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Empresa contratada: Arghos Consultoria e Projetos
CNPJ: 32.087.991/0001-88

Endereco: Rua Bardo do Flamengo 22 | SI. 404 - Rio de Janeiro - RJ
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1. OBJETIVO

Este documento apresenta a meméria de calculo de instalagdes de climatizagdo, exaustdo e renovagdo a serem
instaladas na cobertura técnica do prédio sede Campus Maré (Expansao), localizado na cidade do Rio de Janeiro - RJ.

2. NORMAS DE REFERENCIA

Os servigos para as edificacdes e instalagbes do sistema de climatizagdo, exaustdo e renovagdo deverdo ser
executados de acordo com as disposi¢des constantes nas normas a seguir, € nas demais normas por elas indicadas.
Deveré&o ser observadas as mais recentes revisdes dos referidos documentos:

e ABNT NBR-16401 - Instalagdes de Condicionamento de Ar;

e ABNT NBR-5410 - Instalagdes Elétricas Baixa Tenséo;

e PORTARIA 3523/98 - Ministério da Saude;

e RESOLUGAO N2 9 DE 16/01/2003 - Agéncia Nacional de Vigilancia Sanitaria:

e ASHRAE - American Society of Heating Refrigerating and Air Conditioning Engineers (fonte de referéncias para sistema de ar

condicionado, refrigeragdo e aquecimento);

3. DOCUMENTOS DE REFERENCIA

Foram utilizados os seguintes documentos de referéncia:
DES-P07-PE-VAC-001-143-N06-101 — 6° PAVIMENTO - PLANTA DO SISTEMA DE DUTOS
DES-P07-PE-VAC-002-143-N06 — 6° PAVIMENTO - PLANTA DO SISTEMA DE TUBOS VRF
DES-P07-PE-VAC-003-143-N06-501 — 6° PAVIMENTO - FLUXOGRAMA VRF
DES-P07-PE-VAC-004-143-N06-901 — 6° PAVIMENTO — ISOMETRICO
DES-P07-PE-VAC-005-143-N06-502 — 6° PAVIMENTO - DETALHES
DES-P07-PE-VAC-006-143-N06-201 — 6° PAVIMENTO - CORTES A,BE C

DES-P06-PE-VAC-001-143-N11-101 - COBERTURA TECNICA - ISOMETRICO DAS CONDENSADORAS VRF

4. MODELO DE CALCULO

411 MEMORIA DE CALCULO

O memorial de célculo foi elaborado levando em consideragdo as recomendagdes das Normas ABNT, SMACNA e
resolugdes da ANVISA.

A diferenca de temperatura seguiu as Recomendagdes da NORMA ABNT 16401-1 para os periodos de verdo e inverno
em Rio de Janeiro.
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As areas que tém como objetivo manter pessoas a maior parte do tempo foi considerado uma temperatura interna
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Para o célculo térmico de inverno foi considerado a convecgdo da temperatura na infraestrutura a 18°C temperatura
minima registrada convencionalmente. Desta energia é subtraido as fontes de calor como equipamentos e pessoas
sendo a resultante a carga térmica.

412  CALCULO DE AR EXTERNO

O célculo de ar externo segue as recomendagdes da NORMA ABNT 16401-3 e normas vigentes da ANVISA RE-09.
Para a melhor qualidade do ar foram consideradas as seguintes premissas conforme a norma NBR 16401-3:

Nivel lll, para areas publicas (local de culto) - (3,8 L/s de ar por pessoa no ambiente, e 0,5 L/s de ar por m? climatizado).
A Equagao utilizada como base os calculos foi:

Eq.01:Vef =PzxFP+ Az * Fa

Onde: Pz = Numero de Pessoas no ambiente;

Fp = Vazao por Pessoa (L/s);

Az = Area Climatizada;

Fa = Vazéo por m? de area climatizada (L/s).

413  CALcULO DE CARGA TERMICA

O célculo da carga maxima simulténea foi desenvolvido com o auxilio do software Hap — Carrier.

A carga térmica maxima de bloco ocorre as 16:00 do més de janeiro.

Area Calculado Tipo Modelo
Ambiente N > 3

(m”) | cT. (TR) | m'/TR_|VAE (m’/h) (Midea)
Gestdo Plataforma 10,5 0,90 11,7 50,0 Hi-Wall 12K MI2-36GDHN1
salas 1..12 b 600 23 Builtin dutado 60K | MI2-160T2DHN1
Salas 13...14 3,68 1,60 4,6 1400,0
Sala Orientacdo 23 3,00 7,7 Piso Teto 36K MI2-112DLDHN1
Sala Descompressdo 19,5 2,00 9,8 125,0 Hi-Wall 24K MI2-71GDHN1
Sala Estudos 100 8,50 11,8 1000,0 Piso Teto 55K MI2-160LDHN1
S Reunido 18,9 2,50 7,6 200,0 Hi-Wall 30K MI2-90GDHN1
Sala Multifuncional 12 102 7,80 13,1 750,0 Piso Teto 55K MI2-160LDHN1
Sala Multifuncional 3 4 102 7,80 13,1 750,0 Piso Teto 55K MI2-160LDHN1
Copa Sala de Reunido 5 0,35 14,3 50,0 Hi-Wall 9K MI2-28GDHN1
Copa (descomp) 12 1,00 12,0 125,0 Hi-Wall 12K MI2-36GDHN1
SalaTl 11,3 1,70 6,6 50,0 Hi-Wall 22k MI2-71GDHN1
TOTAL 412 41,5 4500,0

Sistema 01: 51,8HP (sema Salade T.1.).

Selecdo da unidade condensadora em fungdo da capacidade e distancia: UC-1 — Modelo MV6-1570WV2GN1 — Midea.
Essa unidade é composta de 02 modulos modelo MV6-785WV2GN1 interconectados e intertravados operando em
regime de cargas parciais e/ ou totais.

Sistema 02: 2,1HP (Sala de T.1.).

Selecdo da unidade condensadora em fungdo da capacidade e distancia: UC-2 — Modelo MDV-V120W/DHN1 — Midea.
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Air System Information

Enagaenharia

Alr System Name .. Fase 01 - Copa (descomp) MNumber of zones ...
Equipment Class .. . SPLT AHU Floor Area ...
Air System Type SZCAV Location

Sizing Calculation Information

. Jan to Dec

Calculation Months .. .
. Calculated

Sizing Data

Central Cooling Coil Sizing Data

Total coil load
Sensible coil load ..
Coil Lis at Feb 1500 .

... Sum of space airflow rates

Zone Lfs Sizing

Space Us Sizing .. Individual peak space loads

Feb 1500
.389/261 °C
265/183 °C

Load occurs at
OA DB/ WE
Entering DB/ WB ..

Max block Lis Leaving DB /WB ... C
Sum of peak zone L's 207 Us Coll ADP .......... C
Sensible heat ratio Bypass Factor .

Lf(s W) .. Resulting RH ...

mERW Design supply temp.

Wim* .. Zone T-stat Check ...

Water flow @ Max zone temperature deviation

Air System Information

AIr System Name ..... Fase 01 - Copa da Sl reunido Number of Zones ... |
Equipment Class ... SPLT AHU Floor Area ... . 50 m@
Air System Type SZCAV Location .. Rio de Janeiro, Brazil

Sizing Calculation Information

- Jan to Dec

Calculation Months ... -
. Calculated

Sizing Data

Central Cooling Coil Sizing Data

... Sum of space airflow rates
.. Individual peak space loads

Zone Lis Sizing
Space L/s Sizing

Total coil load Load occurs at Feb 1600
Sensible coil load OADB/WE .. . 386/26,0 °C
Coil Lis at Feb 160 Entering DE / WE . 2517182 °C
Max block Lis .......... Leaving DB /WE . 1241117 °C
Sum of peak zone Lis Coll ADP e 10,6 °C
Sensible heat ratio .. Bypass Factor . 0,120

Li(s kW) .. Resulting RH ... . B3 %
mAkW Design supply temp. 120 °*C
Wim* ... Zone T-stat Check ... 1o0f1 OK
Water flow @ 6,0 Krise ... Max zone temperature deviation ..o 0,0 K
Air System Name ... Fase 01 - Descompressao Mumber of zones

Equipment Class . ... SPLT AHU Floor Area .. m*
Air System Type SZCAV Location

Sizing Calculation Information

Callculation Months ... Jan to Dec
SiEingData oo Calculated

Central Cooling Coil Sizing Data

Total coil load
Sensible coil load .
Coil Lis at Jan 1700

Max block Lis ...

Sum of peak zone Lfs . Coil ADP ...
Sensible heat ratio Bypass Factor ..

Li(s kW) ... Resulting RH ........
maRW ... Design supply temp.
Wim* ... Zone T-stat Check ...

Water flow @ 6,0 K rise

7

Zone Lfs Sizing ..o Sum of space airflow rates
Space Lis Sizing ... Individual peak space loads

. Jan 1700
37,8/258 °C
- 23.2/164 °C
12,0/ 11,2 °C

Load occurs at
OADB/WB ...
Entering DB 'WE .
Leaving DB /WE ..

Max zone temperature deviation ...
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En gen har.ia
Air System Information
Air System Name Fase 01 - Gestio Plataforma Mumber of ZONes ... 1
Equipment Class SPLT AHU Floor Area 10,6 m*
Air System Type SZCAV Location Rio de Janeiro, Brazil

Sizing Calculation Information

Calculation Months
Sizing Data

Jan to Dec Zone Lfs Sizing
Calculated Space L/s Sizing ...

Sum of space airflow rates
.. Individual peak space loads

Central Cooling Coil Sizing Data

Total coil load Load occurs at ... Jan 1000

Sensible coil load . .29 KW OADBIWEB ... 32971246 °C

Coil Lis at Jan 1000 . 222 Us Entering DE / WE . 23,0/164 °C

Max block Lis ... 222 Us Leaving DE / WB 123/116 °C

Sum of peak zon 222 Us Coll ADP ... .. 10,9 *C

Sensible heat ratio . 0,858 Bypass Factor 0,120

Liis KW) ... 66,9 Resulting RH ... .49 %

M e 3.2 Design supply temp. 12,0 °C

Wim* . . 3164 Zone T-stat Check ... 1o0f1 OK

Water flow @ 6,0 K rise . NiA Max Zone temperature deviation 0,0 K
Air System Information

Air System Name . Fase 01 - Salas Multifuncionais MNumber of zones

Equipment Class .. ... SPLT AHU Floor Area ...

Air System Type ... SZCAV Location

Sizing Calculation Information

Calculation Months Jan to Dec Zone Lis Sizing ... Sum of space airflow rates
SIZING DAA ..oveeeeee e Calculated Space L/s Sizing ............ Individual peak space loads

Central Cooling Coil Sizing Data

Total coil load
Sensible coil load ...
Coil Lis at Dec 1500 .
Max block Lis _...........

. Dec 1500

38,3/261 °C
234174 °C
129/122 °C

Load occurs at
OADBI/WB ...
Entering DB /WE
Leaving DB / WB

Sum of peak zone L's Coil ADP ...

Sensible heat ratio . Bypass Factor

Lfi{s KW Resulting RH ...

mAEW Design supply temp.

Wim® ... Zone T-stat Check ...

Water flow @ 6,0 Krise .. Max zone temperature deviation ...

Air System Information
Air System Mame ............. Fase 01 - 5l de estudos Number of Zones
Equipment Class . ... SPLT AHU Floor Area
Air System Type SZCAV Location

.. 1000 m?
Rio de Janeiro, Brazil

Sizing Calculation Information

Calculation Months
Sizing Data .......

Jan to Dec Zone Lis Sizing
. Calculated Space L/s Sizing .

Sum of space airflow rates
Individual peak space loads

Central Cooling Coil Sizing Data

Total coil load
Sensible coil load .._..
Coil Lis at Feb 1400 .
Max block Lfs ...

Load occurs at Feb 1400

OADB/WE ... .. 3861260 °C
Entering DB /WE _. .. 2571186 °C
Leaving DB / WB .. 1281121 °C

Sum of peak zone Lis Coill ADP _.... 11,0 °C
Sensible heat ratio . - Bypass Facto

Lis kW) . ResultingRH ...

mHEW . - Design supply temp. .

Wim= . Zone T-stat Check ...

Water flow @ 6,0 K r'i'se Max zone temperature deviation ...
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Enagaenharia

Air System Information

Air System Name . . Fase 01 - Sl de reunido Mumber of zones . |
Equipment CIass ... Floor Area ... - 19,0 m?
Air System Type Location ... Rio de Janeiro, Brazil

Sizing Calculation Information

Calculation Months ..o Jan to Dec Zone Lfs Sizing ...oeeeveeee Sum of space airflow rates
SENGDAta e Calculated Space /s Sizing .............. Individual peak space loads

Central Cooling Coil Sizing Data

Total coil load Load ocours 8 ..o Mar 1100

Sensible coil load ... OADB/WE ... - 3361245 °C
Coil Lis at Mar 1100 Entering DE / WE 2341168 °C
Max block Liz Leaving DB /WB ... 124/11,71 °C
Sum of peak zone L's . 550 Lis Coll ADP e 10,9 °C

Sensible heat ratio .. Bypass Factor . 0,120
Resulting RH ... ettt n ettt e n e e 50 %
Design supply temp. . 12,0 °C
Zone T-stat Check ... 1o0f1 OK
Max zone temperature deviation ..ol 0,0 K

Air System Information

Air System Mame ... Fase 01 - Slde oriente 14 sl's Number of zones ... U |

Equipment Class .. oo SPLT AHU Floor Area ... e 19,00 M2

Air System Type ... SZICAV Location ... .. Rio de Janeiro, Brazil

Sizing Calculation Information

Calculation Months ... Jan to Dec Zone Lis Sizing ...........
SizingData ..o, Calculated Space Us Sizing .........

.... Sum of space airflow rates
.. Individual peak space loads

Central Cooling Coil Sizing Data

Total coil load ... ... 346 KW Load occurs at ............ . Feb 1600
Sensible coil load . . 246 kW OADB/WB ... . 38,6/26,0 °C
Coil Lis at Feb 1600 . 1569 Lis Entering DB / WB . 256118,6 °C

Max block L/s _.......... 1569 Lis Leaving DB /WBE . 1267119 °C

Sum of peak zone Lis .. 1569 Lis Coil ADP ... . 10,8 °C
Sensible heat ratio . - 0,710 Bypass Factor 0,120
L(s kW) ... . 454 Resulting RH ... e 53 %
mAkW ... 2,2 Design supply temp. 12,0 °C
Wim?® e 61,0 Zone T-stat Check ... e, 10f1 QK
Waterflow @ 6.0 Krise ... NA Max zone temperature deviation ... 0,0 K
Air System Information
Air System Name ... . Fase 01 - Sala de Tl Number of zones ... |
Equipment Class .. - . SPLT AHU Floor Area ... .. 17,2 m?
Air System Type ....... e SZCAV Location ........ccoeccvvvvvciiccceeeenn... Rio de Janeiro, Brazil
Sizing Calculation Information
Calculation Months .. .... Jan to Dec Zone Lis Sizing ................ Sum of space airflow rates
Sizing Data ............... . Calculated Space Lis Sizing .............. Individual peak space loads
Central Cooling Coil Sizing Data
Total coil load ........... e 33 kW Load occurs at ... . Feb 1600

Sensible coil load ... e 29 KW OADBI/WB ... . 38,6126,0 °C
Coil L/s at Feb 1600 ... ... 239 LUs Entering DB /WB ............. . 2281165 °C
Max block Lis ... 239 Us Leaving DB / WB 12,61121 °C
Sum of peak zone L/s . 239 Us Coil ADP ... ... 114 *C
Sensible heat ratio . 0,863 Bypass Factor 0,120

Lis kW) o S i . Resulting RH ... e O %
mAkW .22 Design supply temp. _.... 12,0 *°C
Wim* . 465,0 Zone T-stat Check ... 1o0f1 OK
Water flow @ 6,0 Krise ... NA Max zone temperature deviation ... .00 K
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