal Absorptance

0.293, I- Solar Absorptance

0.293; I- Visible Absorptance
Material,
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piso ceramico, I- Name

MediumRough, I- Roughness

0.01, 1- Thickness {m}

0.9, I- Conductivity {W/m-K}

1600, I- Density {kg/m3}

920, 1- Specific Heat {J/kg-K}

0.653, I- Thermal Absorptance

0.653, I- Solar Absorptance

0.653; I- Visible Absorptance
Material,

telha ceramica, I- Name

Rough, I- Roughness

0.01, I- Thickness {m}

1.05, 1- Conductivity {W/m-K}

2000, I- Density {kg/m3}

920, 1- Specific Heat {J/kg-K}

0.696, I- Thermal Absorptance

0.696, I- Solar Absorptance

0.696; I- Visible Absorptance

l- =========== ALL OBJECTS IN CLASS:
MATERIAL:AIRGAP ===========

Material:AirGap,

ar parede, I- Name

0.16; I- Thermal Resistance {m2-
K/W}
Material:AirGap,

ar porta, I- Name

0.14; I- Thermal Resistance {m2-
K/W}
Material: AirGap,

ar teto, - Name

0.21; I- Thermal Resistance {m2-
K/W}

- =========== ALL OBJECTS IN CLASS:
WINDOWMATERIAL:GLAZING

WindowMaterial:Glazing,

CLEAR 3MM, I- Name

Spectral Average, I- Optical Data Type
, I- Window Glass Spectral Data
Set Name

0.003, I- Thickness {m}

0.837, I- Solar Transmittance at
Normal Incidence

0.075, I- Front Side Solar Reflectance
at Normal Incidence

0.075, I- Back Side Solar Reflectance
at Normal Incidence

0.898, I- Visible Transmittance at

Normal Incidence

0.081, I- Front Side Visible Reflectance
at Normal Incidence

0.081, I- Back Side Visible Reflectance
at Normal Incidence

0.0, I- Infrared Transmittance at
Normal Incidence

0.84, I- Front Side Infrared
Hemispherical Emissivity

0.84, I- Back Side Infrared
Hemispherical Emissivity

0.9; I- Conductivity {W/m-K}

Construction,

FET, I- Name

placa cimenticia, I- Outside Layer

OSB1, - Layer 2

la de vidro 2, I- Layer 3

gesso acartonado; I- Layer 4
Construction,

portas, I- Name

compensado, I- Outside Layer

ar porta, I- Layer 2

compensado; I- Layer 3
Construction,

janela, I- Name

CLEAR 3MM; I- Outside Layer
Construction,

piso, 1- Name

concreto normal 1, I- Outside Layer

piso ceramico; I- Layer 2
Construction,

teto, I- Name

0OSB2, I- Qutside Layer

ar teto, I- Layer 2

la de vidro 1, I- Layer 3

gesso acartonado; I- Layer 4

Construction,
cobertura, 1- Name
telha cerdmica; 1- Outside Layer

Construction,

FIL, 1- Name

gesso acartonado, 1- Outside Layer
la de vidro 2, I- Layer 2

gesso acartonado; I- Layer 3

- =========== ALL OBJECTS IN CLASS:
GLOBALGEOMETRYRULES ===========

GlobalGeometryRules,
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UpperLeftCorner,

Position

Counterclockwise,

Relative,
Relative,

I- Starting Vertex

1- Vertex Entry Direction
1- Coordinate System
1- Daylighting Reference Point

Coordinate System

Relative;

I- Rectangular Surface

Coordinate System

autocalculate,
autocalculate,
autocalculate,

Algorithm

Algorithm
Yes;

Zone,
ZONA2,
0

{deg}

P~ OOOoO

autocalculate,
autocalculate,
autocalculate,

Al,gorithm

Algorithm
Yes;

Zone,
ZONAS,
0,

{deg}

PP OOOoO

autocalculate,
autocalculate,

I- Name
I- Direction of Relative North

1- X Origin {m}
1-Y Origin {m}
1- Z Origin {m}
I- Type
1- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

I- Zone Outside Convection

I- Part of Total Floor Area

I- Name
I- Direction of Relative North

1- X Origin {m}
1-'Y Origin {m}
1- Z Origin {m}
- Type
I- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

I- Zone Outside Convection

I- Part of Total Floor Area

I- Name
I- Direction of Relative North

1- X Origin {m}

1-'Y Origin {m}

1- Z Origin {m}

1- Type

1- Multiplier
I- Ceiling Height {m}
I- Volume {m3}

autocalculate,
Algorithm

Algorithm
Yes;

Zone,
ZONAA4,
0,

{deg}
0,

= OO

autocalculate,
autocalculate,
autocalculate,

Al,gorithm

Algorithm
Yes;

Zone,
ZONAD5,
0,

{deg}

PP OO0OOoO

autocalculate,
autocalculate,
autocalculate,

Algorithm

Algorithm
Yes;

Zone,
ZONAG,
0,

{deg}
0,

= OO

autocalculate,
autocalculate,
autocalculate,

Al,gorithm

Algorithm
Yes;

I- Floor Area {m2}
1- Zone Inside Convection

1- Zone Outside Convection

I- Part of Total Floor Area

I- Name
I- Direction of Relative North

1- X Origin {m}
1-'Y Origin {m}
1- Z Origin {m}
I- Type
1- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

1- Zone Outside Convection

I- Part of Total Floor Area

I- Name
I- Direction of Relative North

1- X Origin {m}
1-Y Origin {m}
1- Z Origin {m}
1- Type
1- Multiplier
I- Ceiling Height {m}
1- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

1- Zone Outside Convection

I- Part of Total Floor Area

I- Name
I- Direction of Relative North

1- X Origin {m}
1-Y Origin {m}
1- Z Origin {m}
I- Type
1- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

1- Zone Outside Convection

I- Part of Total Floor Area
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Zone,
ZONA7,
0,

{deg}
0,

P, OO

autocalculate,
autocalculate,
autocalculate,

Ali;]orithm

Algorithm
Yes;

I- Name
I- Direction of Relative North

1- X Origin {m}
1-Y Origin {m}
1- Z Origin {m}
- Type
1- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

1- Zone Outside Convection

I- Part of Total Floor Area

=== ALL OBJECTS IN CLASS:

BUILDINGSURFACE:DETAILED

BuildingSurface:Detailed,

P2,

Wall,

FET,

ZONAL1,

Outdoors,
Condition

Ot;j ect

SunExposed,

WindExposed,

autocalculate,

4,

0,
5.6475,
2.9,

0,
5.6475,
0,

0,
1.0325,
0,

0,
1.0325,
2.9;

I- Name
1- Surface Type
I- Construction Name
I- Zone Name
I- Outside Boundary

I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P20a,
Wall,
FIL,
ZONA1,
Surface,
P20b,
Object
NoSun,
NoWind,

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure

autocalculate,

4,

0,
1.0325,
2.9,

0,
1.0325,
0,
2.6825,
1.0325,
0,
2.6825,
1.0325,
2.9;

I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P11b,
Wall,
FIL,
ZONAL1,
Surface,
P11a,
Object
NoSun,
NoWind,

autocalculate,

4,
2.6825,
1.0325,
2.9,
2.6825,
1.0325,
0,
2.6825,
2.9625,
0,
2.6825,
2.9625,
2.9;

I- Name
I- Surface Type
1- Construction Name
1- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P12b,
Wall,
FIL,
ZONA1,
Surface,
P12a,
Object
NoSun,
NoWind,

autocalculate,

4,
2.6825,
2.9625,
2.9,
2.6825,
2.9625,
0,
3.825,
2.9625,

1- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
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0,
3.825,
2.9625,
2.9;

1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P14b,
Wall,
FIL,
ZONAI1,
Surface,
P14a,

Object

NoSun,
Nowind,
autocalculate,
4,

3.825,
2.9625,
2.9,
3.825,
2.9625,
0,

3.825,
45775,
0,

3.825,
45775,
2.9;

I- Name
1- Surface Type
1- Construction Name
1- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P16b,
Wall,
FIL,
ZONA1,
Surface,
P16a,

Object

NoSun,
NoWind,
autocalculate,
4,

3.825,
45775,
2.9,
3.825,
45775,
0,
2.6825,
45775,
0,
2.6825,
45775,
2.9;

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P17b,
Wall,
FIL,
ZONA1,

I- Name

1- Surface Type

I- Construction Name
- Zone Name

Surface,
P17a,

Object

NoSun,
NoWind,
autocalculate,
4,
2.6825,
45775,
2.9,
2.6825,
45775,
0,
2.6825,
5.6475,
0,
2.6825,
5.6475,
2.9;

P19b,
Wall,
FIL,
ZONA1,
Surface,
P19a,

Object

NoSun,
NoWwind,
autocalculate,
4,
2.6825,
5.6475,
2.9,
2.6825,
5.6475,
0,

0,
5.6475,
0,

0,
5.6475,
2.9;

Pl1ia,
Wall,
FIL,
ZONAZ2,
Surface,
P11b,

Object

NoSun,
Nowind,
autocalculate,
4,

2.6825,
2.9625,

2.9,

I- Outside Boundary Condition
1- Qutside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
1- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
- Zone Name
I- QOutside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
1- Construction Name
1- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}

86



2.6825,
2.9625,
0,
2.6825,
1.0325,
0,
2.6825,
1.0325,
2.9;

I- Vertex 2 X-coordinate {m}

I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}

I- Vertex 3 X-coordinate {m}

I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}

I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P10a,
Wall,
FIL,
ZONA2,
Surface,
P10b,

Object

NoSun,
NoWind,
autocalculate,
4,
2.6825,
1.0325,
2.9,
2.6825,
1.0325,
0,
2.6825,
0,

0,
2.6825,
0,

2.9;

I- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}

I- Vertex 2 X-coordinate {m}

I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}

I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}

I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P9,

Wall,
FET,
ZONA2,
Outdoors,

Condition

Ot;ject
SunExposed,

WindExposed,

autocalculate,
4,
2.6825,
0,

2.9,
2.6825,
0,

0,
6.065,
0,

0,
6.065,
0,

2.9;

I- Name
1- Surface Type
I- Construction Name
I- Zone Name
1- Outside Boundary

I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices

I- Vertex 1 X-coordinate {m}

1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}

I- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}

I- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}

I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P8,

Wall,

FET,

ZONAZ2,

Outdoors,
Condition

Oﬁject

SunExposed,
WindExposed,
autocalculate,

4,
6.065,
0,

2.9,
6.065,
0,

0,
6.065,
2.9625,
0,
6.065,
2.9625,
2.9;

I- Name
I- Surface Type
1- Construction Name
1- Zone Name
1- Qutside Boundary

I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P13a,
Wall,
FIL,
ZONA2,
Surface,
P13b,
Object
NoSun,
Nowind,

autocalculate,

4,
6.065,
2.9625,
2.9,
6.065,
2.9625,
0,
3.825,
2.9625,
0,
3.825,
2.9625,
2.9;

I- Name
I- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P12a,
Wall,
FIL,
ZONA2,
Surface,
P12b,
Object

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition
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NoSun,
NoWind,
autocalculate,
4,

3.825,
2.9625,
2.9,
3.825,
2.9625,
0,
2.6825,
2.9625,
0,
2.6825,
2.9625,
2.9;

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P18a,
Wall,
FIL,
ZONA3,
Surface,
P18b,
Object
NoSun,
NoWind,
autocalculate,
4,
2.6825,
7.63,
2.9,
2.6825,
7.63,

0,
2.6825,
5.6475,
0,
2.6825,
5.6475,
2.9;

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P17a,
Wall,
FIL,
ZONAZ3,
Surface,
P17b,
Object
NoSun,
NoWind,
autocalculate,
4,
2.6825,
5.6475,
2.9,
2.6825,
5.6475,
0,

I- Name
1- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}

2.6825,
4.5775,
0,
2.6825,
45775,
2.9;

P16a,
Wall,
FIL,
ZONA3,
Surface,
P16b,

Object

NoSun,
NowWind,
autocalculate,
4,
2.6825,
45775,
2.9,
2.6825,
45775,
0,

3.825,
4.5775,
0,

3.825,
4.5775,
2.9;

P15b,
Wall,
FIL,
ZONA3,
Surface,
P15a3,

Object

NoSun,
NoWind,
autocalculate,
4,

3.825,
45775,
2.9,
3.825,
45775,
0,

6.065,
45775,
0,

6.065,
45775,
2.9;

P6,
Wall,

I- Vertex 3 X-coordinate {m}

I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}

1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
1- Construction Name
I- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
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FET, I- Construction Name

ZONA3, 1- Zone Name

Outdoors, I- Qutside Boundary
Condition

, I- Qutside Boundary Condition
Object

SunExposed, 1- Sun Exposure

WindExposed, 1- Wind Exposure

autocalculate, I- View Factor to Ground

4, 1- Number of Vertices

6.065, I- Vertex 1 X-coordinate {m}

4.5775, I- Vertex 1 Y-coordinate {m}

2.9, I- Vertex 1 Z-coordinate {m}

6.065, I- Vertex 2 X-coordinate {m}

45775, I- Vertex 2 Y-coordinate {m}

0, 1- Vertex 2 Z-coordinate {m}

6.065, I- Vertex 3 X-coordinate {m}

7.63, I- Vertex 3 Y-coordinate {m}

0, I- Vertex 3 Z-coordinate {m}

6.065, I- Vertex 4 X-coordinate {m}

7.63, 1- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

P5, - Name

Wall, 1- Surface Type

FET, I- Construction Name

ZONA3, 1- Zone Name

Outdoors, I- Outside Boundary
Condition

, I- Outside Boundary Condition
Object

SunExposed, 1- Sun Exposure

WindExposed,
autocalculate,

1- Wind Exposure
I- View Factor to Ground

4, 1- Number of Vertices

6.065, I- Vertex 1 X-coordinate {m}

7.63, I- Vertex 1 Y-coordinate {m}

2.9, I- Vertex 1 Z-coordinate {m}

6.065, I- Vertex 2 X-coordinate {m}

7.63, 1- Vertex 2 Y-coordinate {m}

0, I- Vertex 2 Z-coordinate {m}

2.6825, I- Vertex 3 X-coordinate {m}

7.63, 1- Vertex 3 Y-coordinate {m}

0, 1- Vertex 3 Z-coordinate {m}

2.6825, I- Vertex 4 X-coordinate {m}

7.63, 1- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

Pl4a, I- Name

Wall, 1- Surface Type

FIL, 1- Construction Name

ZONA4, 1- Zone Name

Surface, I- Outside Boundary Condition

P14b, 1- Outside Boundary Condition
Object

NoSun, I- Sun Exposure

NoWind,
autocalculate,

I- Wind Exposure
I- View Factor to Ground

4,
3.825,
45775,
2.9,
3.825,
45775,
0,
3.825,
2.9625,
0,
3.825,
2.9625,
2.9;

P13b,
Wall,
FIL,
ZONA4,
Surface,
P13a,

Object

NoSun,
NoWind,
autocalculate,
4,

3.825,
2.9625,
2.9,
3.825,
2.9625,
0,

6.065,
2.9625,
0,

6.065,
2.9625,
2.9;

P7,

Wall,
FET,
ZONAA4,
Outdoors,

Condition

Ot;ject

SunExposed,

WindExposed,

autocalculate,
4,

6.065,
2.9625,

2.9,

6.065,
2.9625,

0,

6.065,
45775,

1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
I- Construction Name
I- Zone Name
I- QOutside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
I- Construction Name
1- Zone Name
I- Qutside Boundary

I- Qutside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
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0,
6.065,
45775,
2.9;

1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P15a,
Wall,
FIL,
ZONA4,
Surface,
P15b,

Object

NoSun,
Nowind,
autocalculate,
4,

6.065,
45775,
2.9,
6.065,
45775,
0,

3.825,
45775,
0,

3.825,
45775,
2.9;

I- Name
1- Surface Type
1- Construction Name
1- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P3,

Wall,
FET,
ZONADb,
Outdoors,

Condition

Object
SunExposed,

WindExposed,

autocalculate,
4,

0,

7.63,
2.9,

0,

7.63,

0,

0,
5.6475,
0,

0,
5.6475,
2.9;

I- Name
1- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary

I- Qutside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
1- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P19a,
Wall,
FIL,

I- Name
1- Surface Type
I- Construction Name

ZONAS5,
Surface,
P19b,

Object

NoSun,
NoWind,
autocalculate,
4,

0,
5.6475,
2.9,

0,
5.6475,
0,
2.6825,
5.6475,
0,
2.6825,
5.6475,
2.9;

P18b,
Wall,
FIL,
ZONAD5,
Surface,
P18a,

Object

NoSun,
NowWind,
autocalculate,
4,
2.6825,
5.6475,
2.9,
2.6825,
5.6475,
0,
2.6825,
7.63,

0,
2.6825,
7.63,

2.9;

P4,

Wall,
FET,
ZONAD5,
Outdoors,

Condition

Ot;ject

SunExposed,

WindExposed,

autocalculate,
4!
2.6825,

I- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
1- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
1- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
I- Construction Name
1- Zone Name
1- Outside Boundary

I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
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7.63,
2.9,
2.6825,
7.63,
0,

0,
7.63,
0,

0,
7.63,
2.9;

I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}

I- Vertex 2 X-coordinate {m}

I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}

1- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}

1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P1,

Wall,
FET,
ZONAG,
Outdoors,

Condition

Ob’ject
SunExposed,

WindExposed,

autocalculate,
4,

0,

1.0325,

2.9,

0,

1.0325,

NOOOOOO

9;

I- Name
1- Surface Type
I- Construction Name
I- Zone Name
I- Outside Boundary

I- Qutside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

GC,
Wall,
FET,
ZONAG,
Outdoors,

Condition

Ot;ject
SunExposed,

WindExposed,

autocalculate,

OCOPrPO0O0OOroOoOoOAN

I- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- Outside Boundary

I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure

I- View Factor to Ground

1- Number of Vertices
1- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
1- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}

I- Vertex 3 X-coordinate {m}

1- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}

1.725,
0,
1

P10b,
Wall,
FIL,
ZONAG,
Surface,
P10a,

Object

NoSun,
NoWind,
autocalculate,
4,
2.6825,
0,

2.9,
2.6825,
0,

0,
2.6825,
1.0325,
0,
2.6825,
1.0325,
2.9;

P20b,
Wall,
FIL,
ZONAG,
Surface,
P20a,

Object

NoSun,
NoWind,
autocalculate,
4,
2.6825,
1.0325,
2.9,
2.6825,
1.0325,
0,

0,
1.0325,
0,

0,
1.0325,
2.9;

pisola,
Floor,
piso,
ZONA1,
Surface,

I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
I- Zone Name
I- Outside Boundary Condition
1- Qutside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- Outside Boundary Condition
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pisola,
Object

NoSun,
Nowind,
autocalculate,
4,

0,

1.0325,

0,

0,

5.6475,

0,

2.6825,
5.6475,

0,

2.6825,
1.0325,

0;

1- Qutside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
1- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
1- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

pisolb,
Floor,
piso,
ZONA1,
Surface,
pisolb,
Object
NoSun,
NoWind,
autocalculate,
4,
2.6825,
2.9625,
0,
2.6825,
45775,
0,

3.825,
45775,
0,

3.825,
2.9625,
0;

- Name
1- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
1- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

piso2,
Floor,
piso,
ZONA2,
Surface,
piso2,
Object
NoSun,
Nowind,
autocalculate,
4,
2.6825,
0,

0,
2.6825,

- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}

2.9625,
0,
6.065,
2.9625,
0,
6.065,
0,

0;

piso3,
Floor,
piso,
ZONA3,
Surface,
piso3,

Object

NoSun,
NowWind,
autocalculate,
4,
2.6825,
45775,
0,
2.6825,
7.63,

0,

6.065,
7.63,

0,

6.065,
45775,
0;

piso4,
Floor,
piso,
ZONA4,
Surface,
piso4,

Object

NoSun,
NoWind,
autocalculate,
4,

3.825,
2.9625,
0,

3.825,
45775,
0,

6.065,
45775,
0,

6.065,
2.9625,
0;

1- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}

I- Vertex 3 X-coordinate {m}

I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
I- Construction Name
I- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
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piso5,
Floor,
piso,
ZONADS,
Surface,
piso5,

Object

NoSun,
NoWind,
autocalculate,
4,

0,

5.6475,

0,

0,

7.63,

0,

2.6825,

7.63,

0,

2.6825,
5.6475,

0;

I- Name
1- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
1- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
1- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
1- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

piso6,
Floor,
piso,
ZONAG,
Surface,
piso6,
Object
NoSun,
Nowind,
autocalculate,
4,

0
0,
0
0,
1.0325,
0,
2.6825,
1.0325,
0,
2.6825,
0,
0;

- Name
1- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
1- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
1- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

tetola,
Ceiling,

teto,

ZONAL1,
Surface,
pisoaticola,
Condition Object
NoSun,
NoWind,
autocalculate,

- Name
I- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary Condition
I- Qutside Boundary

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground

4, I- Number of Vertices

0, I- Vertex 1 X-coordinate {m}
5.6475, I- Vertex 1 Y-coordinate {m}
2.9, I- Vertex 1 Z-coordinate {m}
0, 1- Vertex 2 X-coordinate {m}
1.0325, I- Vertex 2 Y-coordinate {m}
2.9, I- Vertex 2 Z-coordinate {m}
2.6825, I- Vertex 3 X-coordinate {m}

1.0325, I- Vertex 3 Y-coordinate {m}
2.9, I- Vertex 3 Z-coordinate {m}

2.6825, I- Vertex 4 X-coordinate {m}

5.6475, 1- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

tetolb, I- Name

Ceiling, 1- Surface Type

teto, I- Construction Name

ZONAL1, 1- Zone Name

Surface, I- QOutside Boundary Condition

pisoaticolb, 1- Qutside Boundary
Condition Object

NoSun, 1- Sun Exposure

NoWind, 1- Wind Exposure

autocalculate, I- View Factor to Ground
4, 1- Number of Vertices

2.6825, I- Vertex 1 X-coordinate {m}
45775, I- Vertex 1 Y-coordinate {m}
2.9, I- Vertex 1 Z-coordinate {m}
2.6825, I- Vertex 2 X-coordinate {m}
2.9625, I- Vertex 2 Y-coordinate {m}
2.9, I- Vertex 2 Z-coordinate {m}
3.825, I- Vertex 3 X-coordinate {m}
2.9625, I- Vertex 3 Y-coordinate {m}
2.9, I- Vertex 3 Z-coordinate {m}

3.825, I- Vertex 4 X-coordinate {m}

4.5775, I- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

teto2, I- Name

Ceiling, 1- Surface Type

teto, I- Construction Name

ZONAZ2, - Zone Name

Surface, I- Outside Boundary Condition

pisoatico2, I- Outside Boundary
Condition Object

NoSun, 1- Sun Exposure

NoWind, I- Wind Exposure

autocalculate, I- View Factor to Ground
4, I- Number of Vertices
2.6825,

I- Vertex 1 X-coordinate {m}
2.9625, I- Vertex 1 Y-coordinate {m}
2.9, I- Vertex 1 Z-coordinate {m}
2.6825, I- Vertex 2 X-coordinate {m}
0, 1- Vertex 2 Y-coordinate {m}
2.9, I- Vertex 2 Z-coordinate {m}
6.065, I- Vertex 3 X-coordinate {m}
0, 1- Vertex 3 Y-coordinate {m}
2.9, I- Vertex 3 Z-coordinate {m}
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6.065, I- Vertex 4 X-coordinate {m}

2.9625, I- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

teto3, - Name

Ceiling, I- Surface Type

teto, I- Construction Name

ZONA3, 1- Zone Name

Surface, I- Outside Boundary Condition

pisoatico3, 1- Qutside Boundary
Condition Object

NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

autocalculate, I- View Factor to Ground

4, 1- Number of Vertices

2.6825, I- Vertex 1 X-coordinate {m}

7.63, I- Vertex 1 Y-coordinate {m}

2.9, I- Vertex 1 Z-coordinate {m}

2.6825, I- Vertex 2 X-coordinate {m}

4.5775, I- Vertex 2 Y-coordinate {m}
2.9, I- Vertex 2 Z-coordinate {m}

6.065, I- Vertex 3 X-coordinate {m}

45775, I- Vertex 3 Y-coordinate {m}

2.9, I- Vertex 3 Z-coordinate {m}

6.065, I- Vertex 4 X-coordinate {m}

7.63, I- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

teto4, - Name

Ceiling, I- Surface Type

teto, I- Construction Name

ZONA4, - Zone Name

Surface, I- Outside Boundary Condition

pisoatico4, 1- Qutside Boundary
Condition Object

NoSun, I- Sun Exposure

Nowind, I- Wind Exposure

autocalculate, I- View Factor to Ground
4, 1- Number of Vertices

3.825, I- Vertex 1 X-coordinate {m}
45775, I- Vertex 1 Y-coordinate {m}
2.9, I- Vertex 1 Z-coordinate {m}
3.825, I- Vertex 2 X-coordinate {m}
2.9625, I- Vertex 2 Y-coordinate {m}
2.9, I- Vertex 2 Z-coordinate {m}
6.065, I- Vertex 3 X-coordinate {m}
2.9625, I- Vertex 3 Y-coordinate {m}
2.9, I- Vertex 3 Z-coordinate {m}

6.065, I- Vertex 4 X-coordinate {m}

45775, I- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

teto5, - Name

Ceiling, I- Surface Type

teto, I- Construction Name

ZONAS5, 1- Zone Name

Surface, I- Outside Boundary Condition

pisoatico5,

Condition Object

NoSun,
NoWind,
autocalculate,
4,

0,

7.63,

2.9,

0,
5.6475,
2.9,
2.6825,
5.6475,
2.9,
2.6825,
7.63,
2.9;

I- Outside Boundary

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

teto6,
Ceiling,
teto,
ZONAG,
Surface,
pisoatico6,

Condition Object

NoSun,
NowWind,
autocalculate,
4,

0,
1.0325,
2.9,

0,

0,

2.9,
2.6825,
0,

2.9,
2.6825,
1.0325,
2.9;

I- Name
1- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary Condition
1- QOutside Boundary

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

pisoaticola,

Floor,

teto,

ZONA7,

Surface,

tetola,
Object

NoSun,

NoWind,

autocalculate,

4,

0,

1.0325,

2.9,

0,

- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- Outside Boundary Condition
1- Qutside Boundary Condition

1- Sun Exposure

1- Wind Exposure

I- View Factor to Ground
1- Number of Vertices
1- Vertex 1 X-coordinate {m}

I- Vertex 1 Y-coordinate {m}

I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
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5.6475,
2.9,
2.6825,
5.6475,
2.9,
2.6825,
1.0325,
2.9;

I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

pisoaticolb,
Floor,

teto,
ZONA7,
Surface,
tetolb,

Object

NoSun,
NoWind,
autocalculate,
4,
2.6825,
2.9625,
2.9,
2.6825,
45775,
2.9,
3.825,
45775,
2.9,
3.825,
2.9625,
2.9;

I- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

pisoatico2,
Floor,
teto,
ZONA7,
Surface,
teto2,

Object

NoSun,
NoWind,
autocalculate,
4,
2.6825,
0,

2.9,
2.6825,
2.9625,
2.9,
6.065,
2.9625,
2.9,
6.065,

0,

2.9;

1- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- OQutside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

pisoatico3,
Floor,
teto,
ZONA7,
Surface,
teto3,

Object

NoSun,
NoWind,
autocalculate,
4,
2.6825,
45775,
2.9,
2.6825,
7.63,

2.9,
6.065,
7.63,

2.9,
6.065,
45775,
2.9;

pisoatico4,
Floor,
teto,
ZONA7,
Surface,
teto4,

Object

NoSun,
Nowind,
autocalculate,
4,

3.825,
2.9625,
2.9,
3.825,
45775,
2.9,
6.065,
45775,
2.9,
6.065,
2.9625,
2.9;

pisoatico5,
Floor,
teto,
ZONA7,
Surface,
tetob,

Object

NoSun,
Nowind,
autocalculate,

I- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
I- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
1- Construction Name
I- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure

I- Wind Exposure
I- View Factor to Ground
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4, 1- Number of Vertices 2.9, I- Vertex 3 Z-coordinate {m}

0, 1- Vertex 1 X-coordinate {m} 0, 1- Vertex 4 X-coordinate {m}
5.6475, I- Vertex 1 Y-coordinate {m} 0, 1- Vertex 4 Y-coordinate {m}
2.9, I- Vertex 1 Z-coordinate {m} 3.2; I- Vertex 4 Z-coordinate {m}
0, 1- Vertex 2 X-coordinate {m}
7.63, 1- Vertex 2 Y-coordinate {m} BuildingSurface:Detailed,
2.9, I- Vertex 2 Z-coordinate {m} platibanda4a, 1- Name
2.6825, I- Vertex 3 X-coordinate {m} Wall, 1- Surface Type
7.63, 1- Vertex 3 Y-coordinate {m} FET, I- Construction Name
2.9, I- Vertex 3 Z-coordinate {m} ZONA7, 1- Zone Name
2.6825, I- Vertex 4 X-coordinate {m} Outdoors, 1- Outside Boundary
5.6475, I- Vertex 4 Y-coordinate {m} Condition
2.9; I- Vertex 4 Z-coordinate {m} , I- Outside Boundary Condition
Object
BuildingSurface:Detailed, SunExposed, I- Sun Exposure
pisoatico6, I- Name WindExposed, I- Wind Exposure
Floor, I- Surface Type autocalculate, I- View Factor to Ground
teto, I- Construction Name 4, 1- Number of Vertices
ZONA7, 1- Zone Name 0, I- Vertex 1 X-coordinate {m}
Surface, I- OQutside Boundary Condition 0, I- Vertex 1 Y-coordinate {m}
teto6, I- Outside Boundary Condition 3.2, I- Vertex 1 Z-coordinate {m}
Object 0, 1- Vertex 2 X-coordinate {m}
NoSun, I- Sun Exposure 0, I- Vertex 2 Y-coordinate {m}
Nowind, I- Wind Exposure 2.9, I- Vertex 2 Z-coordinate {m}
autocalculate, I- View Factor to Ground 3.0325, I- Vertex 3 X-coordinate {m}
4, I- Number of Vertices 0, I- Vertex 3 Y-coordinate {m}
0, I- Vertex 1 X-coordinate {m} 2.9, I- Vertex 3 Z-coordinate {m}
0, I- Vertex 1 Y-coordinate {m} 3.0325, I- Vertex 4 X-coordinate {m}
2.9, I- Vertex 1 Z-coordinate {m} 0, I- Vertex 4 Y-coordinate {m}
0, I- Vertex 2 X-coordinate {m} 4.15; I- Vertex 4 Z-coordinate {m}
1.0325, I- Vertex 2 Y-coordinate {m}
2.9, I- Vertex 2 Z-coordinate {m} BuildingSurface:Detailed,
2.6825, I- Vertex 3 X-coordinate {m} platibanda4b, I- Name
1.0325, I- Vertex 3 Y-coordinate {m} Wall, 1- Surface Type
2.9, I- Vertex 3 Z-coordinate {m} FET, I- Construction Name
2.6825, I- Vertex 4 X-coordinate {m} ZONA7, 1- Zone Name
0, 1- Vertex 4 Y-coordinate {m} Outdoors, 1- Qutside Boundary
2.9; I- Vertex 4 Z-coordinate {m} Condition
, I- Qutside Boundary Condition
BuildingSurface:Detailed, Object
platibandal, I- Name SunExposed, I- Sun Exposure
Wall, 1- Surface Type WindExposed, 1- Wind Exposure
FET, I- Construction Name autocalculate, I- View Factor to Ground
ZONAY7, 1- Zone Name 4, 1- Number of Vertices
Outdoors, I- Outside Boundary 3.0325, I- Vertex 1 X-coordinate {m}
Condition 0, 1- Vertex 1 Y-coordinate {m}
, I- Outside Boundary Condition 4.15, I- Vertex 1 Z-coordinate {m}
Object 3.0325, I- Vertex 2 X-coordinate {m}
SunExposed, 1- Sun Exposure 0, I- Vertex 2 Y-coordinate {m}
WindExposed, 1- Wind Exposure 2.9, I- Vertex 2 Z-coordinate {m}
autocalculate, I- View Factor to Ground 6.065, I- Vertex 3 X-coordinate {m}
4, 1- Number of Vertices 0, I- Vertex 3 Y-coordinate {m}
0, 1- Vertex 1 X-coordinate {m} 2.9, I- Vertex 3 Z-coordinate {m}
7.63, 1- Vertex 1 Y-coordinate {m} 6.065, I- Vertex 4 X-coordinate {m}
3.2, I- Vertex 1 Z-coordinate {m} 0, 1- Vertex 4 Y-coordinate {m}
0, 1- Vertex 2 X-coordinate {m} 3.2; I- Vertex 4 Z-coordinate {m}
7.63, 1- Vertex 2 Y-coordinate {m}
2.9, I- Vertex 2 Z-coordinate {m} BuildingSurface:Detailed,
0, 1- Vertex 3 X-coordinate {m} platibanda3, 1- Name
0, 1- Vertex 3 Y-coordinate {m} Wall, 1- Surface Type
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FET, I- Construction Name

ZONAT7, 1- Zone Name

Outdoors, I- Qutside Boundary
Condition

, I- Qutside Boundary Condition
Object

SunExposed, 1- Sun Exposure

WindExposed, 1- Wind Exposure

autocalculate, I- View Factor to Ground

4, 1- Number of Vertices

6.065, I- Vertex 1 X-coordinate {m}

0, 1- Vertex 1 Y-coordinate {m}

3.2, I- Vertex 1 Z-coordinate {m}

6.065, I- Vertex 2 X-coordinate {m}

0, 1- Vertex 2 Y-coordinate {m}

2.9, I- Vertex 2 Z-coordinate {m}

6.065, I- Vertex 3 X-coordinate {m}

7.63, I- Vertex 3 Y-coordinate {m}

2.9, I- Vertex 3 Z-coordinate {m}

6.065, I- Vertex 4 X-coordinate {m}

7.63, 1- Vertex 4 Y-coordinate {m}

3.2; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

platibanda2b, I- Name

Wall, 1- Surface Type

FET, I- Construction Name

ZONAT, 1- Zone Name

Outdoors, I- Outside Boundary
Condition

, I- Qutside Boundary Condition
Object

SunExposed, 1- Sun Exposure

WindExposed,
autocalculate,

1- Wind Exposure
I- View Factor to Ground

4, 1- Number of Vertices

3.0325, I- Vertex 1 X-coordinate {m}
7.63, I- Vertex 1 Y-coordinate {m}
4.15, I- Vertex 1 Z-coordinate {m}
3.0325, I- Vertex 2 X-coordinate {m}
7.63, I- Vertex 2 Y-coordinate {m}
2.9, I- Vertex 2 Z-coordinate {m}
0, 1- Vertex 3 X-coordinate {m}
7.63, 1- Vertex 3 Y-coordinate {m}
2.9, I- Vertex 3 Z-coordinate {m}
0, 1- Vertex 4 X-coordinate {m}
7.63, 1- Vertex 4 Y-coordinate {m}
3.2; I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

platibanda?a, I- Name

Wall, 1- Surface Type

FET, I- Construction Name

ZONAT, 1- Zone Name

Outdoors, I- Qutside Boundary
Condition

, I- Qutside Boundary Condition
Object

SunExposed, 1- Sun Exposure

WindExposed, 1- Wind Exposure

autocalculate,
4,
6.065,
7.63,
3.2,
6.065,
7.63,
2.9,
3.0325,
7.63,
2.9,
3.0325,
7.63,
4.15;

I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

coberturaa,
Roof,
cobertura,
ZONA7,
Outdoors,
Condition

Ot;ject
SunExposed,

WindExposed,

autocalculate,
4,

0,

7.63,
3.2,

0,

0,

3.2,
3.0325,
0,

4.15,
3.0325,
7.63,
4.15;

I- Name
I- Surface Type
I- Construction Name
- Zone Name
I- Qutside Boundary

I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

coberturab,
Roof,
cobertura,
ZONA7,
Outdoors,
Condition

Object
SunExposed,

WindExposed,

autocalculate,
4,

3.0325,

7.63,

4.15,

3.0325,

0,

4.15,

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Qutside Boundary

I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground

1- Number of Vertices

I- Vertex 1 X-coordinate {m}

I- Vertex 1 Y-coordinate {m}

I- Vertex 1 Z-coordinate {m}

I- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}

1- Vertex 2 Z-coordinate {m}
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6.065, I- Vertex 3 X-coordinate {m}
0, 1- Vertex 3 Y-coordinate {m}
3.2, I- Vertex 3 Z-coordinate {m}
6.065, I- Vertex 4 X-coordinate {m}
7.63, 1- Vertex 4 Y-coordinate {m}
3.2; I- Vertex 4 Z-coordinate {m}

- =========== ALL OBJECTS IN CLASS:
FENESTRATIONSURFACE:DETAILED

FenestrationSurface:Detailed,

janelal, 1- Name

Window, I- Surface Type
janela, I- Construction Name
P2, 1- Building Surface Name

, I- QOutside Boundary Condition

Object
autocalculate, I- View Factor to Ground
, I- Shading Control Name

I- Frame and Divider Name

1, 1- Multiplier

4, I- Number of Vertices

0, 1- Vertex 1 X-coordinate {m}

4.09, I- Vertex 1 Y-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

0, I- Vertex 2 X-coordinate {m}

4.09, I- Vertex 2 Y-coordinate {m}

1, I- Vertex 2 Z-coordinate {m}

0, I- Vertex 3 X-coordinate {m}

2.59, I- Vertex 3 Y-coordinate {m}

1, 1- Vertex 3 Z-coordinate {m}

0, 1- Vertex 4 X-coordinate {m}

2.59, 1- Vertex 4 Y-coordinate {m}

2.1, I- Vertex 4 Z-coordinate {m}
FenestrationSurface:Detailed,

janela2, I- Name

Window, I- Surface Type

janela, 1- Construction Name

P9, 1- Building Surface Name

, I- Outside Boundary Condition
Object
autocalculate, I- View Factor to Ground
, I- Shading Control Name
, I- Frame and Divider Name

1, 1- Multiplier

4, 1- Number of Vertices

3.62375, I- Vertex 1 X-coordinate {m}
0, 1- Vertex 1 Y-coordinate {m}
2.1, I- Vertex 1 Z-coordinate {m}
3.62375, I- Vertex 2 X-coordinate {m}
0, I- Vertex 2 Y-coordinate {m}
1, 1- Vertex 2 Z-coordinate {m}
5.12375, I- Vertex 3 X-coordinate {m}
0, 1- Vertex 3 Y-coordinate {m}
1, 1- Vertex 3 Z-coordinate {m}
5.12375, I- Vertex 4 X-coordinate {m}
0, 1- Vertex 4 Y-coordinate {m}

2.1; I- Vertex 4 Z-coordinate {m}

FenestrationSurface:Detailed,

janelas, I- Name

Window, 1- Surface Type
janela, 1- Construction Name
P5, 1- Building Surface Name

, I- Qutside Boundary Condition
Object
autocalculate, I- View Factor to Ground
, I- Shading Control Name
, I- Frame and Divider Name

1, 1- Multiplier

4, I- Number of Vertices

5.12375, I- Vertex 1 X-coordinate {m}

7.63, I- Vertex 1 Y-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

5.12375, I- Vertex 2 X-coordinate {m}

7.63, I- Vertex 2 Y-coordinate {m}

1, I- Vertex 2 Z-coordinate {m}

3.62375, I- Vertex 3 X-coordinate {m}

7.63, I- Vertex 3 Y-coordinate {m}

1, I- Vertex 3 Z-coordinate {m}

3.62375, I- Vertex 4 X-coordinate {m}

7.63, I- Vertex 4 Y-coordinate {m}

2.1, I- Vertex 4 Z-coordinate {m}
FenestrationSurface:Detailed,

janela4, I- Name

Window, 1- Surface Type

janela, 1- Construction Name

P7, 1- Building Surface Name

, I- Qutside Boundary Condition
Object
autocalculate, I- View Factor to Ground
, I- Shading Control Name
, I- Frame and Divider Name

1, I- Multiplier

4, 1- Number of Vertices

6.065, I- Vertex 1 X-coordinate {m}

3.47, I- Vertex 1 Y-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

6.065, I- Vertex 2 X-coordinate {m}

3.47, I- Vertex 2 Y-coordinate {m}

1.5, I- Vertex 2 Z-coordinate {m}

6.065, I- Vertex 3 X-coordinate {m}

4.07, 1- Vertex 3 Y-coordinate {m}

1.5, I- Vertex 3 Z-coordinate {m}

6.065, I- Vertex 4 X-coordinate {m}

4.07, 1- Vertex 4 Y-coordinate {m}

2.1; I- Vertex 4 Z-coordinate {m}
FenestrationSurface:Detailed,

janelas, I- Name

Window, I- Surface Type

janela, 1- Construction Name

P4, 1- Building Surface Name

, I- Qutside Boundary Condition
Object

autocalculate, I- View Factor to Ground
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, I- Shading Control Name 0.525, I- Vertex 3 X-coordinate {m}

, I- Frame and Divider Name 1.0325, I- Vertex 3 Y-coordinate {m}

1, 1- Multiplier 1.5, I- Vertex 3 Z-coordinate {m}

4, 1- Number of Vertices 0.525, I- Vertex 4 X-coordinate {m}

2.09125, I- Vertex 1 X-coordinate {m} 1.0325, I- Vertex 4 Y-coordinate {m}

7.63, 1- Vertex 1 Y-coordinate {m} 2.1; I- Vertex 4 Z-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

2.09125, 1- Vertex 2 X-coordinate {m} FenestrationSurface:Detailed,

7.63, 1- Vertex 2 Y-coordinate {m} portala, I- Name

1, I- Vertex 2 Z-coordinate {m} Door, I- Surface Type

0.59125, I- Vertex 3 X-coordinate {m} portas, 1- Construction Name

7.63, 1- Vertex 3 Y-coordinate {m} P20a, I- Building Surface Name

1, 1- Vertex 3 Z-coordinate {m} portalb, I- Outside Boundary Condition

0.59125, I- Vertex 4 X-coordinate {m} Object

7.63, 1- Vertex 4 Y-coordinate {m} autocalculate, I- View Factor to Ground

2.1; I- Vertex 4 Z-coordinate {m} , I- Shading Control Name

, I- Frame and Divider Name

FenestrationSurface:Detailed, 1, I- Multiplier

janela6a, I- Name 4, I- Number of Vertices

GlassDoor, I- Surface Type 1.725, I- Vertex 1 X-coordinate {m}

janela, I- Construction Name 1.0325, I- Vertex 1 Y-coordinate {m}

P20a, I- Building Surface Name 2.1, I- Vertex 1 Z-coordinate {m}

janela6b, I- Outside Boundary Condition 1.725, I- Vertex 2 X-coordinate {m}
Object 1.0325, I- Vertex 2 Y-coordinate {m}

autocalculate, I- View Factor to Ground 0, 1- Vertex 2 Z-coordinate {m}

, I- Shading Control Name 2.525, I- Vertex 3 X-coordinate {m}

, I- Frame and Divider Name 1.0325, I- Vertex 3 Y-coordinate {m}

1, I- Multiplier 0, I- Vertex 3 Z-coordinate {m}

4, I- Number of Vertices 2.525, I- Vertex 4 X-coordinate {m}

0.525, I- Vertex 1 X-coordinate {m} 1.0325, I- Vertex 4 Y-coordinate {m}

1.0325, I- Vertex 1 Y-coordinate {m} 2.1, I- Vertex 4 Z-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

0.525, I- Vertex 2 X-coordinate {m} FenestrationSurface:Detailed,

1.0325, I- Vertex 2 Y-coordinate {m} portalb, I- Name

1.5, I- Vertex 2 Z-coordinate {m} Door, I- Surface Type

1.325, I- Vertex 3 X-coordinate {m} portas, 1- Construction Name

1.0325, I- Vertex 3 Y-coordinate {m} P20b, I- Building Surface Name

1.5, I- Vertex 3 Z-coordinate {m} portala, 1- Outside Boundary Condition

1.325, I- Vertex 4 X-coordinate {m} Object

1.0325, I- Vertex 4 Y-coordinate {m} autocalculate, I- View Factor to Ground

2.1, I- Vertex 4 Z-coordinate {m} , 1- Shading Control Name

, I- Frame and Divider Name

FenestrationSurface:Detailed, 1, 1- Multiplier

janelaéb, I- Name 4, I- Number of Vertices

GlassDoor, 1- Surface Type 2.525, I- Vertex 1 X-coordinate {m}

janela, I- Construction Name 1.0325, I- Vertex 1 Y-coordinate {m}

P20b, I- Building Surface Name 2.1, I- Vertex 1 Z-coordinate {m}

janelaba, I- Outside Boundary Condition 2.525, I- Vertex 2 X-coordinate {m}
Object 1.0325, I- Vertex 2 Y-coordinate {m}

autocalculate, I- View Factor to Ground 0, I- Vertex 2 Z-coordinate {m}

, I- Shading Control Name 1.725, I- Vertex 3 X-coordinate {m}

, I- Frame and Divider Name 1.0325, I- Vertex 3 Y-coordinate {m}

1, 1- Multiplier 0, 1- Vertex 3 Z-coordinate {m}

4, 1- Number of Vertices 1.725, I- Vertex 4 X-coordinate {m}

1.325, I- Vertex 1 X-coordinate {m} 1.0325, I- Vertex 4 Y-coordinate {m}

1.0325, I- Vertex 1 Y-coordinate {m} 2.1; I- Vertex 4 Z-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

1.325, I- Vertex 2 X-coordinate {m} FenestrationSurface:Detailed,

1.0325, I- Vertex 2 Y-coordinate {m} porta2a, 1- Name

1.5, I- Vertex 2 Z-coordinate {m} Door, I- Surface Type
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portas,
P12a,
porta2b,

Object

autocalculate,

1,

4,

3.64,
2.9625,
2.1,
3.64,
2.9625,
0,

2.84,
2.9625,
0,

2.84,
2.9625,
2.1;

porta2b,
Door,
portas,
P12b,
porta2a,

Object

autocalculate,

1,

4,

2.84,
2.9625,
2.1,
2.84,
2.9625,
0,

3.64,
2.9625,
0,

3.64,
2.9625,
2.1;

porta3a,
Door,

portas,

P16a,
porta3b,
Object
autocalculate,

1- Construction Name
I- Building Surface Name
I- Qutside Boundary Condition

I- View Factor to Ground
I- Shading Control Name
I- Frame and Divider Name
1- Multiplier
1- Number of Vertices
1- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

FenestrationSurface:Detailed,

- Name
I- Surface Type
1- Construction Name
I- Building Surface Name
1- Outside Boundary Condition

I- View Factor to Ground
I- Shading Control Name
I- Frame and Divider Name
1- Multiplier
1- Number of Vertices
1- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

FenestrationSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
I- Building Surface Name
1- Outside Boundary Condition

I- View Factor to Ground
I- Shading Control Name
I- Frame and Divider Name
1- Multiplier
1- Number of Vertices
1- Vertex 1 X-coordinate {m}

45775,
2.1,
2.84,
45775,
0,

3.64,
45775,
0,

3.64,
45775,
2.1;

porta3b,
Door,
portas,
P16b,
porta3a,

Object

autocalculate,

1,

4,

3.64,
45775,
2.1,
3.64,
45775,
0,

2.84,
4.5775,
0,

2.84,
4.5775,
2.1;

porta4a,
Door,
portas,
P14a,
portadb,

Object

autocalculate,

1,
autocalculate,
3.825,
3.92,
2.1,
3.825,
3.92,
0,
3.825,
3.12,
0,
3.825,
3.12,

I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}

I- Vertex 2 Y-coordinate {m}

1- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}

1- Vertex 3 Y-coordinate {m}

1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}

I- Vertex 4 Y-coordinate {m}

I- Vertex 4 Z-coordinate {m}

FenestrationSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
1- Building Surface Name
1- Outside Boundary Condition

I- View Factor to Ground
I- Shading Control Name
I- Frame and Divider Name
1- Multiplier
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

FenestrationSurface:Detailed,

1- Name
1- Surface Type
1- Construction Name
1- Building Surface Name
I- Outside Boundary Condition

I- View Factor to Ground
I- Shading Control Name
I- Frame and Divider Name
1- Multiplier
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
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2.1; I- Vertex 4 Z-coordinate {m}

FenestrationSurface:Detailed,

portadb, 1- Name

Door, I- Surface Type

portas, 1- Construction Name

P14b, I- Building Surface Name

portada, I- Outside Boundary Condition
Object

autocalculate, I- View Factor to Ground

, I- Shading Control Name
, I- Frame and Divider Name

1, I- Multiplier

autocalculate, I- Number of Vertices

3.825, I- Vertex 1 X-coordinate {m}

3.12, 1- Vertex 1 Y-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

3.825, I- Vertex 2 X-coordinate {m}

3.12, I- Vertex 2 Y-coordinate {m}

0, I- Vertex 2 Z-coordinate {m}

3.825, I- Vertex 3 X-coordinate {m}

3.92, 1- Vertex 3 Y-coordinate {m}

0, 1- Vertex 3 Z-coordinate {m}

3.825, I- Vertex 4 X-coordinate {m}

3.92, 1- Vertex 4 Y-coordinate {m}

2.1, I- Vertex 4 Z-coordinate {m}
FenestrationSurface:Detailed,

porta5a, I- Name

Door, I- Surface Type

portas, 1- Construction Name

P19a, I- Building Surface Name

portash, I- Outside Boundary Condition
Object

autocalculate, I- View Factor to Ground

, I- Shading Control Name
, I- Frame and Divider Name

1, 1- Multiplier

4, 1- Number of Vertices

1.725, I- Vertex 1 X-coordinate {m}

5.6475, I- Vertex 1 Y-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

1.725, I- Vertex 2 X-coordinate {m}

5.6475, I- Vertex 2 Y-coordinate {m}

0, 1- Vertex 2 Z-coordinate {m}

2.525, I- Vertex 3 X-coordinate {m}

5.6475, I- Vertex 3 Y-coordinate {m}

0, 1- Vertex 3 Z-coordinate {m}

2.525, I- Vertex 4 X-coordinate {m}

5.6475, I- Vertex 4 Y-coordinate {m}

2.1; I- Vertex 4 Z-coordinate {m}
FenestrationSurface:Detailed,

portasb, 1- Name

Door, I- Surface Type

portas, 1- Construction Name

P19b, I- Building Surface Name

portaba, I- Outside Boundary Condition
Object

autocalculate, I- View Factor to Ground

, I- Shading Control Name
, I- Frame and Divider Name

1, 1- Multiplier

4, 1- Number of Vertices

2.525, I- Vertex 1 X-coordinate {m}
5.6475, I- Vertex 1 Y-coordinate {m}
2.1, I- Vertex 1 Z-coordinate {m}
2.525, I- Vertex 2 X-coordinate {m}
5.6475, I- Vertex 2 Y-coordinate {m}
0, I- Vertex 2 Z-coordinate {m}
1.725, I- Vertex 3 X-coordinate {m}
5.6475, 1- Vertex 3 Y-coordinate {m}
0, I- Vertex 3 Z-coordinate {m}
1.725, I- Vertex 4 X-coordinate {m}
5.6475, I- Vertex 4 Y-coordinate {m}
2.1; I- Vertex 4 Z-coordinate {m}

- =========== ALL OBJECTS IN CLASS:
SHADING:ZONE:DETAILED ===========

Shading:Zone:Detailed,

beirall, I- Name
platibandal, 1- Base Surface Name
Transmitancia, I- Transmittance Schedule
Name
4, I- Number of Vertices
-.6, I- Vertex 1 X-coordinate {m}
8.23, I- Vertex 1 Y-coordinate {m}
3.012, I- Vertex 1 Z-coordinate {m}
-.6, I- Vertex 2 X-coordinate {m}
-.6, I- Vertex 2 Y-coordinate {m}
3.012, I- Vertex 2 Z-coordinate {m}
0, I- Vertex 3 X-coordinate {m}
-.6, I- Vertex 3 Y-coordinate {m}
3.2, I- Vertex 3 Z-coordinate {m}
0, 1- Vertex 4 X-coordinate {m}
8.23, I- Vertex 4 Y-coordinate {m}
3.2; I- Vertex 4 Z-coordinate {m}
Shading:Zone:Detailed,
beiral4a, 1- Name
platibanda4a, 1- Base Surface Name
Transmitancia, I- Transmittance Schedule
Name
4, 1- Number of Vertices
0, I- Vertex 1 X-coordinate {m}
0, 1- Vertex 1 Y-coordinate {m}
3.2, I- Vertex 1 Z-coordinate {m}
0, 1- Vertex 2 X-coordinate {m}
-.6, I- Vertex 2 Y-coordinate {m}
3.2, I- Vertex 2 Z-coordinate {m}
3.0325, I- Vertex 3 X-coordinate {m}
-.6, I- Vertex 3 Y-coordinate {m}
4.15, I- Vertex 3 Z-coordinate {m}
3.0325, I- Vertex 4 X-coordinate {m}
0, 1- Vertex 4 Y-coordinate {m}
4.15; 1- Vertex 4 Z-coordinate {m}

Shading:Zone:Detailed,
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beiral4b, 1- Name
platibanda4b, 1- Base Surface Name

Transmitancia, I- Transmittance Schedule
Name

4, 1- Number of Vertices

3.0325, I- Vertex 1 X-coordinate {m}

0, I- Vertex 1 Y-coordinate {m}

4.15, 1- Vertex 1 Z-coordinate {m}

3.0325, I- Vertex 2 X-coordinate {m}

-.6, I- Vertex 2 Y-coordinate {m}

4.15, 1- Vertex 2 Z-coordinate {m}

6.065, I- Vertex 3 X-coordinate {m}

-.6, I- Vertex 3 Y-coordinate {m}

3.2, I- Vertex 3 Z-coordinate {m}

6.065, I- Vertex 4 X-coordinate {m}

0, I- Vertex 4 Y-coordinate {m}

3.2; I- Vertex 4 Z-coordinate {m}
Shading:Zone:Detailed,

beiral3, I- Name

platibanda3, I- Base Surface Name

Transmitancia, I- Transmittance Schedule
Name
4, 1- Number of Vertices
6.065, I- Vertex 1 X-coordinate {m}
8.23, I- Vertex 1 Y-coordinate {m}
3.2, I- Vertex 1 Z-coordinate {m}
6.065, I- Vertex 2 X-coordinate {m}
-.6, I- Vertex 2 Y-coordinate {m}
3.2, I- Vertex 2 Z-coordinate {m}
6.665, I- Vertex 3 X-coordinate {m}
-.6, I- Vertex 3 Y-coordinate {m}
3.012, I- Vertex 3 Z-coordinate {m}
6.665, I- Vertex 4 X-coordinate {m}
8.23, I- Vertex 4 Y-coordinate {m}
3.012; I- Vertex 4 Z-coordinate {m}
Shading:Zone:Detailed,
beiral2b, 1- Name
platibanda2b, 1- Base Surface Name
Transmitancia, I- Transmittance Schedule
Name
4, 1- Number of Vertices
6.065, I- Vertex 1 X-coordinate {m}
7.63, 1- Vertex 1 Y-coordinate {m}
3.2, I- Vertex 1 Z-coordinate {m}
6.065, I- Vertex 2 X-coordinate {m}
8.23, 1- Vertex 2 Y-coordinate {m}
3.2, I- Vertex 2 Z-coordinate {m}
3.0325, I- Vertex 3 X-coordinate {m}
8.23, 1- Vertex 3 Y-coordinate {m}
4.15, 1- Vertex 3 Z-coordinate {m}
3.0325, I- Vertex 4 X-coordinate {m}
7.63, 1- Vertex 4 Y-coordinate {m}
4.15; I- Vertex 4 Z-coordinate {m}

Shading:Zone:Detailed,
beiral2a, I- Name
platibanda2a, I- Base Surface Name

Transmitancia, I- Transmittance Schedule

Name
4, 1- Number of Vertices
3.0325, I- Vertex 1 X-coordinate {m}
7.63, I- Vertex 1 Y-coordinate {m}
4.15, 1- Vertex 1 Z-coordinate {m}
3.0325, I- Vertex 2 X-coordinate {m}
8.23, I- Vertex 2 Y-coordinate {m}
4.15, 1- Vertex 2 Z-coordinate {m}
0, I- Vertex 3 X-coordinate {m}
8.23, I- Vertex 3 Y-coordinate {m}
3.2, I- Vertex 3 Z-coordinate {m}
0, I- Vertex 4 X-coordinate {m}
7.63, 1- Vertex 4 Y-coordinate {m}
3.2; I- Vertex 4 Z-coordinate {m}

- =========== ALL OBJECTS IN CLASS:
ZONEVENTILATION:DESIGNFLOWRATE

ZoneVentilation:DesignFlowRate,

VENT1, I- Name
ZONA1, I- Zone or ZoneList Name
Infiltracao, I- Schedule Name

AirChanges/Hour,
Calculation Method
, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

I- Design Flow Rate

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, 1- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, 1- Fan Pressure Rise {Pa}

1, I- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, I- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, 1- Minimum Indoor Temperature
{C}

, 1- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name

-100, 1- Delta Temperature {deltaC}

, I- Delta Temperature Schedule
Name

-100, I- Minimum Outdoor
Temperature {C}

, I- Minimum Qutdoor Temperature

Schedule Name
100, I- Maximum Outdoor

Temperature {C}

, I- Maximum Outdoor Temperature

Schedule Name
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40; 1- Maximum Wind Speed {m/s}
ZoneVentilation:DesignFlowRate,

VENT2, I- Name

ZONAZ2, 1- Zone or ZoneList Name

Infiltracao, 1- Schedule Name

AirChanges/Hour, I- Design Flow Rate
Calculation Method
, I- Design Flow Rate {m3/s}

I- Flow Rate per Zone Floor Area

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, 1- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, 1- Fan Pressure Rise {Pa}

1, I- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, 1- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, I- Minimum Indoor Temperature
{C}

, I- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name
-100, 1- Delta Temperature {deltaC}
, 1- Delta Temperature Schedule
Name
-100, - Minimum Outdoor
Temperature {C}
, I- Minimum Outdoor Temperature
Schedule Name
100, I- Maximum Outdoor
Temperature {C}
, I- Maximum Outdoor Temperature
Schedule Name

40; 1- Maximum Wind Speed {m/s}
ZoneVentilation:DesignFlowRate,

VENTS, I- Name

ZONA3, 1- Zone or ZoneList Name

Infiltracao, I- Schedule Name

AirChanges/Hour,
Calculation Method
, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

I- Design Flow Rate

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, 1- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, 1- Fan Pressure Rise {Pa}

1, 1- Fan Total Efficiency

1, I- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, 1- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, 1- Minimum Indoor Temperature
{C}

, 1- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name

-100, 1- Delta Temperature {deltaC}

, I- Delta Temperature Schedule
Name

-100, I- Minimum Outdoor
Temperature {C}

, I- Minimum Qutdoor Temperature

Schedule Name
100, I- Maximum Outdoor

Temperature {C}

, I- Maximum Outdoor Temperature

Schedule Name

40; 1- Maximum Wind Speed {m/s}
ZoneVentilation:DesignFlowRate,

VENT4, I- Name

ZONA4, I- Zone or ZoneList Name

Infiltracao, I- Schedule Name

AirChanges/Hour, I- Design Flow Rate
Calculation Method
, I- Design Flow Rate {m3/s}

I- Flow Rate per Zone Floor Area

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, 1- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, I- Fan Pressure Rise {Pa}

1, 1- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, I- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, I- Minimum Indoor Temperature
{C}

, 1- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name

-100, 1- Delta Temperature {deltaC}

, I- Delta Temperature Schedule
Name

-100, I- Minimum Outdoor
Temperature {C}

, I- Minimum Outdoor Temperature
Schedule Name
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100, I- Maximum Outdoor
Temperature {C}
, I- Maximum Outdoor Temperature
Schedule Name

40; 1- Maximum Wind Speed {m/s}
ZoneVentilation:DesignFlowRate,

VENTS5, I- Name

ZONAD5, 1- Zone or ZoneList Name

Infiltracao, I- Schedule Name

AirChanges/Hour,
Calculation Method
, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

I- Design Flow Rate

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, I- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, I- Fan Pressure Rise {Pa}

1, 1- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, 1- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, I- Minimum Indoor Temperature
{C}

, I- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name

-100, I- Delta Temperature {deltaC}

, 1- Delta Temperature Schedule
Name

-100, I- Minimum Outdoor
Temperature {C}

, I- Minimum Qutdoor Temperature

Schedule Name
100, I- Maximum Outdoor

Temperature {C}

, I- Maximum Outdoor Temperature

Schedule Name

40; 1- Maximum Wind Speed {m/s}
ZoneVentilation:DesignFlowRate,

VENT®6, I- Name

ZONAG, I- Zone or ZoneList Name

Infiltracao, I- Schedule Name

AirChanges/Hour,
Calculation Method
, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

I- Design Flow Rate

{m3/s-m2}
, I- Flow Rate per Person {m3/s-
person}
1, 1- Air Changes per Hour {1/hr}
Natural, I- Ventilation Type

0, 1- Fan Pressure Rise {Pa}

1, 1- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, 1- Temperature Term Coefficient

0, I- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, 1- Minimum Indoor Temperature
{C}

, 1- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name

-100, 1- Delta Temperature {deltaC}

, I- Delta Temperature Schedule
Name

-100, I- Minimum Outdoor
Temperature {C}

, I- Minimum Outdoor Temperature

Schedule Name
100, I- Maximum Outdoor

Temperature {C}

, I- Maximum Outdoor Temperature

Schedule Name

40; 1- Maximum Wind Speed {m/s}
ZoneVentilation:DesignFlowRate,

VENT?7, I- Name

ZONA7, I- Zone or ZoneList Name

Infiltracao, 1- Schedule Name

AirChanges/Hour,
Calculation Method
, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

I- Design Flow Rate

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, I- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, I- Fan Pressure Rise {Pa}

1, I- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, 1- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, 1- Minimum Indoor Temperature
{C}

, 1- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name

-100, 1- Delta Temperature {deltaC}

, I- Delta Temperature Schedule
Name
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-100, I- Minimum Outdoor
Temperature {C}
, I- Minimum Outdoor Temperature
Schedule Name
100, 1- Maximum Outdoor
Temperature {C}
, I- Maximum Outdoor Temperature
Schedule Name
40; 1- Maximum Wind Speed {m/s}

- =========== ALL OBJECTS IN CLASS:
OUTPUT:VARIABLEDICTIONARY

Output:VariableDictionary,
regular; I- Key Field

- =========== ALL OBJECTS IN CLASS:
OUTPUT:SURFACES.LIST ===========

Output:Surfaces:List,
Lines; I- Report Type

- =========== ALL OBJECTS IN CLASS:
OUTPUT:SURFACES:DRAWING

Output:Surfaces:Drawing,
DXF, I- Report Type
Triangulate3DFace;  !- Report Specifications

- =========== ALL OBJECTS IN CLASS:
OUTPUT:TABLE:SUMMARYREPORTS

Output:Table:SummaryReports,
AllSummary; I- Report 1 Name

- =========== ALL OBJECTS IN CLASS:
OUTPUTCONTROL:TABLE:STYLE

OutputControl:Table:Style,
Comma, I- Column Separator
JtoKWH,; I- Unit Conversion

|- =========== ALL OBJECTS IN CLASS:
OUTPUT:VARIABLE ===========

Output:VariabIe,
1- Key Value
Slte Outdoor Air Drybulb Temperature , !-
Variable Name

Hourly; 1- Reporting Frequency
Output:VariabIe,
1- Key Value
Zone Mean Air Temperature , !- Variable Name
Hourly; I- Reporting Frequency

Output:SQL.ite,

SimpleAndTabular; 1- Option Type

Il =========== ALL OBJECTS IN CLASS:
OUTPUT:DIAGNOSTICS ===========

Output:Diagnostics,
DisplayAllWarnings; !- Key 1
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APENDICE C

MODELO DE ARQUIVO DE SIMULACAO: SIMULAGCAO COM PRE-
PROCESSADOR SLAB

I-Generator IDFEditor 1.47
1-Option SortedOrder

I-NOTE: All comments with 'I-" are ignored by the
IDFEditor and are generated automatically.

I- Use 'l' comments if they need to be retained
when using the IDFEditor.

|- =========== ALL OBJECTS IN CLASS
VERSION ===========

Version,
8.4; I- Version Ildentifier

- =========== ALL OBJECTS IN CLASS:
SIMULATIONCONTROL ===========

SimulationControl,

No, I- Do Zone Sizing Calculation

No, I- Do System Sizing Calculation

No, I- Do Plant Sizing Calculation

Yes, I- Run Simulation for Sizing
Periods

No, 1- Run Simulation for Weather
File Run Periods

No, 1- Do HVAC Sizing Simulation
for Sizing Periods

1; I- Maximum Number of HVAC

Sizing Simulation Passes

Building,

modelolinv, I- Name

180, 1- North Axis {deg}

Suburbs, I- Terrain

0.04, I- Loads Convergence Tolerance
Value

0.4, I- Temperature Convergence
Tolerance Value {deltaC}

FullExterior, I- Solar Distribution

25, I- Maximum Number of Warmup
Day!

6; I- Minimum Number of Warmup
Days

I- =========== ALL OBJECTS IN CLASS:
SHADOWCALCULATION ===========

ShadowCalculation,
AverageOverDaysInFrequency, !- Calculation
Method
20, I- Calculation Frequency
15000; I- Maximum Figures in Shadow
Overlap Calculations

- =========== ALL OBJECTS IN CLASS:
SURFACECONVECTIONALGORITHM:INSID

SurfaceConvectionAlgorithm:Inside,
Simple; I- Algorithm

- =========== ALL OBJECTS IN CLASS:
SURFACECONVECTIONALGORITHM:OUTS

SurfaceConvectionAlgorithm:Outside,
SimpleCombined; 1- Algorithm

- =========== ALL OBJECTS IN CLASS:
HEATBALANCEALGORITHM ===========

HeatBalanceAlgorithm,
ConductionTransferFunction, !- Algorithm

200, I- Surface Temperature Upper
Limit {C}

0.1, I- Minimum Surface Convection
Heat Transfer Coefficient Value {W/m2-K}

1000; 1- Maximum Surface Convection

Heat Transfer Coefficient Value {W/m2-K}

- =========== ALL OBJECTS IN CLASS:
ZONEAIRHEATBALANCEALGORITHM

ZoneAirHeatBalanceAlgorithm,
ThirdOrderBackwardDifference; !- Algorithm

Timestep,
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4, 1- Number of Timesteps per

Site:Location,

Curitiba, 1- Name

-25.04, I- Latitude {deg}
-49.27, I- Longitude {deg}
-3, I- Time Zone {hr}
924, I- Elevation {m}

- =========== ALL OBJECTS IN CLASS:
SIZINGPERIOD:DESIGNDAY ===========

SizingPeriod:DesignDay,

INVERNO Curitiba, I- Name

6, I- Month

21, I- Day of Month

WinterDesignDay, 1- Day Type

12.3, I- Maximum Dry-Bulb
Temperature {C}

11.6, 1- Daily Dry-Bulb Temperature
Range {deltaC}

DefaultMultipliers,
Range Modifier Type
1- Dry-Bulb Temperature Range
Modlfler Day Schedule Name
WetBulb, I- Humidity Condition Type
12.3, I- Wetbulb or DewPoint at
Maximum Dry-Bulb {C}
I- Humidity Condition Day

1- Dry-Bulb Temperature

Schedule Name
I- Humidity Ratio at Maximum

Dry—BuIb {kgWater/kgDryAir}
I- Enthalpy at Maximum Dry-

Bulb {J/kg}

11.6, 1- Daily Wet-Bulb Temperature
Range {deltaC}

90882, I- Barometric Pressure {Pa}

12.9, 1- Wind Speed {m/s}

0, 1- Wind Direction {deg}

No, I- Rain Indicator

No, I- Snow Indicator

No, 1- Daylight Saving Time
Indicator

ASHRAECIearSky, 1- Solar Model
Indicator

, 1- Beam Solar Day Schedule
Name

, I- Diffuse Solar Day Schedule
Name

I- ASHRAE Clear Sky Optical
Depth for Beam Irradiance (taub) {dimensionless}

I- ASHRAE Clear Sky Optical
Depth for Diffuse Irradiance  (taud)
{dimensionless}

0.5; 1- Sky Clearness

- =========== ALL OBJECTS IN CLASS:
SITE:GROUNDREFLECTANCE ===========

Site:GroundReflectance,

0.2, I- January Ground Reflectance
{dimensionless}

0.2, I- February Ground Reflectance
{dimensionless}

0.2, I- March Ground Reflectance
{dimensionless}

0.2, 1- April Ground Reflectance
{dimensionless}

0.2, I- May Ground Reflectance
{dimensionless}

0.2, I- June Ground Reflectance
{dimensionless}

0.2, I- July Ground Reflectance
{dimensionless}

0.2, I- August Ground Reflectance
{dimensionless}

0.2, I- September Ground Reflectance
{dimensionless}

0.2, I- October Ground Reflectance
{dimensionless}

0.2, 1- November Ground Reflectance
{dimensionless}

0.2; I- December Ground Reflectance

{dimensionless}

- =========== ALL OBJECTS IN CLASS:
SCHEDULETYPELIMITS ===========

ScheduleTypeLimits,

Any Number, I- Name

, I- Lower Limit Value
1- Upper Limit Value

Continuous, 1- Numeric Type

Dimensionless; 1- Unit Type
ScheduleTypeLimits,

Fraction, I- Name

0.0, I- Lower Limit Value

1.0, I- Upper Limit Value

Continuous, 1- Numeric Type

Dimensionless; 1- Unit Type
ScheduleTypeLimits,

Temperature, I- Name

-10, I- Lower Limit Value

40, I- Upper Limit Value

Continuous, 1- Numeric Type

Temperature; I- Unit Type

I =========== ALL OBJECTS IN CLASS:
SCHEDULE:COMPACT ===========
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Schedule:Compact,

Infiltracao, I- Name
Fraction, I- Schedule Type Limits Name
Through: 12/31, - Field 1
For: AllDays, I- Field 2
Until: 24:00, I- Field 3
1; 1- Field 4
Schedule:Compact,
Transmitancia, 1- Name
Fraction, I- Schedule Type Limits Name
Through: 12/31, I- Field 1
For: AllDays, I- Field 2
Until: 24:00, I- Field 3
0.0; I- Field 4

Material,
OSB1, I- Name
MediumRough, I- Roughness
0.012, I- Thickness {m}
0.12, 1- Conductivity {W/m-K}
550, 1- Density {kg/m3}
2300, I- Specific Heat {J/kg-K}
0.418, I- Thermal Absorptance
0.418, I- Solar Absorptance
0.418; I- Visible Absorptance
Material,
0OSB2, I- Name
MediumRough, I- Roughness
0.018, I- Thickness {m}
0.12, 1- Conductivity {W/m-K}
550, 1- Density {kg/m3}
2300, I- Specific Heat {J/kg-K}
0.418, I- Thermal Absorptance
0.418, I- Solar Absorptance
0.418; I- Visible Absorptance
Material,
placa cimenticia, I- Name
MediumRough, I- Roughness
0.01, 1- Thickness {m}
0.95, 1- Conductivity {W/m-K}
2200, I- Density {kg/m3}
840, 1- Specific Heat {J/kg-K}
0.3, I- Thermal Absorptance
0.3, I- Solar Absorptance
0.3; I- Visible Absorptance
Material,
gesso acartonado, I- Name
Smooth, 1- Roughness
0.0125, I- Thickness {m}
0.35, 1- Conductivity {W/m-K}
1000, I- Density {kg/m3}

840, 1- Specific Heat {J/kg-K}

0.158, I- Thermal Absorptance

0.158, I- Solar Absorptance

0.158; I- Visible Absorptance
Material,

la de vidro 1, I- Name

Rough, 1- Roughness

0.1, I- Thickness {m}

0.045, I- Conductivity {W/m-K}

100, 1- Density {kg/m3}

700, 1- Specific Heat {J/kg-K}

0.293, I- Thermal Absorptance

0.293, I- Solar Absorptance

0.293; I- Visible Absorptance
Material,

tijolo macico, I- Name

Rough, I- Roughness

0.09, I- Thickness {m}

0.9, I- Conductivity {W/m-K}

1600, I- Density {kg/m3}

920, 1- Specific Heat {J/kg-K}

0.696, I- Thermal Absorptance

0.696, I- Solar Absorptance

0.696; I- Visible Absorptance
Material,

concreto normal 1, 1- Name

Rough, I- Roughness

0.1, I- Thickness {m}

1.75, 1- Conductivity {W/m-K}

2400, I- Density {kg/m3}

1000, I- Specific Heat {J/kg-K}

0.745, I- Thermal Absorptance

0.745, I- Solar Absorptance

0.745; I- Visible Absorptance
Material,

concreto normal 2, 1- Name

Rough, 1- Roughness

1.2, I- Thickness {m}

1.75, 1- Conductivity {W/m-K}

2400, I- Density {kg/m3}

1000, I- Specific Heat {J/kg-K}

0.745, I- Thermal Absorptance

0.745, I- Solar Absorptance

0.745; I- Visible Absorptance
Material,

compensado, I- Name

Smooth, 1- Roughness

0.005, I- Thickness {m}

0.15, 1- Conductivity {W/m-K}

550, 1- Density {kg/m3}

2300, I- Specific Heat {J/kg-K}

0.418, I- Thermal Absorptance

0.418, I- Solar Absorptance

0.418; I- Visible Absorptance
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Material,
la de vidro 2,
Rough,
0.09,
0.045,
100,
700,
0.293,
0.293,
0.293;

Material,
piso cerdmico,
MediumRough,
0.01,
0.9, !
1600,
920,
0.653,
0.653,
0.653;

Material,
telha ceramica,
Rough,
0.01,
1.05,
2000,
920,
0.696,
0.696,
0.696;

I- Name
I- Roughness

1- Thickness {m}

I- Conductivity {W/m-K}

1- Density {kg/m3}

1- Specific Heat {J/kg-K}
I- Thermal Absorptance
I- Solar Absorptance
I- Visible Absorptance

I- Name
I- Roughness

1- Thickness {m}

- Conductivity {W/m-K}
I- Density {kg/m3}

1- Specific Heat {J/kg-K}
I- Thermal Absorptance
I- Solar Absorptance
I- Visible Absorptance

1- Name
I- Roughness

I- Thickness {m}

1- Conductivity {W/m-K}
I- Density {kg/m3}

1- Specific Heat {J/kg-K}
I- Thermal Absorptance
I- Solar Absorptance
I- Visible Absorptance

ALL OBJECTS IN CLASS:

MATERIAL:AIRGAP ===========

Material:AirGap,
ar parede,
0.16;

K/W}

Material: AirGap,
ar porta,
0.14;

K/W}

Material: AirGap,
ar teto,
0.21;

K/W}

WINDOWMATER

I- Name
I- Thermal Resistance {m2-

I- Name
I- Thermal Resistance {m2-

1- Name
I- Thermal Resistance {m2-

ALL OBJECTS IN CLASS:
IAL:GLAZING

WindowMaterial:Glazing,

CLEAR 3MM,
Spectral Average,

I- Name
I- Optical Data Type

Set Name
0.003,
0.837,

Normal Incidence
0.075,

0.075,
0.898,
Normal Incidence
0.081,
0.081,
0.0,

Normal Incidence
0.84,

I- Thickness {m}

1- Window Glass Spectral Data

I- Solar Transmittance at

1- Front Side Solar Reflectance
at Normal Incidence
1- Back Side Solar Reflectance
at Normal Incidence

I- Visible Transmittance at

I- Front Side Visible Reflectance
at Normal Incidence
I- Back Side Visible Reflectance
at Normal Incidence

I- Infrared Transmittance at

I- Front Side Infrared

Hemispherical Emissivity

0.84,

I- Back Side Infrared

Hemispherical Emissivity

0.9;

Construction,
FET,
placa cimenticia,
OSB1,
la de vidro 2,

gesso acartonado;

Construction,
portas,
compensado,
ar porta,
compensado;

Construction,
janela,
CLEAR 3MM;

Construction,
piso,

concreto normal 1,

piso cerdmico;

Construction,
teto,
0SB2,
ar teto,
la de vidro 1,

gesso acartonado;

Construction,
cobertura,
telha ceramica;

I- Conductivity {W/m-K}

I- Name
I- Outside Layer
- Layer 2
I- Layer 3
I- Layer 4

I- Name

1- Outside Layer
I- Layer 2

I- Layer 3

1- Name
I- Qutside Layer

I- Name

I- Outside Layer
I- Layer 2

I- Name

1- Outside Layer

I- Layer 2

I- Layer 3
I- Layer 4

I- Name
1- Outside Layer
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Construction,
FIL,

gesso acartonado,

la de vidro 2,

gesso acartonado;

1- Name
I- Outside Layer
I- Layer 2
I- Layer 3

= ALL OBJECTS IN CLASS:

&SLOBALG EOMETRYRULES ===========

GlobalGeometryRules,
UpperLeftCorner, I- Starting Vertex
Position
Counterclockwise, 1- Vertex Entry Direction
Relative, 1- Coordinate System
Relative, 1- Daylighting Reference Point

Coordinate System

Relative;

I- Rectangular Surface

Coordinate System

autocalculate,
autocalculate,
autocalculate,

Alti;orithm

Algorithm
Yes;

Zone,
ZONA2,
0

{deg}

P, OOOoO

autocalculate,
autocalculate,
autocalculate,

Al,gorithm

Algorithm
Yes;

I- Name
I- Direction of Relative North

1- X Origin {m}
1-Y Origin {m}
1- Z Origin {m}
- Type
1- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

I- Zone Outside Convection

I- Part of Total Floor Area

I- Name
I- Direction of Relative North

1- X Origin {m}
1-'Y Origin {m}
1- Z Origin {m}
- Type
1- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

I- Zone Outside Convection

I- Part of Total Floor Area

Zone,
ZONAS3,
0,

{deg}
0,

= OO

autocalculate,
autocalculate,
autocalculate,

Aligorithm

Algorithm
Yes;

Zone,
ZONA4,
0

{deg}

P, OOOoO

autocalculate,
autocalculate,
autocalculate,

Al,gorithm

Algorithm
Yes;

Zone,
ZONAD5,
0,

{deg}
0,

= OO

autocalculate,
autocalculate,
autocalculate,

Algorithm

Algorithm
Yes;

Zone,
ZONAG,
0

{deg}

01

I- Name
I- Direction of Relative North

1- X Origin {m}
1-Y Origin {m}
1-Z Origin {m}
I- Type
1- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

1- Zone Outside Convection

I- Part of Total Floor Area

I- Name
I- Direction of Relative North

1- X Origin {m}
1-Y Origin {m}
1- Z Origin {m}
I- Type
I- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

I- Zone Outside Convection

I- Part of Total Floor Area

I- Name
I- Direction of Relative North

1- X Origin {m}
1-Y Origin {m}
1- Z Origin {m}
1- Type
I- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

I- Zone Outside Convection
I- Part of Total Floor Area
I- Name
I- Direction of Relative North

1- X Origin {m}
1-Y Origin {m}
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0,
1,
1,
autocalculate,
autocalculate,
autocalculate,

Ali;]orithm

Algorithm
Yes;

Zone,
ZONA7,
0,

{deg}
0,

= OO

autocalculate,
autocalculate,
autocalculate,

1- Z Origin {m}
1- Type
1- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

I- Zone Outside Convection

I- Part of Total Floor Area

I- Name
I- Direction of Relative North

1- X Origin {m}
1-Y Origin {m}
1- Z Origin {m}
I- Type
1- Multiplier
I- Ceiling Height {m}
I- Volume {m3}
I- Floor Area {m2}
1- Zone Inside Convection

BuildingSurface:Detailed,

P20a, I- Name

Wall, 1- Surface Type

FIL, 1- Construction Name

ZONAL1, - Zone Name

Surface, I- Outside Boundary Condition

P20b, I- Outside Boundary Condition
Object

NoSun, 1- Sun Exposure

NoWind, I- Wind Exposure
autocalculate, I- View Factor to Ground
4, I- Number of Vertices

0, I- Vertex 1 X-coordinate {m}
1.0325, I- Vertex 1 Y-coordinate {m}
2.9, I- Vertex 1 Z-coordinate {m}
0, I- Vertex 2 X-coordinate {m}
1.0325, I- Vertex 2 Y-coordinate {m}
0, I- Vertex 2 Z-coordinate {m}
2.6825, I- Vertex 3 X-coordinate {m}

1.0325, I- Vertex 3 Y-coordinate {m}
0 I- Vertex 3 Z-coordinate {m}

Algorithm

, I- Zone Outside Convection
Algorithm

Yes; I- Part of Total Floor Area

- =========== ALL OBJECTS IN CLASS:
BUILDINGSURFACE:DETAILED

BuildingSurface:Detailed,

ZONAL1,
Outdoors,
Condition

Object
SunExposed,
WindExposed,
autocalculate,
4,

0,
5.6475,
2.9,

0

5.6475,
0,

0,
1.0325,
0,

0,
1.0325,
2.9;

I- Name
1- Surface Type
I- Construction Name
I- Zone Name
1- Outside Boundary

I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
1- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

2.6825, I- Vertex 4 X-coordinate {m}

1.0325, I- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

P11b, I- Name

Wall, I- Surface Type

FIL, 1- Construction Name

ZONAL1, 1- Zone Name

Surface, I- Outside Boundary Condition

P11la, 1- Outside Boundary Condition
Object

NoSun, 1- Sun Exposure

NoWind, 1- Wind Exposure

autocalculate, I- View Factor to Ground
4, 1- Number of Vertices

2.6825, I- Vertex 1 X-coordinate {m}
1.0325, I- Vertex 1 Y-coordinate {m}
2.9, I- Vertex 1 Z-coordinate {m}
2.6825, I- Vertex 2 X-coordinate {m}
1.0325, 1- Vertex 2 Y-coordinate {m}
0, 1- Vertex 2 Z-coordinate {m}
2.6825, I- Vertex 3 X-coordinate {m}
2.9625, I- Vertex 3 Y-coordinate {m}
0 1- Vertex 3 Z-coordinate {m}

2.6825, I- Vertex 4 X-coordinate {m}

2.9625, I- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

P12b, I- Name

Wall, 1- Surface Type

FIL, 1- Construction Name

ZONAL1, - Zone Name

Surface, I- Outside Boundary Condition

P12a, 1- Qutside Boundary Condition
Object

NoSun, 1- Sun Exposure
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NoWind,
autocalculate,
4,
2.6825,
2.9625,
2.9,
2.6825,
2.9625,
0,

3.825,
2.9625,
0,

3.825,
2.9625,
2.9;

I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P14b,
Wall,
FIL,
ZONA1,
Surface,
Pl4a,
Object
NoSun,
NoWind,
autocalculate,
4,

3.825,
2.9625,
2.9,
3.825,
2.9625,
0,

3.825,
45775,
0,

3.825,
45775,
2.9;

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P16bh,
Wall,
FIL,
ZONAL1,
Surface,
P16a,
Object
NoSun,
Nowind,
autocalculate,
4,

3.825,
45775,
2.9,
3.825,
45775,
0,
2.6825,

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
I- Qutside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}

45775,
0,
2.6825,
45775,
2.9;

P17b,
Wall,
FIL,
ZONA1,
Surface,
P173,

Object

NoSun,
NoWind,
autocalculate,
4,
2.6825,
4.5775,
2.9,
2.6825,
45775,
0,
2.6825,
5.6475,
0,
2.6825,
5.6475,
2.9;

P19Db,
Wall,
FIL,
ZONA1,
Surface,
P19a,

Object

NoSun,
NoWwind,
autocalculate,
4,
2.6825,
5.6475,
2.9,
2.6825,
5.6475,
0,

0,
5.6475,
0,

0,
5.6475,
2.9;

P11a,
Wall,
FIL,

I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}

I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

- Name
1- Surface Type
1- Construction Name
I- Zone Name
I- Outside Boundary Condition
1- Qutside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
I- Construction Name
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ZONA2,
Surface,
P11b,

Object

NoSun,
Nowind,
autocalculate,
4,
2.6825,
2.9625,
2.9,
2.6825,
2.9625,
0,
2.6825,
1.0325,
0,
2.6825,
1.0325,
2.9;

1- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P10a,
Wall,
FIL,
ZONA2,
Surface,
P10b,

Object

NoSun,
Nowind,
autocalculate,
4,
2.6825,
1.0325,
2.9,
2.6825,
1.0325,
0,
2.6825,
0,

0,
2.6825,
0,

2.9;

I- Name
1- Surface Type
1- Construction Name
1- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}

I- Vertex 2 X-coordinate {m}

I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}

I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}

I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P9,

Wall,
FET,
ZONA2,
Outdoors,

Condition

Ot;ject
SunExposed,

WindExposed,

autocalculate,
41
2.6825,

I- Name
1- Surface Type
I- Construction Name
I- Zone Name
I- Outside Boundary

I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}

0,

2.9,
2.6825,
0,

0,
6.065,
0,

0,
6.065,
0,

2.9;

P8,

Wall,
FET,
ZONA2,
Outdoors,

Condition

Ot;ject

SunExposed,
WindExposed,
autocalculate,
4,

6.065,

0,

2.9,

6.065,

0,

0,

6.065,
2.9625,

0,

6.065,
2.9625,

2.9;

P13a,
Wall,
FIL,
ZONA2,
Surface,
P13b,

Object

NoSun,
NoWind,
autocalculate,
4,

6.065,
2.9625,
2.9,
6.065,
2.9625,
0,

3.825,
2.9625,
0,

3.825,

I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}

I- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}

I- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}

I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
I- Zone Name
1- Outside Boundary

I- Qutside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
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2.9625,
2.9;

I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P12a,
Wall,
FIL,
ZONAZ2,
Surface,
P12b,

Object

NoSun,
NoWind,
autocalculate,
4,

3.825,
2.9625,
2.9,
3.825,
2.9625,
0,
2.6825,
2.9625,
0,
2.6825,
2.9625,
2.9;

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P18a,
Wall,
FIL,
ZONA3,
Surface,
P18b,
Object
NoSun,
NoWind,
autocalculate,
4,
2.6825,
7.63,
2.9,
2.6825,
7.63,

0,
2.6825,
5.6475,
0,
2.6825,
5.6475,
2.9;

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P17a,
Wall,
FIL,
ZONAZ3,
Surface,

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition

P17b,

Object

NoSun,
NoWind,
autocalculate,
4,
2.6825,
5.6475,
2.9,
2.6825,
5.6475,
0,
2.6825,
45775,
0,
2.6825,
45775,
2.9;

P16a,
Wall,
FIL,
ZONAS3,
Surface,
P16b,

Object

NoSun,
NowWind,
autocalculate,
4,
2.6825,
45775,
2.9,
2.6825,
45775,
0,

3.825,
45775,
0,

3.825,
45775,
2.9;

P15b,
Wall,
FIL,
ZONA3,
Surface,
P15a3,

Object

NoSun,
NoWind,
autocalculate,
4,

3.825,
45775,

2.9,

3.825,

I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
1- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

- Name
1- Surface Type
1- Construction Name
1- Zone Name
I- Outside Boundary Condition
1- Qutside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
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4.5775, I- Vertex 2 Y-coordinate {m}

0, 1- Vertex 2 Z-coordinate {m}

6.065, I- Vertex 3 X-coordinate {m}

45775, I- Vertex 3 Y-coordinate {m}

0, 1- Vertex 3 Z-coordinate {m}

6.065, I- Vertex 4 X-coordinate {m}

45775, I- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

P6, 1- Name

Wall, 1- Surface Type

FET, I- Construction Name

ZONA3, 1- Zone Name

Outdoors, I- QOutside Boundary
Condition

, I- QOutside Boundary Condition
Object

SunExposed, I- Sun Exposure

WindExposed,
autocalculate,

1- Wind Exposure
I- View Factor to Ground

4, 1- Number of Vertices

6.065, I- Vertex 1 X-coordinate {m}

4.5775, I- Vertex 1 Y-coordinate {m}

2.9, I- Vertex 1 Z-coordinate {m}

6.065, I- Vertex 2 X-coordinate {m}

45775, I- Vertex 2 Y-coordinate {m}

0, I- Vertex 2 Z-coordinate {m}

6.065, I- Vertex 3 X-coordinate {m}

7.63, I- Vertex 3 Y-coordinate {m}

0, I- Vertex 3 Z-coordinate {m}

6.065, I- Vertex 4 X-coordinate {m}

7.63, 1- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

P5, I- Name

Wall, 1- Surface Type

FET, I- Construction Name

ZONA3, 1- Zone Name

Outdoors, 1- Outside Boundary
Condition

, I- Outside Boundary Condition
Object

SunExposed, 1- Sun Exposure

WindExposed,
autocalculate,

1- Wind Exposure
I- View Factor to Ground

4, I- Number of Vertices

6.065, I- Vertex 1 X-coordinate {m}
7.63, 1- Vertex 1 Y-coordinate {m}
2.9, I- Vertex 1 Z-coordinate {m}
6.065, I- Vertex 2 X-coordinate {m}
7.63, I- Vertex 2 Y-coordinate {m}
0, 1- Vertex 2 Z-coordinate {m}
2.6825, I- Vertex 3 X-coordinate {m}
7.63, 1- Vertex 3 Y-coordinate {m}
0, 1- Vertex 3 Z-coordinate {m}
2.6825, I- Vertex 4 X-coordinate {m}
7.63, 1- Vertex 4 Y-coordinate {m}
2.9; I- Vertex 4 Z-coordinate {m}

P14a,
Wall,
FIL,
ZONA4,
Surface,
P14b,

Object

NoSun,
NoWind,
autocalculate,
4,

3.825,
45775,
2.9,
3.825,
45775,
0,

3.825,
2.9625,
0,

3.825,
2.9625,
2.9;

P13b,
Wall,
FIL,
ZONA4,
Surface,
P13a,

Object

NoSun,
Nowind,
autocalculate,
4,

3.825,
2.9625,
2.9,
3.825,
2.9625,
0,

6.065,
2.9625,
0,

6.065,
2.9625,
2.9;

P7,

Wall,
FET,
ZONAA4,
Outdoors,

Condition

Ot;ject

BuildingSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
1- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
1- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
I- Construction Name
1- Zone Name
1- Qutside Boundary

I- Qutside Boundary Condition
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SunExposed,

WindExposed,

autocalculate,
4,
6.065,
2.9625,
2.9,
6.065,
2.9625,
0,
6.065,
45775,
0,
6.065,
45775,
2.9;

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P15a,
Wall,
FIL,
ZONAA4,
Surface,
P15b,
Object
NoSun,
NoWind,
autocalculate,
4,

6.065,
45775,
2.9,
6.065,
45775,
0,

3.825,
45775,
0,

3.825,
45775,
2.9;

I- Name
1- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P3,

Wall,
FET,
ZONADb,
Outdoors,

Condition

Object
SunExposed,

WindExposed,

autocalculate,
4,

0,

7.63,

2.9,

0,

7.63,

I- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- Qutside Boundary

I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
1- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}

0,

0,
5.6475,
0,

0,
5.6475,
2.9;

P19a,
Wall,
FIL,
ZONAD5,
Surface,
P19b,

Object

NoSun,
NoWind,
autocalculate,
4,

0,
5.6475,
2.9,

0,
5.6475,
0,
2.6825,
5.6475,
0,
2.6825,
5.6475,
2.9;

P18b,
Wall,
FIL,
ZONAD5,
Surface,
P18a,

Object

NoSun,
Nowind,
autocalculate,
4,
2.6825,
5.6475,
2.9,
2.6825,
5.6475,
0,
2.6825,
7.63,

0,
2.6825,
7.63,
2.9;

P4,

I- Vertex 2 Z-coordinate {m}

1- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}

1- Vertex 3 Z-coordinate {m}

1- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}

I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
1- Construction Name
I- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
1- Construction Name
I- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
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Wall,
FET,
ZONADb,
Outdoors,

Condition

Object
SunExposed,

WindExposed,

autocalculate,
4,
2.6825,
7.63,
2.9,
2.6825,
7.63,

0,

0,

7.63,

0,

0,

7.63,
2.9;

1- Surface Type
I- Construction Name
1- Zone Name
I- Qutside Boundary

I- Outside Boundary Condition

I- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

P1,

Wall,
FET,
ZONAG,
Outdoors,

Condition

Ot;ject
SunExposed,

WindExposed,

autocalculate,
4,

0,

1.0325,

2.9,

0,

1.0325,

NOOOOOO

9;

I- Name
1- Surface Type
I- Construction Name
I- Zone Name
I- Outside Boundary

I- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

GC,
Wall,
FET,
ZONAG,
Outdoors,

Condition

Ot;ject
SunExposed,

I- Name
1- Surface Type
I- Construction Name
I- Zone Name
I- Qutside Boundary

I- Qutside Boundary Condition

1- Sun Exposure

WindExposed,

autocalculate,
4!

POPRPOORrROOOrOO

P10b,
Wall,
FIL,
ZONAG,
Surface,
P10a,

Object

NoSun,
NowWind,
autocalculate,
4,
2.6825,
0,

2.9,
2.6825,
0,

0,
2.6825,
1.0325,
0,
2.6825,
1.0325,
2.9;

P20b,
Wall,
FIL,
ZONAG,
Surface,
P20a,

Object

NoSun,
NoWwind,
autocalculate,
4,
2.6825,
1.0325,
2.9,
2.6825,
1.0325,
0,

0,

I- Wind Exposure

I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
1- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}

I- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

I- Name
1- Surface Type
1- Construction Name
1- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
1- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}
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1.0325, I- Vertex 3 Y-coordinate {m} Floor, 1- Surface Type

0, I- Vertex 3 Z-coordinate {m} piso, I- Construction Name

0, 1- Vertex 4 X-coordinate {m} ZONAZ2, 1- Zone Name

1.0325, I- Vertex 4 Y-coordinate {m} GroundSlabPreprocessorAverage, !- Outside

2.9; I- Vertex 4 Z-coordinate {m} Boundary Condition

, I- Qutside Boundary Condition

BuildingSurface:Detailed, Object

pisola, - Name NoSun, 1- Sun Exposure

Floor, 1- Surface Type NoWind, I- Wind Exposure

piso, I- Construction Name autocalculate, I- View Factor to Ground

ZONAL1, 1- Zone Name 4, I- Number of Vertices

GroundSlabPreprocessorAverage, !- Outside 2.6825, I- Vertex 1 X-coordinate {m}
Boundary Condition 0, 1- Vertex 1 Y-coordinate {m}

, I- Outside Boundary Condition 0, I- Vertex 1 Z-coordinate {m}
Object 2.6825, I- Vertex 2 X-coordinate {m}

NoSun, I- Sun Exposure 2.9625, I- Vertex 2 Y-coordinate {m}

Nowind, I- Wind Exposure 0, I- Vertex 2 Z-coordinate {m}

autocalculate, I- View Factor to Ground 6.065, I- Vertex 3 X-coordinate {m}

4, I- Number of Vertices 2.9625, I- Vertex 3 Y-coordinate {m}

0, I- Vertex 1 X-coordinate {m} 0, I- Vertex 3 Z-coordinate {m}

1.0325, I- Vertex 1 Y-coordinate {m} 6.065, I- Vertex 4 X-coordinate {m}

0, 1- Vertex 1 Z-coordinate {m} 0, 1- Vertex 4 Y-coordinate {m}

0, 1- Vertex 2 X-coordinate {m} 0; 1- Vertex 4 Z-coordinate {m}

5.6475, I- Vertex 2 Y-coordinate {m}

0, 1- Vertex 2 Z-coordinate {m} BuildingSurface:Detailed,

2.6825, I- Vertex 3 X-coordinate {m} piso3, I- Name

5.6475, I- Vertex 3 Y-coordinate {m} Floor, I- Surface Type

0, I- Vertex 3 Z-coordinate {m} piso, I- Construction Name

2.6825, I- Vertex 4 X-coordinate {m} ZONA3, 1- Zone Name

1.0325, I- Vertex 4 Y-coordinate {m} GroundSlabPreprocessorAverage, !- Outside

0; I- Vertex 4 Z-coordinate {m} Boundary Condition

, I- Outside Boundary Condition

BuildingSurface:Detailed, Object

pisolb, 1- Name NoSun, I- Sun Exposure

Floor, 1- Surface Type NoWwind, I- Wind Exposure

piso, I- Construction Name autocalculate, I- View Factor to Ground

ZONA1, 1- Zone Name 4, 1- Number of Vertices

GroundSlabPreprocessorAverage, !- Outside 2.6825, I- Vertex 1 X-coordinate {m}
Boundary Condition 45775, I- Vertex 1 Y-coordinate {m}

, I- Qutside Boundary Condition 0, I- Vertex 1 Z-coordinate {m}
Object 2.6825, 1- Vertex 2 X-coordinate {m}

NoSun, 1- Sun Exposure 7.63, I- Vertex 2 Y-coordinate {m}
Nowind, I- Wind Exposure 0, 1- Vertex 2 Z-coordinate {m}
autocalculate, I- View Factor to Ground 6.065, I- Vertex 3 X-coordinate {m}
4, 1- Number of Vertices 7.63, I- Vertex 3 Y-coordinate {m}
2.6825, I- Vertex 1 X-coordinate {m} 0, I- Vertex 3 Z-coordinate {m}
2.9625, I- Vertex 1 Y-coordinate {m} 6.065, I- Vertex 4 X-coordinate {m}
0, 1- Vertex 1 Z-coordinate {m} 4.5775, I- Vertex 4 Y-coordinate {m}
2.6825, I- Vertex 2 X-coordinate {m} 0; I- Vertex 4 Z-coordinate {m}
45775, I- Vertex 2 Y-coordinate {m}
0, 1- Vertex 2 Z-coordinate {m} BuildingSurface:Detailed,
3.825, I- Vertex 3 X-coordinate {m} piso4, 1- Name
45775, I- Vertex 3 Y-coordinate {m} Floor, 1- Surface Type
0, 1- Vertex 3 Z-coordinate {m} piso, I- Construction Name
3.825, I- Vertex 4 X-coordinate {m} ZONAA4, I- Zone Name
2.9625, I- Vertex 4 Y-coordinate {m} GroundSlabPreprocessorAverage, !- Outside
0; 1- Vertex 4 Z-coordinate {m} Boundary Condition

, I- Qutside Boundary Condition

BuildingSurface:Detailed, Object

piso2, 1- Name NoSun, I- Sun Exposure
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NoWind,
autocalculate,
4,

3.825,
2.9625,

0,

3.825,
45775,

0,

6.065,
45775,

0,

6.065,
2.9625,

0;

I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
1- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
1- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

piso5,
Floor,
piso,
ZONAS5,

GroundSlabPreprocessorAverage,

I- Name
I- Surface Type
I- Construction Name
1- Zone Name
I- Qutside

Boundary Condition

Object

NoSun,
Nowind,
autocalculate,
4,

0,

5.6475,

0,

0,

7.63,

0,

2.6825,

7.63,

0,

2.6825,
5.6475,

0;

I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
1- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
1- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

0,
2.6825,
1.0325,
0,
2.6825,
0,
0;

I- Vertex 2 Z-coordinate {m}

I- Vertex 3 X-coordinate {m}

I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}

I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

tetola,

Ceiling,

teto,

ZONAL,

Surface,

pisoaticola,
Condition Object

NoSun,

NoWind,
autocalculate,

4,

0,
5.6475,
2.9,

0,
1.0325,
2.9,
2.6825,
1.0325,
2.9,
2.6825,
5.6475,
2.9;

1- Name
1- Surface Type
I- Construction Name
I- Zone Name
I- Outside Boundary Condition
I- Outside Boundary

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

tetolb,

Ceiling,

teto,

ZONAL,

Surface,

pisoaticolb,
Condition Object

NoSun,

Nowind,

I- Name
I- Surface Type
1- Construction Name
I- Zone Name
I- Outside Boundary Condition
I- Qutside Boundary

1- Sun Exposure
I- Wind Exposure

piso6, 1- Name autocalculate, I- View Factor to Ground
Floor, 1- Surface Type 4, I- Number of Vertices
piso, I- Construction Name 2.6825, I- Vertex 1 X-coordinate {m}
ZONAG, 1- Zone Name 4.5775, I- Vertex 1 Y-coordinate {m}
GroundSlabPreprocessorAverage, !- Outside 2.9, I- Vertex 1 Z-coordinate {m}
Boundary Condition 2.6825, I- Vertex 2 X-coordinate {m}
, I- Outside Boundary Condition 2.9625, I- Vertex 2 Y-coordinate {m}
Object 2.9, I- Vertex 2 Z-coordinate {m}
NoSun, I- Sun Exposure 3.825, I- Vertex 3 X-coordinate {m}
NoWind, I- Wind Exposure 2.9625, I- Vertex 3 Y-coordinate {m}
autocalculate, I- View Factor to Ground 2.9, I- Vertex 3 Z-coordinate {m}
4, 1- Number of Vertices 3.825, I- Vertex 4 X-coordinate {m}
0, 1- Vertex 1 X-coordinate {m} 4.5775, I- Vertex 4 Y-coordinate {m}
0, 1- Vertex 1 Y-coordinate {m} 2.9; I- Vertex 4 Z-coordinate {m}
0, 1- Vertex 1 Z-coordinate {m}
0, 1- Vertex 2 X-coordinate {m} BuildingSurface:Detailed,
1.0325, I- Vertex 2 Y-coordinate {m} teto2, I- Name
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Ceiling,

teto,

ZONA2,

Surface,

pisoatico2,
Condition Object

NoSun,

Nowind,

autocalculate,

4,

2.6825,

2.9625,

2.9,

2.6825,

0,

2.9,

6.065,

0,

2.9,

6.065,

2.9625,

2.9;

I- Surface Type
I- Construction Name
1- Zone Name
I- Outside Boundary Condition
I- Outside Boundary

1- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
1- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

teto3,
Ceiling,
teto,
ZONA3,
Surface,
pisoatico3,
Condition Object
NoSun,
NoWind,
autocalculate,
4,
2.6825,
7.63,
2.9,
2.6825,
45775,
2.9,
6.065,
45775,
2.9,
6.065,
7.63,
2.9;

I- Name
I- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary Condition
I- Qutside Boundary

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

teto4,
Ceiling,
teto,
ZONA4,
Surface,
pisoatico4,
Condition Object
NoSun,
Nowind,
autocalculate,
4,

1- Name
I- Surface Type
I- Construction Name
1- Zone Name
I- Outside Boundary Condition
I- Qutside Boundary

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices

3.825, I- Vertex 1 X-coordinate {m}
4.5775, I- Vertex 1 Y-coordinate {m}
2.9, I- Vertex 1 Z-coordinate {m}
3.825, I- Vertex 2 X-coordinate {m}
2.9625, I- Vertex 2 Y-coordinate {m}
2.9, I- Vertex 2 Z-coordinate {m}
6.065, I- Vertex 3 X-coordinate {m}
2.9625, I- Vertex 3 Y-coordinate {m}
2.9, I- Vertex 3 Z-coordinate {m}
6.065, I- Vertex 4 X-coordinate {m}
4.5775, I- Vertex 4 Y-coordinate {m}
2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,
tetoS, I- Name
Ceiling, 1- Surface Type
teto, I- Construction Name
ZONADS5, 1- Zone Name
Surface, I- Outside Boundary Condition

pisoaticob, I- Outside Boundary

Condition Object

NoSun, 1- Sun Exposure

NoWind, 1- Wind Exposure

autocalculate, I- View Factor to Ground

4, I- Number of Vertices

0, I- Vertex 1 X-coordinate {m}

7.63, I- Vertex 1 Y-coordinate {m}

2.9, I- Vertex 1 Z-coordinate {m}

0, I- Vertex 2 X-coordinate {m}

5.6475, I- Vertex 2 Y-coordinate {m}

2.9, I- Vertex 2 Z-coordinate {m}

2.6825, I- Vertex 3 X-coordinate {m}

5.6475, I- Vertex 3 Y-coordinate {m}

2.9, I- Vertex 3 Z-coordinate {m}

2.6825, I- Vertex 4 X-coordinate {m}

7.63, I- Vertex 4 Y-coordinate {m}

2.9; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

tetob, I- Name

Ceiling, 1- Surface Type

teto, I- Construction Name

ZONAG, - Zone Name

Surface, I- Outside Boundary Condition

pisoaticob, I- Outside Boundary

Condition Object

NoSun, 1- Sun Exposure

NoWind, 1- Wind Exposure
autocalculate, I- View Factor to Ground
4, 1- Number of Vertices

0, I- Vertex 1 X-coordinate {m}
1.0325, I- Vertex 1 Y-coordinate {m}
2.9, I- Vertex 1 Z-coordinate {m}
0, 1- Vertex 2 X-coordinate {m}
0, 1- Vertex 2 Y-coordinate {m}
2.9, I- Vertex 2 Z-coordinate {m}
2.6825, I- Vertex 3 X-coordinate {m}
0, 1- Vertex 3 Y-coordinate {m}
2.9, I- Vertex 3 Z-coordinate {m}
2.6825, I- Vertex 4 X-coordinate {m}
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1.0325,
2.9;

I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

pisoaticola,
Floor,

teto,
ZONA7,
Surface,
tetola,

Object

NoSun,
NoWind,
autocalculate,
4,

0,
1.0325,
2.9,

0,
5.6475,
2.9,
2.6825,
5.6475,
2.9,
2.6825,
1.0325,
2.9;

I- Name
1- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

pisoaticolb,
Floor,
teto,
ZONA7,
Surface,
tetolb,
Object
NoSun,
NoWind,
autocalculate,
4,
2.6825,
2.9625,
2.9,
2.6825,
45775,
2.9,
3.825,
45775,
2.9,
3.825,
2.9625,
2.9;

- Name
1- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

pisoatico2,
Floor,
teto,
ZONA7,
Surface,

- Name
1- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary Condition

teto2,

Object

NoSun,
NoWind,
autocalculate,
4,
2.6825,
0,

2.9,
2.6825,
2.9625,
2.9,
6.065,
2.9625,
2.9,
6.065,

0,

2.9;

pisoatico3,
Floor,
teto,
ZONA7,
Surface,
teto3,

Object

NoSun,
NowWind,
autocalculate,
4,
2.6825,
45775,
2.9,
2.6825,
7.63,

2.9,
6.065,
7.63,

2.9,
6.065,
45775,
2.9;

pisoatico4,
Floor,
teto,
ZONA7,
Surface,
teto4,

Object

NoSun,
NoWind,
autocalculate,
4,

3.825,
2.9625,

2.9,

3.825,

1- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

- Name
1- Surface Type
I- Construction Name
- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

- Name
1- Surface Type
I- Construction Name
I- Zone Name
I- Outside Boundary Condition
1- Outside Boundary Condition

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
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4,5775,
2.9,
6.065,
45775,
2.9,
6.065,
2.9625,
2.9;

I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

pisoatico5,
Floor,
teto,
ZONA7,
Surface,
teto5,

Object

NoSun,
NoWind,
autocalculate,
4,

0,
5.6475,
2.9,

0,

7.63,

2.9,
2.6825,
7.63,

2.9,
2.6825,
5.6475,
2.9;

1- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- Outside Boundary Condition
I- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
1- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

pisoatico6,
Floor,
teto,
ZONA7,
Surface,
teto6,
Object
NoSun,
NoWind,
autocalculate,
4,

0,

0,

2.9,

0,
1.0325,
2.9,
2.6825,
1.0325,
2.9,
2.6825,
0,

2.9;

1- Name
1- Surface Type
I- Construction Name
1- Zone Name
I- Qutside Boundary Condition
1- Outside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
1- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

platibandal, 1- Name

Wall, 1- Surface Type

FET, I- Construction Name

ZONAT7, - Zone Name

Outdoors, 1- Qutside Boundary
Condition

, I- Qutside Boundary Condition
Object

SunExposed, I- Sun Exposure

WindExposed, I- Wind Exposure

autocalculate, I- View Factor to Ground

4, I- Number of Vertices

0, I- Vertex 1 X-coordinate {m}

7.63, 1- Vertex 1 Y-coordinate {m}

3.2, I- Vertex 1 Z-coordinate {m}

0, 1- Vertex 2 X-coordinate {m}

7.63, I- Vertex 2 Y-coordinate {m}

2.9, I- Vertex 2 Z-coordinate {m}

0, I- Vertex 3 X-coordinate {m}

0, I- Vertex 3 Y-coordinate {m}

2.9, I- Vertex 3 Z-coordinate {m}

0, I- Vertex 4 X-coordinate {m}

0, 1- Vertex 4 Y-coordinate {m}

3.2; I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

platibandada, 1- Name

Wall, I- Surface Type

FET, I- Construction Name

ZONAT7, 1- Zone Name

Outdoors, 1- Outside Boundary
Condition

, I- Outside Boundary Condition
Object

SunExposed, I- Sun Exposure

WindExposed,
autocalculate,

I- Wind Exposure
I- View Factor to Ground

4, 1- Number of Vertices

0, 1- Vertex 1 X-coordinate {m}

0, I- Vertex 1 Y-coordinate {m}

3.2, I- Vertex 1 Z-coordinate {m}

0, I- Vertex 2 X-coordinate {m}

0, 1- Vertex 2 Y-coordinate {m}

2.9, I- Vertex 2 Z-coordinate {m}

3.0325, I- Vertex 3 X-coordinate {m}

0, 1- Vertex 3 Y-coordinate {m}

2.9, I- Vertex 3 Z-coordinate {m}

3.0325, I- Vertex 4 X-coordinate {m}

0, 1- Vertex 4 Y-coordinate {m}

4.15; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

platibanda4b, I- Name

Wall, 1- Surface Type

FET, I- Construction Name

ZONA7, - Zone Name

Outdoors, 1- Qutside Boundary
Condition

, I- Qutside Boundary Condition
Object
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SunExposed,
WindExposed,
autocalculate,

1- Sun Exposure
1- Wind Exposure
I- View Factor to Ground

4, 1- Number of Vertices

3.0325, I- Vertex 1 X-coordinate {m}

0, 1- Vertex 1 Y-coordinate {m}

4.15, 1- Vertex 1 Z-coordinate {m}

3.0325, I- Vertex 2 X-coordinate {m}

0, 1- Vertex 2 Y-coordinate {m}

2.9, I- Vertex 2 Z-coordinate {m}

6.065, I- Vertex 3 X-coordinate {m}

0, 1- Vertex 3 Y-coordinate {m}

2.9, I- Vertex 3 Z-coordinate {m}

6.065, I- Vertex 4 X-coordinate {m}

0, 1- Vertex 4 Y-coordinate {m}

3.2; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

platibanda3, 1- Name

Wall, 1- Surface Type

FET, I- Construction Name

ZONAT7, - Zone Name

Outdoors, I- Outside Boundary
Condition

, I- Outside Boundary Condition
Object

SunExposed, I- Sun Exposure

WindExposed,
autocalculate,

I- Wind Exposure
I- View Factor to Ground

4, 1- Number of Vertices

6.065, I- Vertex 1 X-coordinate {m}

0, 1- Vertex 1 Y-coordinate {m}

3.2, I- Vertex 1 Z-coordinate {m}

6.065, I- Vertex 2 X-coordinate {m}

0, 1- Vertex 2 Y-coordinate {m}

2.9, I- Vertex 2 Z-coordinate {m}

6.065, I- Vertex 3 X-coordinate {m}

7.63, I- Vertex 3 Y-coordinate {m}

2.9, I- Vertex 3 Z-coordinate {m}

6.065, I- Vertex 4 X-coordinate {m}

7.63, I- Vertex 4 Y-coordinate {m}

3.2; I- Vertex 4 Z-coordinate {m}
BuildingSurface:Detailed,

platibanda2b, 1- Name

Wall, 1- Surface Type

FET, I- Construction Name

ZONAT7, 1- Zone Name

Outdoors, I- Outside Boundary
Condition

, I- Outside Boundary Condition
Object

SunExposed, 1- Sun Exposure

WindExposed,
autocalculate,

1- Wind Exposure
I- View Factor to Ground

4, I- Number of Vertices

3.0325, I- Vertex 1 X-coordinate {m}
7.63, 1- Vertex 1 Y-coordinate {m}

4.15, 1- Vertex 1 Z-coordinate {m}

3.0325, I- Vertex 2 X-coordinate {m}

7.63,
2.9,
0,
7.63,
2.9,
0,
7.63,
3.2;

I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
1- Vertex 3 X-coordinate {m}

1- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
1- Vertex 4 X-coordinate {m}

I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

platibanda2a,

Wall,

FET,

ZONA7,

Outdoors,
Condition

Object
SunExposed,
WindExposed,
autocalculate,
4,

6.065,
7.63,
3.2,
6.065,
7.63,
2.9,
3.0325,
7.63,
2.9,
3.0325,
7.63,
4.15;

I- Name
1- Surface Type
I- Construction Name
I- Zone Name
1- Qutside Boundary

I- Qutside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
I- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,

coberturaa,
Roof,
cobertura,
ZONA7,
Outdoors,
Condition

Object
SunExposed,
WindExposed,
autocalculate,
4,

0,

7.63,
3.2,

0,

0,

3.2,
3.0325,
0,

4.15,
3.0325,
7.63,
4.15;

I- Name
I- Surface Type
I- Construction Name
I- Zone Name
1- Outside Boundary

I- Qutside Boundary Condition

I- Sun Exposure
I- Wind Exposure
I- View Factor to Ground
1- Number of Vertices
1- Vertex 1 X-coordinate {m}
I- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
1- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
I- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
I- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}
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BuildingSurface:Detailed,

coberturab, I- Name

Roof, I- Surface Type

cobertura, 1- Construction Name

ZONA7, - Zone Name

Outdoors, I- Qutside Boundary
Condition

, I- Outside Boundary Condition
Object

SunExposed, 1- Sun Exposure

WindExposed,
autocalculate,

1- Wind Exposure
I- View Factor to Ground

4, 1- Number of Vertices

3.0325, I- Vertex 1 X-coordinate {m}
7.63, 1- Vertex 1 Y-coordinate {m}
4.15, I- Vertex 1 Z-coordinate {m}
3.0325, I- Vertex 2 X-coordinate {m}
0, I- Vertex 2 Y-coordinate {m}
4.15, I- Vertex 2 Z-coordinate {m}
6.065, I- Vertex 3 X-coordinate {m}
0, 1- Vertex 3 Y-coordinate {m}
3.2, I- Vertex 3 Z-coordinate {m}
6.065, I- Vertex 4 X-coordinate {m}
7.63, 1- Vertex 4 Y-coordinate {m}
3.2; I- Vertex 4 Z-coordinate {m}

- =========== ALL OBJECTS IN CLASS:
FENESTRATIONSURFACE:DETAILED

FenestrationSurface:Detailed,

janelal, 1- Name

Window, I- Surface Type
janela, I- Construction Name
P2, 1- Building Surface Name

, I- Qutside Boundary Condition

Object
autocalculate, I- View Factor to Ground
, I- Shading Control Name

I- Frame and Divider Name

1, I- Multiplier

4, 1- Number of Vertices

0, 1- Vertex 1 X-coordinate {m}

4.09, 1- Vertex 1 Y-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

0, 1- Vertex 2 X-coordinate {m}

4.09, 1- Vertex 2 Y-coordinate {m}

1, 1- Vertex 2 Z-coordinate {m}

0, I- Vertex 3 X-coordinate {m}

2.59, 1- Vertex 3 Y-coordinate {m}

1, 1- Vertex 3 Z-coordinate {m}

0, 1- Vertex 4 X-coordinate {m}

2.59, 1- Vertex 4 Y-coordinate {m}

2.1, I- Vertex 4 Z-coordinate {m}
FenestrationSurface:Detailed,

janela2, I- Name

Window, I- Surface Type

janela, I- Construction Name

P9, 1- Building Surface Name

, I- Qutside Boundary Condition

Object
autocalculate, I- View Factor to Ground
, I- Shading Control Name
, I- Frame and Divider Name

1, 1- Multiplier

4, I- Number of Vertices

3.62375, I- Vertex 1 X-coordinate {m}

0, I- Vertex 1 Y-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

3.62375, I- Vertex 2 X-coordinate {m}

0, I- Vertex 2 Y-coordinate {m}

1, 1- Vertex 2 Z-coordinate {m}

5.12375, I- Vertex 3 X-coordinate {m}

0, I- Vertex 3 Y-coordinate {m}

1, I- Vertex 3 Z-coordinate {m}

5.12375, I- Vertex 4 X-coordinate {m}

0, I- Vertex 4 Y-coordinate {m}

2.1; I- Vertex 4 Z-coordinate {m}
FenestrationSurface:Detailed,

janelas, I- Name

Window, I- Surface Type

janela, 1- Construction Name

P5, I- Building Surface Name

, I- Qutside Boundary Condition
Object
autocalculate, I- View Factor to Ground
, 1- Shading Control Name
, I- Frame and Divider Name

1, 1- Multiplier

4, I- Number of Vertices

5.12375, I- Vertex 1 X-coordinate {m}

7.63, I- Vertex 1 Y-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

5.12375, I- Vertex 2 X-coordinate {m}

7.63, I- Vertex 2 Y-coordinate {m}

1, I- Vertex 2 Z-coordinate {m}

3.62375, I- Vertex 3 X-coordinate {m}

7.63, I- Vertex 3 Y-coordinate {m}

1, I- Vertex 3 Z-coordinate {m}

3.62375, I- Vertex 4 X-coordinate {m}

7.63, I- Vertex 4 Y-coordinate {m}

2.1; I- Vertex 4 Z-coordinate {m}
FenestrationSurface:Detailed,

janela4, I- Name

Window, 1- Surface Type

janela, 1- Construction Name

P7, 1- Building Surface Name

, I- Outside Boundary Condition
Object
autocalculate, I- View Factor to Ground
, I- Shading Control Name
, I- Frame and Divider Name

1, 1- Multiplier
4, 1- Number of Vertices
6.065, I- Vertex 1 X-coordinate {m}
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347, I- Vertex 1 Y-coordinate {m} 2.1; I- Vertex 4 Z-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

6.065, I- Vertex 2 X-coordinate {m} FenestrationSurface:Detailed,

347, 1- Vertex 2 Y-coordinate {m} janela6b, 1- Name

1.5, I- Vertex 2 Z-coordinate {m} GlassDoor, I- Surface Type

6.065, I- Vertex 3 X-coordinate {m} janela, 1- Construction Name

4.07, 1- Vertex 3 Y-coordinate {m} P20b, I- Building Surface Name

1.5, I- Vertex 3 Z-coordinate {m} janela6a, I- Outside Boundary Condition

6.065, I- Vertex 4 X-coordinate {m} Object

4.07, 1- Vertex 4 Y-coordinate {m} autocalculate, I- View Factor to Ground

2.1; I- Vertex 4 Z-coordinate {m} , I- Shading Control Name

, I- Frame and Divider Name

FenestrationSurface:Detailed, 1, I- Multiplier

janelas, 1- Name 4, I- Number of Vertices

Window, I- Surface Type 1.325, I- Vertex 1 X-coordinate {m}

janela, I- Construction Name 1.0325, I- Vertex 1 Y-coordinate {m}

P4, 1- Building Surface Name 2.1, I- Vertex 1 Z-coordinate {m}

, I- QOutside Boundary Condition 1.325, I- Vertex 2 X-coordinate {m}
Object 1.0325, I- Vertex 2 Y-coordinate {m}

autocalculate, I- View Factor to Ground 1.5, I- Vertex 2 Z-coordinate {m}

, I- Shading Control Name 0.525, I- Vertex 3 X-coordinate {m}

, I- Frame and Divider Name 1.0325, I- Vertex 3 Y-coordinate {m}

1, 1- Multiplier 1.5 I- Vertex 3 Z-coordinate {m}

4, 1- Number of Vertices 0.525, I- Vertex 4 X-coordinate {m}

2.09125, I- Vertex 1 X-coordinate {m} 1.0325, I- Vertex 4 Y-coordinate {m}

7.63, I- Vertex 1 Y-coordinate {m} 2.1, I- Vertex 4 Z-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

2.09125, I- Vertex 2 X-coordinate {m} FenestrationSurface:Detailed,

7.63, I- Vertex 2 Y-coordinate {m} portala, 1- Name

1, I- Vertex 2 Z-coordinate {m} Door, 1- Surface Type

0.59125, 1- Vertex 3 X-coordinate {m} portas, I- Construction Name

7.63, I- Vertex 3 Y-coordinate {m} P20a, I- Building Surface Name

1, 1- Vertex 3 Z-coordinate {m} portalb, I- Outside Boundary Condition

0.59125, I- Vertex 4 X-coordinate {m} Object

7.63, 1- Vertex 4 Y-coordinate {m} autocalculate, I- View Factor to Ground

2.1, I- Vertex 4 Z-coordinate {m} , I- Shading Control Name

, I- Frame and Divider Name

FenestrationSurface:Detailed, 1, I- Multiplier

janela6a, I- Name 4, I- Number of Vertices

GlassDoor, I- Surface Type 1.725, I- Vertex 1 X-coordinate {m}

janela, 1- Construction Name 1.0325, I- Vertex 1 Y-coordinate {m}

P20a, I- Building Surface Name 2.1, I- Vertex 1 Z-coordinate {m}

janela6b, I- Outside Boundary Condition 1.725, I- Vertex 2 X-coordinate {m}
Object 1.0325, I- Vertex 2 Y-coordinate {m}

autocalculate, I- View Factor to Ground 0, 1- Vertex 2 Z-coordinate {m}

, I- Shading Control Name 2.525, I- Vertex 3 X-coordinate {m}

, I- Frame and Divider Name 1.0325, I- Vertex 3 Y-coordinate {m}

1, 1- Multiplier 0, I- Vertex 3 Z-coordinate {m}

4, 1- Number of Vertices 2.525, I- Vertex 4 X-coordinate {m}

0.525, I- Vertex 1 X-coordinate {m} 1.0325, I- Vertex 4 Y-coordinate {m}

1.0325, I- Vertex 1 Y-coordinate {m} 2.1; I- Vertex 4 Z-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

0.525, I- Vertex 2 X-coordinate {m} FenestrationSurface:Detailed,

1.0325, I- Vertex 2 Y-coordinate {m} portalb, 1- Name

1.5, I- Vertex 2 Z-coordinate {m} Door, I- Surface Type

1.325, I- Vertex 3 X-coordinate {m} portas, 1- Construction Name

1.0325, I- Vertex 3 Y-coordinate {m} P20b, I- Building Surface Name

1.5, I- Vertex 3 Z-coordinate {m} portala, 1- Outside Boundary Condition

1.325, I- Vertex 4 X-coordinate {m} Object

1.0325, I- Vertex 4 Y-coordinate {m} autocalculate, I- View Factor to Ground
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, I- Shading Control Name

3.64, 1- Vertex 3 X-coordinate {m}

, I- Frame and Divider Name 2.9625, I- Vertex 3 Y-coordinate {m}

1, I- Multiplier 0, 1- Vertex 3 Z-coordinate {m}

4, 1- Number of Vertices 3.64, 1- Vertex 4 X-coordinate {m}

2.525, I- Vertex 1 X-coordinate {m} 2.9625, I- Vertex 4 Y-coordinate {m}

1.0325, I- Vertex 1 Y-coordinate {m} 2.1; I- Vertex 4 Z-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

2.525, I- Vertex 2 X-coordinate {m} FenestrationSurface:Detailed,

1.0325, I- Vertex 2 Y-coordinate {m} porta3a, 1- Name

0, 1- Vertex 2 Z-coordinate {m} Door, I- Surface Type

1.725, I- Vertex 3 X-coordinate {m} portas, 1- Construction Name

1.0325, I- Vertex 3 Y-coordinate {m} P16a, I- Building Surface Name

0, I- Vertex 3 Z-coordinate {m} porta3b, I- Outside Boundary Condition

1.725, I- Vertex 4 X-coordinate {m} Object

1.0325, I- Vertex 4 Y-coordinate {m} autocalculate, I- View Factor to Ground

2.1; I- Vertex 4 Z-coordinate {m} , I- Shading Control Name

, I- Frame and Divider Name

FenestrationSurface:Detailed, 1, I- Multiplier

porta2a, I- Name 4, I- Number of Vertices

Door, I- Surface Type 2.84, I- Vertex 1 X-coordinate {m}

portas, 1- Construction Name 45775, I- Vertex 1 Y-coordinate {m}

P12a, I- Building Surface Name 2.1, I- Vertex 1 Z-coordinate {m}

porta2b, I- Outside Boundary Condition 2.84, 1- Vertex 2 X-coordinate {m}
Object 45775, 1- Vertex 2 Y-coordinate {m}

autocalculate, I- View Factor to Ground 0, 1- Vertex 2 Z-coordinate {m}

, I- Shading Control Name 3.64, I- Vertex 3 X-coordinate {m}

, I- Frame and Divider Name 45775, I- Vertex 3 Y-coordinate {m}

1, I- Multiplier 0, I- Vertex 3 Z-coordinate {m}

4, I- Number of Vertices 3.64, I- Vertex 4 X-coordinate {m}

3.64, I- Vertex 1 X-coordinate {m} 45775, I- Vertex 4 Y-coordinate {m}

2.9625, I- Vertex 1 Y-coordinate {m} 2.1, I- Vertex 4 Z-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

3.64, 1- Vertex 2 X-coordinate {m} FenestrationSurface:Detailed,

2.9625, I- Vertex 2 Y-coordinate {m} porta3b, I- Name

0, 1- Vertex 2 Z-coordinate {m} Door, I- Surface Type

2.84, 1- Vertex 3 X-coordinate {m} portas, 1- Construction Name

2.9625, I- Vertex 3 Y-coordinate {m} P16b, I- Building Surface Name

0, 1- Vertex 3 Z-coordinate {m} porta3a, 1- Outside Boundary Condition

2.84, I- Vertex 4 X-coordinate {m} Object

2.9625, I- Vertex 4 Y-coordinate {m} autocalculate, I- View Factor to Ground

2.1, I- Vertex 4 Z-coordinate {m} , 1- Shading Control Name

, I- Frame and Divider Name

FenestrationSurface:Detailed, 1, 1- Multiplier

porta2b, 1- Name 4, I- Number of Vertices

Door, I- Surface Type 3.64, 1- Vertex 1 X-coordinate {m}

portas, 1- Construction Name 45775, I- Vertex 1 Y-coordinate {m}

P12b, I- Building Surface Name 2.1, I- Vertex 1 Z-coordinate {m}

porta2a, I- Outside Boundary Condition 3.64, 1- Vertex 2 X-coordinate {m}
Object 4.5775, 1- Vertex 2 Y-coordinate {m}

autocalculate, I- View Factor to Ground 0, 1- Vertex 2 Z-coordinate {m}

, I- Shading Control Name 2.84, 1- Vertex 3 X-coordinate {m}

, I- Frame and Divider Name 4.5775, I- Vertex 3 Y-coordinate {m}

1, 1- Multiplier 0, 1- Vertex 3 Z-coordinate {m}

4, 1- Number of Vertices 2.84, 1- Vertex 4 X-coordinate {m}

2.84, 1- Vertex 1 X-coordinate {m} 4.5775, I- Vertex 4 Y-coordinate {m}

2.9625, I- Vertex 1 Y-coordinate {m} 2.1; I- Vertex 4 Z-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

2.84, 1- Vertex 2 X-coordinate {m} FenestrationSurface:Detailed,

2.9625, I- Vertex 2 Y-coordinate {m} portada, 1- Name

0, 1- Vertex 2 Z-coordinate {m} Door, I- Surface Type

126



portas,
P14a,
portadb,

Object

autocalculate,

autocalculate,

1,
autocalculate,
3.825,
3.12,
2.1,
3.825,
3.12,
0,
3.825,
3.92,
0,
3.825,
3.92,
2.1;

portaba,
Door,
portas,
P19a,
portasb,
Object

autocalculate,

1- Construction Name
I- Building Surface Name
I- Qutside Boundary Condition

I- View Factor to Ground
I- Shading Control Name
I- Frame and Divider Name

1, 1- Multiplier

autocalculate, I- Number of Vertices

3.825, I- Vertex 1 X-coordinate {m}

3.92, 1- Vertex 1 Y-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

3.825, I- Vertex 2 X-coordinate {m}

3.92, 1- Vertex 2 Y-coordinate {m}

0, 1- Vertex 2 Z-coordinate {m}

3.825, I- Vertex 3 X-coordinate {m}

3.12, I- Vertex 3 Y-coordinate {m}

0, I- Vertex 3 Z-coordinate {m}

3.825, I- Vertex 4 X-coordinate {m}

3.12, I- Vertex 4 Y-coordinate {m}

2.1, I- Vertex 4 Z-coordinate {m}
FenestrationSurface:Detailed,

portadb, 1- Name

Door, I- Surface Type

portas, 1- Construction Name

P14b, I- Building Surface Name

portada, 1- Outside Boundary Condition
Object

I- View Factor to Ground
I- Shading Control Name
I- Frame and Divider Name
1- Multiplier
I- Number of Vertices
I- Vertex 1 X-coordinate {m}
1- Vertex 1 Y-coordinate {m}
I- Vertex 1 Z-coordinate {m}
I- Vertex 2 X-coordinate {m}
I- Vertex 2 Y-coordinate {m}
1- Vertex 2 Z-coordinate {m}
I- Vertex 3 X-coordinate {m}
I- Vertex 3 Y-coordinate {m}
1- Vertex 3 Z-coordinate {m}
I- Vertex 4 X-coordinate {m}
1- Vertex 4 Y-coordinate {m}
I- Vertex 4 Z-coordinate {m}

FenestrationSurface:Detailed,

I- Name
I- Surface Type
1- Construction Name
I- Building Surface Name
1- Outside Boundary Condition

I- View Factor to Ground
I- Shading Control Name
I- Frame and Divider Name
1- Multiplier
1- Number of Vertices
I- Vertex 1 X-coordinate {m}

5.6475, I- Vertex 1 Y-coordinate {m}

2.1, I- Vertex 1 Z-coordinate {m}

1.725, I- Vertex 2 X-coordinate {m}

5.6475, I- Vertex 2 Y-coordinate {m}

0, 1- Vertex 2 Z-coordinate {m}

2.525, I- Vertex 3 X-coordinate {m}

5.6475, I- Vertex 3 Y-coordinate {m}

0, 1- Vertex 3 Z-coordinate {m}

2.525, I- Vertex 4 X-coordinate {m}

5.6475, I- Vertex 4 Y-coordinate {m}

2.1; I- Vertex 4 Z-coordinate {m}
FenestrationSurface:Detailed,

portasb, I- Name

Door, I- Surface Type

portas, I- Construction Name

P19b, 1- Building Surface Name

portaba, 1- Outside Boundary Condition
Object

autocalculate,

I- View Factor to Ground

, I- Shading Control Name
, I- Frame and Divider Name

1, I- Multiplier

4, I- Number of Vertices

2.525, I- Vertex 1 X-coordinate {m}
5.6475, I- Vertex 1 Y-coordinate {m}
2.1, I- Vertex 1 Z-coordinate {m}
2.525, I- Vertex 2 X-coordinate {m}
5.6475, I- Vertex 2 Y-coordinate {m}
0, I- Vertex 2 Z-coordinate {m}
1.725, I- Vertex 3 X-coordinate {m}
5.6475, I- Vertex 3 Y-coordinate {m}
0, I- Vertex 3 Z-coordinate {m}
1.725, I- Vertex 4 X-coordinate {m}
5.6475, 1- Vertex 4 Y-coordinate {m}
2.1; I- Vertex 4 Z-coordinate {m}

=== ALL OBJECTS IN CLASS:

éHADING:ZONE:DETAILED ===========

Shading:Zone:Detailed,

beirall, I- Name
platibandal, 1- Base Surface Name
Transmitancia, I- Transmittance Schedule
Name
4, I- Number of Vertices
-.6, I- Vertex 1 X-coordinate {m}
8.23, I- Vertex 1 Y-coordinate {m}
3.012, I- Vertex 1 Z-coordinate {m}
-.6, I- Vertex 2 X-coordinate {m}
-.6, I- Vertex 2 Y-coordinate {m}
3.012, I- Vertex 2 Z-coordinate {m}
0, 1- Vertex 3 X-coordinate {m}
-.6, I- Vertex 3 Y-coordinate {m}
3.2, I- Vertex 3 Z-coordinate {m}
0, 1- Vertex 4 X-coordinate {m}
8.23, I- Vertex 4 Y-coordinate {m}
3.2; I- Vertex 4 Z-coordinate {m}
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Shading:Zone:Detailed,
beiral4a, I- Name
platibandada, 1- Base Surface Name
Transmitancia, I- Transmittance Schedule

Name
4, 1- Number of Vertices
0, 1- Vertex 1 X-coordinate {m}
0, 1- Vertex 1 Y-coordinate {m}
3.2, I- Vertex 1 Z-coordinate {m}
0, 1- Vertex 2 X-coordinate {m}
-.6, I- Vertex 2 Y-coordinate {m}
3.2, I- Vertex 2 Z-coordinate {m}
3.0325, I- Vertex 3 X-coordinate {m}
-.6, I- Vertex 3 Y-coordinate {m}
4.15, 1- Vertex 3 Z-coordinate {m}
3.0325, I- Vertex 4 X-coordinate {m}
0, I- Vertex 4 Y-coordinate {m}
4.15; I- Vertex 4 Z-coordinate {m}
Shading:Zone:Detailed,
beiral4b, I- Name
platibanda4b, 1- Base Surface Name
Transmitancia, I- Transmittance Schedule
Name
4, I- Number of Vertices
3.0325, I- Vertex 1 X-coordinate {m}
0, I- Vertex 1 Y-coordinate {m}
4.15, I- Vertex 1 Z-coordinate {m}
3.0325, I- Vertex 2 X-coordinate {m}
-.6, I- Vertex 2 Y-coordinate {m}
4.15, I- Vertex 2 Z-coordinate {m}
6.065, I- Vertex 3 X-coordinate {m}
-.6, I- Vertex 3 Y-coordinate {m}
3.2, I- Vertex 3 Z-coordinate {m}
6.065, I- Vertex 4 X-coordinate {m}
0, 1- Vertex 4 Y-coordinate {m}
3.2; I- Vertex 4 Z-coordinate {m}
Shading:Zone:Detailed,
beiral3, I- Name
platibanda3, 1- Base Surface Name

Transmitancia, I- Transmittance Schedule
Name

4, 1- Number of Vertices

6.065, I- Vertex 1 X-coordinate {m}

8.23, 1- Vertex 1 Y-coordinate {m}

3.2, I- Vertex 1 Z-coordinate {m}

6.065, I- Vertex 2 X-coordinate {m}

-.6, I- Vertex 2 Y-coordinate {m}

3.2, I- Vertex 2 Z-coordinate {m}

6.665, I- Vertex 3 X-coordinate {m}

-.6, I- Vertex 3 Y-coordinate {m}

3.012, I- Vertex 3 Z-coordinate {m}

6.665, I- Vertex 4 X-coordinate {m}

8.23, 1- Vertex 4 Y-coordinate {m}

3.012; I- Vertex 4 Z-coordinate {m}
Shading:Zone:Detailed,

beiral2b, I- Name

platibanda2b, 1- Base Surface Name

Transmitancia, I- Transmittance Schedule

Name

4, 1- Number of Vertices

6.065, I- Vertex 1 X-coordinate {m}
7.63, I- Vertex 1 Y-coordinate {m}
3.2, I- Vertex 1 Z-coordinate {m}
6.065, I- Vertex 2 X-coordinate {m}
8.23, I- Vertex 2 Y-coordinate {m}
3.2, I- Vertex 2 Z-coordinate {m}
3.0325, I- Vertex 3 X-coordinate {m}
8.23, I- Vertex 3 Y-coordinate {m}
4.15, 1- Vertex 3 Z-coordinate {m}
3.0325, I- Vertex 4 X-coordinate {m}
7.63, 1- Vertex 4 Y-coordinate {m}
4.15; I- Vertex 4 Z-coordinate {m}

Shading:Zone:Detailed,
beiral2a, I- Name
platibanda2a, I- Base Surface Name
Transmitancia, I- Transmittance Schedule

Name
4, I- Number of Vertices
3.0325, I- Vertex 1 X-coordinate {m}
7.63, I- Vertex 1 Y-coordinate {m}
4.15, I- Vertex 1 Z-coordinate {m}
3.0325, I- Vertex 2 X-coordinate {m}
8.23, I- Vertex 2 Y-coordinate {m}
4.15, I- Vertex 2 Z-coordinate {m}
0, I- Vertex 3 X-coordinate {m}
8.23, I- Vertex 3 Y-coordinate {m}
3.2, I- Vertex 3 Z-coordinate {m}
0, 1- Vertex 4 X-coordinate {m}
7.63, I- Vertex 4 Y-coordinate {m}
3.2; I- Vertex 4 Z-coordinate {m}

- =========== ALL OBJECTS IN CLASS:
GROUNDHEATTRANSFER:CONTROL

GroundHeatTransfer:Control,

Solo 1, 1- Name
No, I- Run Basement Preprocessor
Yes; 1- Run Slab Preprocessor

- =========== ALL OBJECTS IN CLASS:
GROUNDHEATTRANSFER:SLAB:MATERIA

GroundHeatTransfer:Slab:Materials,

2, I- NMAT: Number of materials

0.16, I- ALBEDO: Surface Albedo:
No Snow

0.4, I- ALBEDO: Surface Albedo:
Snow

0.94, 1- EPSLW: Surface Emissivity:
No Snow

0.86, 1- EPSLW: Surface Emissivity:
Snow

128



0.75, I- Z0: Surface Roughness: No
Snow {cm}

0.25, 1- Z0: Surface Roughness: Snow
{cm}

6.13, I- HIN: Indoor HConv:
Downward Flow {W/m2-K}

9.26; 1- HIN: Indoor HConv: Upward
{Wim2-K}

- =========== ALL OBJECTS IN CLASS:
GROUNDHEATTRANSFER:SLAB:MATLPRO

GroundHeatTransfer:Slab:MatlProps,

2400, I- RHO: Slab Material density
{kg/m3}

1200, 1- RHO: Soil Density {kg/m3}

1000, I- CP: Slab CP {J/kg-K}

1200, I- CP: Soil CP {J/kg-K}

1.75, I- TCON: Slab k {W/m-K}

1; I- TCON: Soil k {W/m-K}

- =========== ALL OBJECTS IN CLASS:
GROUNDHEATTRANSFER:SLAB:BOUNDCO

GroundHeatTransfer:Slab:BoundConds,

FALSE, I- EVTR: Is surface
evapotranspiration modeled

FALSE, I- FIXBC: is the lower
boundary at a fixed temperature

, I- TDEEPin {C}

FALSE; 1- USRHflag: Is the ground
surface h specified by the user?

- =========== ALL OBJECTS IN CLASS:
GROUNDHEATTRANSFER:SLAB:BLDGPRO

GroundHeatTransfer:Slab:BldgProps,

10, I- IYRS: Number of years to
iterate

0, 1- Shape: Slab shape

4.15, I- HBLDG: Building height
{m}

I- TIN1: January Indoor Average

Temperature Setpoint {C}
1- TIN2: February Indoor Average

Temperature Setpoint {C}
I- TIN3: March Indoor Average

Temperature Setpoint {C}
1- TIN4: April Indoor Average

Temperature Setpoint {C}
1- TIN5: May Indoor Average

Temperature Setpoint {C}
8.27, 1- TING: June Indoor Average

Temperature Setpoint {C}

I- TIN7: July Indoor Average
Temperature Setpoint {C}
I- TIN8: August Indoor Average
Temperature Setpoint {C}
I- TINO: September Indoor
Average Temperature Setpoint {C}
I- TIN10: October Indoor Average
Temperature Setpoint {C}
I- TIN11: November Indoor
Average Temperature Setpoint {C}
I- TIN12: December Indoor
Average Temperature Setpoint {C}

0, 1- TINAmp: Daily Indoor sine
wave variation amplitude {deltaC}

0.1; I- ConvTol: Convergence
Tolerance

- =========== ALL OBJECTS IN CLASS:
GROUNDHEATTRANSFER:SLAB:INSULATI

GroundHeatTransfer:Slab:Insulation,

0, I- RINS: R value of under slab
insulation {m2-K/W}

0, 1- DINS: Width of strip of under
slab insulation {m}

0, I- RVINS: R value of vertical
insulation {m2-K/W}

0, I- ZVINS: Depth of vertical
insulation {m}

0; I- IVINS: Flag: Is there vertical
insulation

- =========== ALL OBJECTS IN CLASS:
GROUNDHEATTRANSFER:SLAB:EQUIVAL
ENTSLAB ===========

GroundHeatTransfer:Slab:EquivalentSlab,

1.69, I- APRatio: The area to perimeter
ratio for this slab {m}

0.15, - SLABDEPTH: Thickness of
slab on grade {m}

15, - CLEARANCE: Distance from
edge of slab to domain edge {m}

15; I- ZCLEARANCE: Distance

from bottom of slab to domain bottom {m}

- =========== ALL OBJECTS IN CLASS:
ZONEVENTILATION:DESIGNFLOWRATE

ZoneVentilation:DesignFlowRate,

VENT1, I- Name
ZONA1, 1- Zone or ZoneList Name
Infiltracao, 1- Schedule Name

AirChanges/Hour,
Calculation Method

I- Design Flow Rate
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, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, 1- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, 1- Fan Pressure Rise {Pa}

1, 1- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, 1- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, I- Minimum Indoor Temperature
{C}

, I- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name
-100, I- Delta Temperature {deltaC}
, 1- Delta Temperature Schedule
Name
-100, I- Minimum Outdoor
Temperature {C}
, I- Minimum Outdoor Temperature
Schedule Name
100, 1- Maximum Outdoor
Temperature {C}
, I- Maximum Outdoor Temperature
Schedule Name

40; 1- Maximum Wind Speed {m/s}
ZoneVentilation:DesignFlowRate,

VENT?2, I- Name

ZONA2, I- Zone or ZoneList Name

Infiltracao, I- Schedule Name

AirChanges/Hour,
Calculation Method
, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

I- Design Flow Rate

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, 1- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, 1- Fan Pressure Rise {Pa}

1, 1- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, 1- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, I- Minimum Indoor Temperature
{C}

, I- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature

1C}

, I- Maximum Indoor Temperature
Schedule Name

-100, 1- Delta Temperature {deltaC}

, I- Delta Temperature Schedule
Name

-100, I- Minimum Outdoor
Temperature {C}

, I- Minimum Outdoor Temperature

Schedule Name
100, I- Maximum Outdoor

Temperature {C}

, I- Maximum Outdoor Temperature

Schedule Name

40; 1- Maximum Wind Speed {m/s}
ZoneVentilation:DesignFlowRate,

VENTS3, I- Name

ZONA3, I- Zone or ZoneList Name

Infiltracao, 1- Schedule Name

AirChanges/Hour,
Calculation Method
, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

I- Design Flow Rate

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, I- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, I- Fan Pressure Rise {Pa}

1, I- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, 1- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, 1- Minimum Indoor Temperature
{C}

, I- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name

-100, I- Delta Temperature {deltaC}

, I- Delta Temperature Schedule
Name

-100, I- Minimum Outdoor
Temperature {C}

, I- Minimum Outdoor Temperature

Schedule Name
100, I- Maximum Outdoor

Temperature {C}

, I- Maximum Outdoor Temperature

Schedule Name
40; I- Maximum Wind Speed {m/s}

ZoneVentilation:DesignFlowRate,
VENT4, I- Name
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ZONA4, 1- Zone or ZoneList Name
Infiltracao, I- Schedule Name
AirChanges/Hour, I- Design Flow Rate
Calculation Method
, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, 1- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, 1- Fan Pressure Rise {Pa}

1, 1- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, 1- Velocity Term Coefficient

0, 1- Velocity Squared Term
Coefficient

-100, I- Minimum Indoor Temperature
{C}

, I- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name

-100, 1- Delta Temperature {deltaC}

, I- Delta Temperature Schedule
Name

-100, I- Minimum Outdoor
Temperature {C}

, I- Minimum Outdoor Temperature

Schedule Name
100, I- Maximum Outdoor

Temperature {C}

, I- Maximum Outdoor Temperature

Schedule Name

40; 1- Maximum Wind Speed {m/s}
ZoneVentilation:DesignFlowRate,

VENTS5, I- Name

ZONADS5, 1- Zone or ZoneList Name

Infiltracao, I- Schedule Name

AirChanges/Hour,
Calculation Method
, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

I- Design Flow Rate

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, 1- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, 1- Fan Pressure Rise {Pa}

1, 1- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, 1- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, 1- Minimum Indoor Temperature

1C}

, 1- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name

-100, 1- Delta Temperature {deltaC}

, I- Delta Temperature Schedule
Name

-100, I- Minimum Outdoor
Temperature {C}

, I- Minimum Outdoor Temperature

Schedule Name
100, I- Maximum Outdoor

Temperature {C}

, I- Maximum Outdoor Temperature

Schedule Name

40; 1- Maximum Wind Speed {m/s}
ZoneVentilation:DesignFlowRate,

VENTS, I- Name

ZONAG, 1- Zone or ZoneList Name

Infiltracao, I- Schedule Name

AirChanges/Hour,
Calculation Method
, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

I- Design Flow Rate

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, 1- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, 1- Fan Pressure Rise {Pa}

1, 1- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, I- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, 1- Minimum Indoor Temperature
{C}

, 1- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name

-100, 1- Delta Temperature {deltaC}

, I- Delta Temperature Schedule
Name

-100, I- Minimum Outdoor
Temperature {C}

, I- Minimum Outdoor Temperature

Schedule Name
100, I- Maximum Outdoor

Temperature {C}

, I- Maximum Outdoor Temperature

Schedule Name
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40; 1- Maximum Wind Speed {m/s}
ZoneVentilation:DesignFlowRate,

VENT7, I- Name

ZONA7, 1- Zone or ZoneList Name

Infiltracao, 1- Schedule Name

AirChanges/Hour,
Calculation Method
, I- Design Flow Rate {m3/s}
I- Flow Rate per Zone Floor Area

I- Design Flow Rate

{m3/s-m2}

, I- Flow Rate per Person {m3/s-
person}

1, 1- Air Changes per Hour {1/hr}

Natural, I- Ventilation Type

0, 1- Fan Pressure Rise {Pa}

1, I- Fan Total Efficiency

1, 1- Constant Term Coefficient

0, I- Temperature Term Coefficient

0, 1- Velocity Term Coefficient

0, I- Velocity Squared Term
Coefficient

-100, I- Minimum Indoor Temperature
{C}

, I- Minimum Indoor Temperature
Schedule Name

100, I- Maximum Indoor Temperature
{C}

, I- Maximum Indoor Temperature
Schedule Name
-100, 1- Delta Temperature {deltaC}
, 1- Delta Temperature Schedule
Name
-100, - Minimum Outdoor
Temperature {C}
, I- Minimum Outdoor Temperature
Schedule Name
100, I- Maximum Outdoor
Temperature {C}
, I- Maximum Outdoor Temperature
Schedule Name
40; 1- Maximum Wind Speed {m/s}

- =========== ALL OBJECTS IN CLASS:
OUTPUT:VARIABLEDICTIONARY

Output:VariableDictionary,
regular; 1- Key Field

- =========== ALL OBJECTS IN CLASS:
OUTPUT:SURFACES.LIST ===========

Output:Surfaces:List,
Lines; I- Report Type

- =========== ALL OBJECTS IN CLASS:
OUTPUT:SURFACES:DRAWING

Output;Surfaces:Drawing,
DXF, I- Report Type
Triangulate3DFace; I- Report Specifications

l- ========—=== ALL OBJECTS IN CLASS:
OUTPUT:TABLE:SUMMARYREPORTS

Output: Table:SummaryReports,
AllSummary; I- Report 1 Name

- =========== ALL OBJECTS IN CLASS:
OUTPUTCONTROL:TABLE:STYLE

OutputControl: Table:Style,
Comma, I- Column Separator
JtoKWH,; 1- Unit Conversion

- =========== ALL OBJECTS IN CLASS:
OUTPUT:VARIABLE ===========

Output:VariabIe,
1- Key Value
Slte Outdoor Air Drybulb Temperature , I-
Variable Name

Hourly; 1- Reporting Frequency
Output:VariabIe
1- Key Value
Zone Mean Air Temperature , !- Variable Name
Hourly; 1- Reporting Frequency

Output:Variable,

pisola, 1- Key Value

Surface Inside Face Conduction Heat Gain Rate
, 1- Variable Name

Hourly; 1- Reporting Frequency

Output:Variable,

pisolb, I- Key Value

Surface Inside Face Conduction Heat Gain Rate,
I- Variable Name

Hourly; 1- Reporting Frequency

Output:Variable,

piso2, 1- Key Value

Surface Inside Face Conduction Heat Gain Rate,
I- Variable Name

Hourly; 1- Reporting Frequency

Output:Variable,
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pisola, 1- Key Value

Surface Inside Face Temperature , !- Variable
Name

Hourly; I- Reporting Frequency

Output:Variable,

pisolb, 1- Key Value

Surface Inside Face Temperature, !- Variable
Name

Hourly; I- Reporting Frequency

Output:Variable,

piso2, I- Key Value

Surface Inside Face Temperature, !- Variable
Name

Output:SQL.ite,

SimpleAndTabular; 1- Option Type

- =========== ALL OBJECTS IN CLASS:
OUTPUT:DIAGNOSTICS ===========

Output:Diagnostics,
DisplayAllWarnings; - Key 1
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APENDICE D

RESULTADOS COMPLEMENTARES

Os resultados deste apéndice sdo comparativos entre 0 método convencional e a
utilizacdo do pré-processador Slab com variacdo das taxas de renovacdo de ar, em 1 ren/h
com sombreamento e 5 ren/h com sombreamento, para as absortancias de 0,3, 0,5 e 0,7 em
todas as zonas bioclimaticas.

Nas Figuras D.1 a D.92 séo apresentados os resultados para dia tipico de verao.

Figura D.1 — Sala, dia tipico de Verdo, Zona 2, 1 ren/h (a=0,3)
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Figura D.2 — Sala, dia tipico de Verdo, Zona 2, 5 ren/h (a=0,3)

—&— Temperatura externa ~ —#=—5ren/h sem Slab ~ —#—>5 ren/h com Slab
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Figura D.3 — Quarto 2, dia tipico de Verao, Zona 2, 1 ren/h (¢=0,3)
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Figura D.4 — Quarto 2, dia tipico de Verao, Zona 2, 5 ren/h (¢=0,3)
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Figura D.5 — Sala, dia tipico de Verdo, Zona 3, 1 ren/h (a=0,3)
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Figura D.6 — Sala, dia tipico de Verdo, Zona 3, 5 ren/h (a=0,3)
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Figura D.7 — Quarto 2, dia tipico de Verao, Zona 3, 1 ren/h (¢=0,3)
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Figura D.8 — Quarto 2, dia tipico de Verdo, Zona 3, 5 ren/h (a=0,3)
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Figura D.9 — Sala, dia tipico de Verdo, Zona 4, 1 ren/h (a=0,3)
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Figura D.10 — Sala, dia tipico de Verao, Zona 4, 5 ren/h (¢=0,3)
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Figura D.11 — Quarto 2, dia tipico de Verdo, Zona 4, 1 ren/h (a=0,3)
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Figura D.12 — Quarto 2, dia tipico de Verao, Zona 4, 5 ren/h (¢=0,3)
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Figura D.13 - Sala, dia tipico de Verao, Zona 5, 1 ren/h (¢=0,3)

—&— Temperatura externa ~ =—=—1ren/h sem Slab  =—#=1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.14 — Sala, dia tipico de Ver&o, Zona 5, 5 ren/h (a=0,3)
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Figura D.15 — Quarto 2, dia tipico de Verao, Zona 5, 1 ren/h (¢=0,3)
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Figura D.16 — Quarto 2, dia tipico de Verao, Zona 5, 5 ren/h (¢=0,3)
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Figura D.17 — Sala, dia tipico de Ver&o, Zona 6, 1 ren/h (a=0,3)
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Figura D.18 — Sala, dia tipico de Verao, Zona 6, 5 ren/h (¢=0,3)
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Figura D.19 — Quarto 2, dia tipico de Verao, Zona 6, 1 ren/h (¢=0,3)
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Figura D.20 — Quarto 2, dia tipico de Verdo, Zona 6, 5 ren/h (a=0,3)
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Figura D.21 — Sala, dia tipico de Verao, Zona 7, 1 ren/h (¢=0,3)
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Figura D.22 — Sala, dia tipico de Verao, Zona 7, 5 ren/h (¢=0,3)
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Figura D.23 — Quarto 2, dia tipico de Verdo, Zona 7, 1 ren/h (a=0,3)
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Figura D.24 — Quarto 2, dia tipico de Verao, Zona 7, 5 ren/h (¢=0,3)
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Figura D.25 - Sala, dia tipico de Verao, Zona 8, 1 ren/h (¢=0,3)
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Figura D.26 — Sala, dia tipico de Ver&o, Zona 8, 5 ren/h (a=0,3)
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Figura D.27 — Quarto 2, dia tipico de Verao, Zona 8, 1 ren/h (¢=0,3)
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Figura D.28 — Quarto 2, dia tipico de Verao, Zona 8, 5 ren/h (¢=0,3)

—&— Temperatura externa ~ —#—5ren/h sem Slab =5 ren/h com Slab
40,0

35,0
030,0
©25,0
gzo,o
“g’is,o
10,0

5,0

0,0

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.29 - Sala, dia tipico de Ver&o, Zona 1, 1 ren/h (a=0,5)
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Figura D.30 — Sala, dia tipico de Verao, Zona 1, 5 ren/h (¢=0,5)
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Figura D.31 — Quarto 2, dia tipico de Verao, Zona 1, 1 ren/h (¢=0,5)
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Figura D.32 — Quarto 2, dia tipico de Ver&o, Zona 1, 5 ren/h (¢=0,5)
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Figura D.33 - Sala, dia tipico de Verao, Zona 2, 1 ren/h (¢=0,5)
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Figura D.34 — Sala, dia tipico de Verao, Zona 2, 5 ren/h (¢=0,5)
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Figura D.35 - Quarto 2, dia tipico de Verdo, Zona 2, 1 ren/h (a=0,5)
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Figura D.36 — Quarto 2, dia tipico de Verao, Zona 2, 5 ren/h (¢=0,5)

—&— Temperatura externa ~ —=—5ren/h sem Slab ~ =—&=15 ren/h com Slab
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Tempo (h)

Figura D.37 — Sala, dia tipico de Verao, Zona 3, 1 ren/h (¢=0,5)

—&— Temperatura externa ~ —#—1ren/h sem Slab =1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.38 — Sala, dia tipico de Ver&o, Zona 3, 5 ren/h (a=0,5)

—&— Temperatura externa ~ —#—5ren/hsem Slab =5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.39 — Quarto 2, dia tipico de Verao, Zona 3, 1 ren/h (¢=0,5)

—&— Temperatura externa ~ —=—1ren/h sem Slab ~ =—&=1 ren/h com Slab
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Figura D.40 — Quarto 2, dia tipico de Verao, Zona 3, 5 ren/h (¢=0,5)

—&— Temperatura externa ~ —#—5ren/h sem Slab =5 ren/h com Slab
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Tempo (h)

Figura D.41 - Sala, dia tipico de Ver&o, Zona 4, 1 ren/h (a=0,5)

—&— Temperatura externa ~ —#—1ren/hsem Slab =1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.42 — Sala, dia tipico de Verao, Zona 4, 5 ren/h (¢=0,5)

—&— Temperatura externa ~ —=—5ren/h sem Slab ~ =—&=15 ren/h com Slab
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Figura D.43 — Quarto 2, dia tipico de Verao, Zona 4, 1 ren/h (¢=0,5)

—&— Temperatura externa ~ —#—1ren/h sem Slab =1 ren/h com Slab
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Tempo (h)

Figura D.44 — Quarto 2, dia tipico de Verdo, Zona 4, 5 ren/h (a=0,5)

—&— Temperatura externa ~ —#—5ren/hsem Slab =5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.45 — Sala, dia tipico de Verao, Zona 5, 1 ren/h (¢=0,5)
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Figura D.46 — Sala, dia tipico de Verao, Zona 5, 5 ren/h (¢=0,5)

—&— Temperatura externa ~ —#—5ren/h sem Slab =5 ren/h com Slab
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Figura D.47 — Quarto 2, dia tipico de Verdo, Zona 5, 1 ren/h (a=0,5)

—&— Temperatura externa ~ —#—1ren/hsem Slab =1 ren/h com Slab
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Figura D.48 — Quarto 2, dia tipico de Verao, Zona 5, 5 ren/h (¢=0,5)

—&— Temperatura externa ~ —=—5ren/h sem Slab ~ =—&=15 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.49 — Sala, dia tipico de Verao, Zona 6, 1 ren/h (¢=0,5)

—&— Temperatura externa ~ —#—1ren/h sem Slab =1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.50 — Sala, dia tipico de Ver&o, Zona 6, 5 ren/h (a=0,5)

—&— Temperatura externa ~ —#—5ren/hsem Slab =5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.51 — Quarto 2, dia tipico de Verao, Zona 6, 1 ren/h (¢=0,5)
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Figura D.52 — Quarto 2, dia tipico de Verao, Zona 6, 5 ren/h (¢=0,5)
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Figura D.53 — Sala, dia tipico de Verdo, Zona 7, 1 ren/h (a=0,5)

—&— Temperatura externa ~ —#—1ren/hsem Slab =1 ren/h com Slab
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Figura D.54 — Sala, dia tipico de Verao, Zona 7, 5 ren/h (¢=0,5)
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Figura D.55 — Quarto 2, dia tipico de Verao, Zona 7, 1 ren/h (¢=0,5)
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Figura D.56 — Quarto 2, dia tipico de Verdo, Zona 7, 5 ren/h (a=0,5)
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Figura D.57 — Sala, dia tipico de Verao, Zona 8, 1 ren/h (¢=0,5)

—&— Temperatura externa  —#=—1ren/h sem Slab =1 ren/h com Slab
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Figura D.58 — Sala, dia tipico de Verao, Zona 8, 5 ren/h (¢=0,5)
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Hippppaeet it NRE

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.59 — Quarto 2, dia tipico de Verdo, Zona 8, 1 ren/h (a=0,5)

—&— Temperatura externa ~ —#—1ren/hsem Slab =1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.60 — Quarto 2, dia tipico de Verao, Zona 8, 5 ren/h (¢=0,5)

—&— Temperatura externa ~ —=—5ren/h sem Slab ~ =—&=15 ren/h com Slab
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Tempo (h)

Figura D.61 — Sala, dia tipico de Verao, Zona 1, 1 ren/h (¢=0,7)

—&— Temperatura externa ~ —#—1ren/h sem Slab =1 ren/h com Slab
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Tempo (h)

Figura D.62 — Sala, dia tipico de Ver&o, Zona 1, 5 ren/h (a=0,7)

—&— Temperatura externa ~ —#—5ren/hsem Slab =5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.63 — Quarto 2, dia tipico de Verao, Zona 1, 1 ren/h (¢=0,7)

—&— Temperatura externa ~ —=—1ren/h sem Slab ~ =—&=1 ren/h com Slab
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Tempo (h)

Figura D.64 — Quarto 2, dia tipico de Verao, Zona 1, 5 ren/h (¢=0,7)

—&— Temperatura externa ~ —#—5ren/h sem Slab =5 ren/h com Slab
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Tempo (h)

Figura D.65 — Sala, dia tipico de Ver&o, Zona 2, 1 ren/h (a=0,7)

—&— Temperatura externa ~ —#—1ren/hsem Slab =1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.66 — Sala, dia tipico de Verao, Zona 2, 5 ren/h (¢=0,7)

—&— Temperatura externa ~ —=—5ren/h sem Slab ~ =—&=15 ren/h com Slab
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Figura D.67 — Quarto 2, dia tipico de Verao, Zona 2, 1 ren/h (¢=0,7)

—&— Temperatura externa ~ —#—1ren/h sem Slab =1 ren/h com Slab
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Tempo (h)

Figura D.68 — Quarto 2, dia tipico de Ver&o, Zona 2, 5 ren/h (¢=0,7)

—&— Temperatura externa ~ —#—5ren/hsem Slab =5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.69 — Sala, dia tipico de Verao, Zona 3, 1 ren/h (¢=0,7)

—&— Temperatura externa ~ —=—1ren/h sem Slab ~ =—&=1 ren/h com Slab
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Figura D.70 — Sala, dia tipico de Verao, Zona 3, 5 ren/h (¢=0,7)
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Figura D.71 — Quarto 2, dia tipico de Verdo, Zona 3, 1 ren/h (a=0,7)
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Figura D.72 — Quarto 2, dia tipico de Verao, Zona 3, 5 ren/h (¢=0,7)

—&— Temperatura externa  —#=—5ren/h sem Slab  —#—15 ren/h com Slab
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Figura D.73 — Sala, dia tipico de Verao, Zona 4, 1 ren/h (¢=0,7)

—&— Temperatura externa ~ —#—1ren/h sem Slab =1 ren/h com Slab
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Figura D.74 — Sala, dia tipico de Ver&o, Zona 4, 5 ren/h (a=0,7)

—&— Temperatura externa ~ —#—5ren/hsem Slab =5 ren/h com Slab
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Tempo (h)
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Figura D.75 — Quarto 2, dia tipico de Verao, Zona 4, 1 ren/h (¢=0,7)

—&— Temperatura externa ~ —=—1ren/h sem Slab ~ =—&=1 ren/h com Slab
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Figura D.76 — Quarto 2, dia tipico de Verao, Zona 4, 5 ren/h (¢=0,7)

—&— Temperatura externa ~ —#—5ren/h sem Slab =5 ren/h com Slab
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Figura D.77 — Sala, dia tipico de Ver&o, Zona 5, 1 ren/h (a=0,7)

—&— Temperatura externa ~ —#—1ren/hsem Slab =1 ren/h com Slab
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Tempo (h)
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Figura D.78 — Sala, dia tipico de Verao, Zona 5, 5 ren/h (¢=0,7)
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Figura D.79 — Quarto 2, dia tipico de Verao, Zona 5, 1 ren/h (¢=0,7)
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Figura D.80 — Quarto 2, dia tipico de Verdo, Zona 5, 5 ren/h (a=0,7)
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Figura D.81 — Sala, dia tipico de Verao, Zona 6, 1 ren/h (¢=0,7)

—&— Temperatura externa ~ —=—1ren/h sem Slab ~ =—&=1 ren/h com Slab
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Figura D.82 — Sala, dia tipico de Verao, Zona 6, 5 ren/h (¢=0,7)

—&— Temperatura externa ~ —#—5ren/h sem Slab =5 ren/h com Slab
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Tempo (h)

Figura D.83 — Quarto 2, dia tipico de Ver&o, Zona 6, 1 ren/h (a=0,7)

—&— Temperatura externa ~ —#—1ren/hsem Slab =1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.84 — Quarto 2, dia tipico de Verao, Zona 6, 5 ren/h (¢=0,7)
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Figura D.85 — Sala, dia tipico de Verao, Zona 7, 1 ren/h (¢=0,7)
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Figura D.86 — Sala, dia tipico de Ver&o, Zona 7, 5 ren/h (a=0,7)

—&— Temperatura externa ~ —#—5ren/hsem Slab =5 ren/h com Slab
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Figura D.87 — Quarto 2, dia tipico de Verao, Zona 7, 1 ren/h (¢=0,7)
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Figura D.88 — Quarto 2, dia tipico de Verao, Zona 7, 5 ren/h (¢=0,7)

—&— Temperatura externa ~ —#—5ren/h sem Slab =5 ren/h com Slab
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Figura D.89 — Sala, dia tipico de Ver&o, Zona 8, 1 ren/h (a=0,7)
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Figura D.90 — Sala, dia tipico de Verao, Zona 8, 5 ren/h (¢=0,7)

—&— Temperatura externa ~ —=—5ren/h sem Slab ~ =—&=15 ren/h com Slab
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Figura D.91 — Quarto 2, dia tipico de Verao, Zona 8, 1 ren/h (¢=0,7)
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Figura D.92 — Quarto 2, dia tipico de Verdo, Zona 8, 5 ren/h (a=0,7)
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Nas Figuras D.93 a D.148 s&o apresentados os resultados para dia tipico de inverno.

Figura D.93 - Sala, dia tipico de Inverno, Zona 2, 1 ren/h (¢=0,3)
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Figura D.94 — Sala, dia tipico de Inverno, Zona 2, 5 ren/h (a=0,3)
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Figura D.95 — Quarto 2, dia tipico de Inverno, Zona 2, 1 ren/h (0=0,3)
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Figura D.96 — Quarto 2, dia tipico de Inverno, Zona 2, 5 ren/h (¢=0,3)

—&— Temperatura externa + 3°C =5 ren/h sem Slab =5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.97 — Sala, dia tipico de Inverno, Zona 3, 1 ren/h (@=0,3)

—&— Temperatura externa + 3°C  —#=—1ren/h sem Slab == 1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.98 — Sala, dia tipico de Inverno, Zona 3, 5 ren/h (a=0,3)

—&— Temperatura externa + 3°C  —#—5 ren/h sem Slab  —&—5 ren/h com Slab
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Figura D.99 — Quarto 2, dia tipico de Inverno, Zona 3, 1 ren/h (¢=0,3)

—&— Temperatura externa + 3°C =1 ren/h sem Slab == 1 ren/h com Slab
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Tempo (h)

Figura D.100 — Quarto 2, dia tipico de Inverno, Zona 3, 5 ren/h (a=0,3)

—&— Temperatura externa + 3°C =5 ren/h sem Slab == 5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.101 — Sala, dia tipico de Inverno, Zona 4, 1 ren/h (¢=0,3)

—&— Temperatura externa + 3°C  —#—1ren/h sem Slab  —&—1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.102 — Sala, dia tipico de Inverno, Zona 4, 5 ren/h (¢=0,3)

—&— Temperatura externa + 3°C =5 ren/h sem Slab =5 ren/h com Slab
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Tempo (h)

Figura D.103 — Quarto 2, dia tipico de Inverno, Zona 4, 1 ren/h (a=0,3)

—&— Temperatura externa + 3°C  —#=—1ren/h sem Slab == 1 ren/h com Slab
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Figura D.104 — Quarto 2, dia tipico de Inverno, Zona 4, 5 ren/h (a=0,3)

—&— Temperatura externa + 3°C  —#—5 ren/h sem Slab  —&—5 ren/h com Slab
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Figura D.105 - Sala, dia tipico de Inverno, Zona 5, 1 ren/h (a¢=0,3)

—&— Temperatura externa + 3°C =1 ren/h sem Slab == 1 ren/h com Slab
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Figura D.106 — Sala, dia tipico de Inverno, Zona 5, 5 ren/h (a=0,3)

—&— Temperatura externa + 3°C =5 ren/h sem Slab == 5 ren/h com Slab
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Figura D.107 — Quarto 2, dia tipico de Inverno, Zona 5, 1 ren/h (a=0,3)

—&— Temperatura externa + 3°C  —#—1ren/h sem Slab  —&—1 ren/h com Slab
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Figura D.108 — Quarto 2, dia tipico de Inverno, Zona 5, 5 ren/h (a=0,3)

—&— Temperatura externa + 3°C =5 ren/h sem Slab =5 ren/h com Slab
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Figura D.109 - Sala, dia tipico de Inverno, Zona 1, 1 ren/h (a=0,5)

—&— Temperatura externa + 3°C  —#—1ren/h sem Slab  —&—1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.110 - Sala, dia tipico de Inverno, Zona 1, 5 ren/h (a=0,5)

—&— Temperatura externa + 3°C  —#—5 ren/h sem Slab  —&—5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.111 — Quarto 2, dia tipico de Inverno, Zona 1, 1 ren/h (a=0,5)

—&— Temperatura externa + 3°C  —=—1ren/h sem Slab  —#=—1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.112 — Quarto 2, dia tipico de Inverno, Zona 1, 5 ren/h (¢=0,5)

—&— Temperatura externa + 3°C  —#—>5ren/h sem Slab  =—#&—5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.113 - Sala, dia tipico de Inverno, Zona 2, 1 ren/h (a=0,5)

—&— Temperatura externa + 3°C  —#—1ren/h sem Slab  =—#&—1 ren/h com Slab
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Figura D.114 — Sala, dia tipico de Inverno, Zona 2, 5 ren/h (a¢=0,5)

—&— Temperatura externa + 3°C  —=—>5 ren/h sem Slab  —#=—15 ren/h com Slab
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Figura D.115 — Quarto 2, dia tipico de Inverno, Zona 2, 1 ren/h (a=0,5)

—&— Temperatura externa + 3°C  ——1ren/h sem Slab  =—#&—1 ren/h com Slab

o]
Temp'gratug ( C?\) o
o o o o o
o o o o o

o
[=)

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.116 — Quarto 2, dia tipico de Inverno, Zona 2, 5 ren/h (¢=0,5)

—&— Temperatura externa + 3°C  —@—>5ren/h sem Slab =5 ren/h com Slab
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Figura D.117 — Sala, dia tipico de Inverno, Zona 3, 1 ren/h (¢=0,5)

—&— Temperatura externa + 3°C  —=—1ren/h sem Slab  —#=—1 ren/h com Slab
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Figura D.118 — Sala, dia tipico de Inverno, Zona 3, 5 ren/h (a¢=0,5)

—&— Temperatura externa + 3°C  —#—>5ren/h sem Slab  =—#&—5 ren/h com Slab
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Figura D.119 — Quarto 2, dia tipico de Inverno, Zona 3, 1 ren/h (a=0,5)

—&— Temperatura externa + 3°C  —#—1ren/h sem Slab  =—#&—1 ren/h com Slab
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Figura D.120 — Quarto 2, dia tipico de Inverno, Zona 3, 5 ren/h (a=0,5)

—&— Temperatura externa + 3°C  —=—>5 ren/h sem Slab  —#=—15 ren/h com Slab
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Figura D.121 - Sala, dia tipico de Inverno, Zona 4, 1 ren/h (a¢=0,5)

—&— Temperatura externa + 3°C  ——1ren/h sem Slab  =—#&—1 ren/h com Slab
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Figura D.122 — Sala, dia tipico de Inverno, Zona 4, 5 ren/h (¢=0,5)

—&— Temperatura externa + 3°C  —@—>5ren/h sem Slab =5 ren/h com Slab
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Figura D.123 — Quarto 2, dia tipico de Inverno, Zona 4, 1 ren/h (a=0,5)

—&— Temperatura externa + 3°C  —=—1ren/h sem Slab  —#=—1 ren/h com Slab
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Figura D.124 — Quarto 2, dia tipico de Inverno, Zona 4, 5 ren/h (a=0,5)

—&— Temperatura externa + 3°C  —#—>5ren/h sem Slab  =—#&—5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.125 — Sala, dia tipico de Inverno, Zona 5, 1 ren/h (a=0,5)

—&— Temperatura externa + 3°C  —#—1ren/h sem Slab  =—#&—1 ren/h com Slab

1 23 456 7 8 9101112131415161718192021222324
TEMPO (H)

175



Figura D.126 — Sala, dia tipico de Inverno, Zona 5, 5 ren/h (¢=0,5)

—&— Temperatura externa + 3°C  —=—>5 ren/h sem Slab  —#=—15 ren/h com Slab
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Figura D.127 — Quarto 2, dia tipico de Inverno, Zona 5, 1 ren/h (a=0,5)

—&— Temperatura externa + 3°C  ——1ren/h sem Slab  =—#&—1 ren/h com Slab
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Figura D.128 — Quarto 2, dia tipico de Inverno, Zona 5, 5 ren/h (a=0,5)

—&— Temperatura externa + 3°C  —@—>5ren/h sem Slab =5 ren/h com Slab
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Figura D.129 - Sala, dia tipico de Inverno, Zona 1, 1 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —=—1ren/h sem Slab  —#=—1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.130 - Sala, dia tipico de Inverno, Zona 1, 5 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —#—>5ren/h sem Slab  =—#&—5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.131 — Quarto 2, dia tipico de Inverno, Zona 1, 1 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —#—1ren/h sem Slab  =—#&—1 ren/h com Slab
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Figura D.132 — Quarto 2, dia tipico de Inverno, Zona 1, 5 ren/h (¢=0,7)

—&— Temperatura externa + 3°C  —=—>5 ren/h sem Slab  —#=—15 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.133 — Sala, dia tipico de Inverno, Zona 2, 1 ren/h (a=0,7)

—&— Temperatura externa + 3°C  ——1ren/h sem Slab  =—#&—1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.134 — Sala, dia tipico de Inverno, Zona 2, 5 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —@—>5ren/h sem Slab =5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

178



)
o
o

o
[=)

o
[=)

Tempigraturg (°C)\)

Figura D.135 — Quarto 2, dia tipico de Inverno, Zona 2, 1 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —=—1ren/h sem Slab  —#=—1 ren/h com Slab
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Figura D.136 — Quarto 2, dia tipico de Inverno, Zona 2, 5 ren/h (0¢=0,7)

—&— Temperatura externa + 3°C  —#—>5ren/h sem Slab  =—#&—5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.137 — Sala, dia tipico de Inverno, Zona 3, 1 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —#—1ren/h sem Slab  =—#&—1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.138 — Sala, dia tipico de Inverno, Zona 3, 5 ren/h (a¢=0,7)

—&— Temperatura externa + 3°C  —=—>5 ren/h sem Slab  —#=—15 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.139 — Quarto 2, dia tipico de Inverno, Zona 3, 1 ren/h (a=0,7)

—&— Temperatura externa + 3°C  ——1ren/h sem Slab  =—#&—1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.140 — Quarto 2, dia tipico de Inverno, Zona 3, 5 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —@—>5ren/h sem Slab =5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)
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Figura D.141 - Sala, dia tipico de Inverno, Zona 4, 1 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —=—1ren/h sem Slab  —#=—1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.142 — Sala, dia tipico de Inverno, Zona 4, 5 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —#—>5ren/h sem Slab  =—#&—5 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.143 — Quarto 2, dia tipico de Inverno, Zona 4, 1 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —#—1ren/h sem Slab  =—#&—1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324

Tempo (h)
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Figura D.144 — Quarto 2, dia tipico de Inverno, Zona 4, 5 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —=—1ren/h sem Slab  —#=—1 ren/h com Slab

1 2 3 45 6 7 8 9101112131415161718192021222324
Tempo (h)

Figura D.145 — Sala, dia tipico de Inverno, Zona 5, 1 ren/h (a=0,7)

—&— Temperatura externa + 3°C  ——1ren/h sem Slab  =—#&—1 ren/h com Slab
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Tempo (h)

Figura D.146 — Sala, dia tipico de Inverno, Zona 5, 5 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —@—>5ren/h sem Slab =5 ren/h com Slab
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Figura D.147 — Quarto 2, dia tipico de Inverno, Zona 5, 1 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —=—1ren/h sem Slab  —#=—1 ren/h com Slab
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Figura D.148 — Quarto 2, dia tipico de Inverno, Zona 5, 5 ren/h (a=0,7)

—&— Temperatura externa + 3°C  —#—>5ren/h sem Slab  =—#&—5 ren/h com Slab
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