A EXCELENCIA DO PROJETO
DE CLIMATIZACAO E SEU

REFLEXO NO CONFORTO
E CUSTO OPERACIONAL.

A exceléncia do projeto: da interpretacao das

Normas a Simulacao Energética
Cristiano Brasil

Engenharia de Aplicacao
MIDEA CARRIER

Data 29/11/2019
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* Video Institucional Midea Carrier

* Interpretacao de Normas/Standards

* Conceitos e Aplicacdes

* Bases de Comparacdo: Agua Gelada x Expans3o Direta
* Macas x Macas

* Simulacoes de Cases (Softwares de Engenharia)

* Hospital (Agua Gelada + Expans3o Direta)
 Edificio Comercial (Expansao Direta + Expansao Direta)

* Consideracoes Finais
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* A apresentacdo nao representa necessariamente a opinido

das empresas responsaveis pelos projetos utilizados como
referéncia;

* O DNPC nao endossa ou aprova o conteudo da
apresentacao;

* As informacdes técnicas dos produtos apresentados sao

baseadas em catalogos publicos da linha de produtos em
comercializacao.
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Depto Nacional Projetistas e Consultores « 1st e

e Rne A & Like & Comment @ Share Top Comments w

= ey Likes

softwares de simulacdo energetica auxiliam na comparacio de diferentes sistemas e

ha inelhnr Al 2 Ae nrncd nc nars s Dryviste

na melhor aplicacao de progutos para cada Projeto.

h 0 ; 52 0 W&o 0

-ls - = - -
g€ Normas a Simulacao
Energética
L AAA = ' N oo
. . —_— a Add a comment.. i%
Inscreva-se para o ENPC Salvador 2018 G

https://Inkd.in/dJNrRIE

Ll 24

Armlied Calec Manansr na Meikin Bra
O AR ed Sales Ma dger na L\alkin bras

& Luciano de Almeida Marcato « 15t 3d

Essa nado vou perder! E ja to pensando nas perguntas

L

D= -
Replies

Like Reply 1Like

5

narl nreviaues renlie
1 RSN IS TERHIT

& Luciano de Almeida Marcato « 15t 3d -
0 Applied Sales Manager na Daikin Bras

Fabio Moacir Korndoerfer , o amigo @ Cristiano Brasil e bom e

@ See transiation
“guenta” o tranco !
Like Reply 1Llike

L‘ l =)
A | <&
o Rafael Mugrabi « 15t 2d -
Gerente Comercial VRF

. AB' Ll S C ‘ E N C \ A Cr'st'a"n:.:- Brasil faz parte de um seleto grupo: melhores palestrantes deHVAC

. da atualidade:
Curipsa?
Inscreva-se para o ENPC Salvador 2018!
Rafael Mugrabi

g. Cristiano Brasil Like Reply
IMidea Carrier
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Aplicacao de Produtos e Sistemas depende:
Normas técnicas vigentes
Localizacao Geografica
Finalidade
Niveis de Eficiéncia desejados
Investimento inicial disponivel
Condicoes técnicas para instalacao
Ciclo de vida estimado
Aplicacao/interpretacao das Normas/Standards
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ANSASHRAE/IESNA Standard 90.1-2010
(Supersedes ANSUASHRAE/IESNA Standard 90.1-2007)
Includes ANSUASHRAETESNA Addends listed in Appendax F

ANSUAHRI Standard 1350 (I-F) with Addendum 1

ASHRAE STANDARD e ASHRAE Standard 90.1
Low-Rise Resdential e AHRI Standard 550/590 e otormanca Rating

Buildings of Central Station

I-P Edition

AH RI Sta N da rd 340/3 60 Air-handling Unit Casings
AHRI Standard 1350
e @ AHRI Standard 1230

American Society of Heating, Refrigerating
and Air-Conditioning Engineers, Inc.

1791 Tulle irce NE. Atanta, GA 30129

- v

_ nicg ANSIVAHRI Standard 340/360-2007 with Addenda 1 and 2
ANSIAHRI Standard 1230 with Addendum 1 AHFI Standard SSI530 (1) {Formerly ARI Standard 340/360-2007)

2010 Standard for 2011 Standard for

Performance Rating of Performance Rating Of 2007 Standard for

Variable Refrigerant Water-Chilling and Performance Rating

Flow (VRF) Multi-Split ggg; :c;::rb Eﬁéﬂ;hllesgggr ;::deortn_mlchiq | ani .

Air-Conditioning and : ndustrial Unitary Air-
g Compression Cycle Conditioning and

Heat Pump Equipment

Heat Pump Equipment

Apprsvad by ANS! on 27 Ociobar 3011
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Normas/Standards

ANSI/ASHRAE/IESNA Standard 90.1-2010
(Supersedes ANSI/ASHRAE/IESNA Standard 90.1-2007)
Includes ANSI/ASHRAETESNA Addendsa listed in Appendix F

ASHRAE STANDARD

Energy Standard for
Buildings Except
Low-Rise Residential
Buildings

I-P Edition

Sw Acpencic F o il dates by the ASHAAE Staviurds Corvmitin the ASRAE Bues of Dhwekors,
m IESNA Board of Cractors and he Amarcan Haviorsd Stwrcarcs bstbie

Ths siedart i (E6PC) b wheh
e

e
50, incuéing precedures for imely documinted, coeensus acion s secuests ki change 10 ay part of
e smacarc. The chasgs sutmital o, retwctins, 08d Goadines Ay e CHtared in clecyonc ‘o far
0 ASHRAE orin: g

an ASHRAE SNOird Bay ko FUTEGeE oM 6 ASHRAE IWeb 626 4wk 28030 ) O 10T ASHRAS
Custorer Serece. 1791 T Crck, NE, ATATS, GA 13233905, E-mal: crdws0aehran ofg. 7R 404
3215478 Touphose €)4-536-3400 fworkdaidal, ot 101 fiee 1805274721 flor crders n US and Canes
P ek permisson. g0 10 waw s v 01 aeeissions

ECapyigh 2210 ’ ¢ g Engivean, e

oy spoasared by
s,

% o 3
Hluminating (@

American Society of Heating, Refrigerating

and Air-Conditioning Engineers, Inc.
1791 Tullie Circle NE, Atlanta, GA 30329
www.ashrae.org

AHRI Standard SS0/590 (HP)

2011 Standard for
Performance Rating Of
Water-Chilling and

Heat Pump Water-Heating
Packages Using the Vapor
Compression Cycle
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Path B — Velocidade Variavel

¥

cousment e m-
AHFHI

Air-cooled chillers

Air-cooled without
condanser, electrically

operated

Water cooled,
alectrically operated
cantrifugal

=150 tons EEFI

2150 tons:

EER

All capacities
{BtuwWh)

=75 tons KW iton

=75 tons and
=150 tons

2150 tons and
=300 tons

Z300 tons and
=600 tons

2800 tons

=150 tons KW rton

2150 tons and
=300 tons

Z300 tons and
=400 tons

2400 tons and
=600 tons

2500 tons

=8.562 FL 10,100 FL =8.700 FL
Z12.50/PLVIP Z1 3700 PLVIP  Z15.800PLV.IP
Z0.562 FL 10,100 FL =0.700 FL

Z12. 750 IPLVIP

Z14.000 FLV.IP

Z16. 100 FPLV.IP

Air-cooled chillers withowt condenser must be rated with matching

condeansars and comply with aircooclad chiller sffciency requiraments

=0.780 FL
=0.630 IPLVIP
=0.775 FL
20615 IPLVIP
=0.680 FL
0580 IPLVIP
0620 FL
=0.540 IPLVIP
Z0.620 FL
0540 IPLVIP
=0.634 FL
=0.596 IPLV.IP
=0.634 FL
=0 596 IPLVIP
=0.576 FL
=0.543 IPLVIP
0578 FL
=0 549 IPLVIP
=0.570 FL
=0.538 IPLVIP

=0 800 FL
=0.600 IPLV.IP
=080 FL
0586 IPLV.IP
=718 FL
0540 IPLV.IP
=0.638 FL
0490 IPLV.IP
=0.630 FL
0490 IPLV.IP
D638 FL
0450 IPLV.IP
0630 FL
“0.450 IPLV.IP
D600 FL
0400 IPLV.IP
D600 FL
0400 IPLV.IP
=0.590 FL
0400 IPLV.IP

=750 FL
=600 PLV.IP
=0.720 FL
0560 PLV.IP
=680 FL
L5400 PLV.IP
=0.610 FL
0520 PLV.IP
=0.5&0 FL
NS00 PLV.IP
=0.610 FL
=550 PLV.IP
=0.610 FL
=N.550 PLV.IP
=560 FL
0520 PLV.IP
=0.5&0 FL
NS00 PLV.IP
=580 FL
0500 PLV.IP

=0.780 FL
=0.500 IPLV.IP
=0.750 FL
=0.490 IPLV.IP
=0.E80 FL
0440 IPLV.IP
=0.625 FL
0410 IPLV.IP
0585 FL
0380 IPLV.IP
=0.595 FL
=0.440 IPLV.IF
=0E35 FL
=0.400 IPLV.IP
=0.585 FL
0390 IPLV.IP
=0.585 FL
0380 IPLV.IP
=0.585 FL
0380 IPLV.IP

AHRI
5EOVsB0

AHRI
S550vsB0

AHRI
EEVSD0

AHRI STANDARD 550/590 (I-P)-2018

Table 1. Standard Rating Conditions

Cooling Mode Heat

High

- 140.00

Cooling Mode Evaporator® iy ’ :
ooung vap Tower { Water Conditions)? F—I:a‘t.i'é-’.:cm:q’:.r " EVapo
Operating - {Water Conditions) Entering
C Conditions
ategory
Entering  Leaving Flow Entering  Leaving Flow Entering  Leaving
lemper Tempera Rate, l'empera Temper Rate, Tempera  Tempera | Dry-Bul
ature, ture, ture, ature, ture, ture,
o ] o ] op op op
All
. Standard 54.00 44.00 247 8300 94.30 Note - 10 - - 95.00
Cooling
AC Heat Low " . - - -
Pump Hl%h Medium - 120.00 Mote - - -- - - - -
Heating Mote - - - - - -~ -~
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..."Os equipamentos deverdo ser dotados de painel Inversor de Frequéncia e devem
atender ASHRAE 90.1, dltima versdo, nas condicoes de projeto...as condigcbes
minimas a serem atendidas estdo descritas na tabela 01...”.

... “Por se tratar de um empreendimento com Certificacdo LEED, os equipamentos
deverdo estar em conformidade com ASHRAE 90.1 e AHRI 550/590 e deverdo
atender as premissas constantes nestas normas dentro das condigcbes de projeto”.

Capacidade| 500TR Jaereots
C O P 6 1 centrifugal
NPLV 9.5

TEAG 14.0°C

TSAG 6.0°C

TEAC 30.0°C

TSAC 36.0°C
Tabela 01

<150 tons kWiton 0,610 FL 0,695 FL AHRI
0,550 IPLVIP <0.440 IPLV.IP 5507530

~150 tons and 0610 FL 0,635 FL

<300 tons 0,550 IPLVIP <0.400 IPLV.IP

>300 tons and <0.560 FL <0595 FL

<400 tons ﬁ £ 1B 1P ﬂ'] 00 12 R

>400 tons and <0.560 FL 0 585 FL

<600 4§ <0.500 IPLVIP <0380 IPLV.IP

~600 tons <0560 FL <0586 'L
<0.500 IPLVIP <0380 IPLV.IP
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Search Standards

550 m = Clear Search
v AHRI 550/590 (I-P/2018), Performance Rating of Water-chilling and Heat Pump Water-heating Packages Using the

Vapor Compression Cycle

Standard Scope

This standard applies to factory-made vapor compression refrigeration Water-chilling and Water-heating Packages including
one or more compressors. These Water-chilling and Water-heating Packages include: Water-cooled, Air-cooled, or
Evaporatively-cooled Condensers; Water-cooled heat recovery condensers; Air-to-water heat pumps; and Water-to-water heat
pumps with a capacity greater or equal to 135,000 Btu/h. Water-to-water heat pumps with a capacity less than 135,000

Btu/h are covered by the latest edition of ASHRAE/AMSIVAHRIISO Standard 13256, Mote: This standard includes products that
may not currently be covered under an AHRI certification program.

Free Downloads:

AHRI 550/590 (I-P/2018), Performance Rating of Water-chilling and Heat Pump Water-heating Packages Using the
Vapor Compression Cycle

Appendix G Pressure Drop Adjustments

ASHRAE 90.1 Kadj Calculation Tool Version 9

Atmospheric Correction Tool

Fonte: http://www.ahrinet.org/search-standards



http://www.ahrinet.org/search-standards
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ASRAE 90.1 Kadj Calculation Tool

With the release of ASHRAE 90.1-1559 a procedure was added to allow for adjusting the minimum full load and part load efficiencies
of water cooled centrifugals using a procedure call Kadj

This procedure was added for centrifugal chillers that often designed and optimized to operate at the job conditions and may not run
at the standard AHRI 550/590 rating conditions

The procedure adjusts the minimum efficiency requirements based on the Kadj calculation factor which is a function of lift and chilled  As Leis da Fluidomecanica ditam a relacao entre velocidade, vazao e lift

water conditions Vazao x V, A
Para aumentar a vazdo, aumente a area de
It was first introduced in the ASHRAE 90.1-1999 standard using a tabular approach and tables are used to determine the revised COP. vazo  oua velocidade do rotor
There is a calculation equation which approximates the tables, but is not exact and the controlling requirement is the table. Lift o V* Bl
Interpolation is required between the operating points, but extrapolation is not allowed. Para melhorar lift, aumente o diametro ou

velocidade do rotor

Diametro

The tabular approach was continued in the ASHRAE 90.1-2001 and ASHRAE-2004 Standard. Poténcia « Vaz3o x Lift o V’

Com vazdo constante e redugéo de lift, reduza
velocidade para reduzir a poténcia

In the 2010 Standard the tabular approach was dropped and the controlling method was a calculation method which was based on Lift
and chilled water temperature

It was revised some in each of the subsequent publications include ASHRAE 50.1-2013, and ASHRAE 90.1-2016

In the tab's in this spreadsheet you will find a calculation tool for each of the years for IP and 51 which includes automatic lookup of the

TRCIEN| 0.1-2010 kap) - o [EENEEMONVRIEESE 00.1-2013 kaDy - 1P [[RLEEIFERLIE T 90.1-2016 KADI - P

Fonte: http://www.ahrinet.org/search-standards



http://www.ahrinet.org/search-standards

XVIII ENCONTRO NACIONAL
DE EMPRESAS PROJETISTAS
E CONSULTORES DA ABRAVA

() [ Y 4 [
C T/ Memoriais Tecnicos
...“Os equipamentos deveréo s ‘“‘SIJ';'E‘E 90.1-2016 Standard e devem
atender ASHRAE 90.1, ultim(am Value Units/Options ~ondigoes
minimas a serem atendidas est sy Load Capacity 1759 "y
Compliance Path B AorB
... “Por se tratar de um empre Full Load Efficiency 6,018 COPr  |pamentos
deverdo estar em conformidcPart Load Eficiency (IPLV) 9,264 COPg deverdo
atender as premissas constante LvgEvap 6,00 °C )jeto”.
Capacidade| 500TR LvgCond 36,00 C
COP 6.1 LIFT 30,00 K
NPLV 0.5 LIFT Check oK -
TEAG | 14.0°C . 0926704 | -
TSAG 6.0°C °_ DO o
Kadj 0,927032 -
TEAC 30.0°C Adjusted Full Load Efficiency 5,579 COPg
TSAC 36.0°C Adjusted Part Load Efficiency (NPLV.S 8 588 COPR

Tabela 01
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ANSV/ASHRAE/IESNA Standard 90.1-2010
(Supersedes ANSUASHRAE/IESNA Standard 90.1-2007) INTERMATIOMNAL IS0

Includes ANSIASHRAETIESNA Addends ed in Appendx F STANDARD 5151

ASHRAE STANDARD —

Energy Standard for

Buildings Except

Low-Rise Residential pumpn— Tasting and raing 17
parformancs

Buildings =D T S

I-P Edition

American Society of Heating, Refrigerating
and Air-Conditioning Engineers, Inc.
1791 Tullie Circle NE, Atianta, GA 30329

www. ashrae.

INTERNATIOMAL IS0
STAMDARD 15042

ANSIIAHRI Standard 1230 with Addendum 1

o st
ey

2010 Standard for

Muitipls spiit-zystem alr-conditionsrs and

PE”DFH‘IEHCE Rating Df f;ﬂzﬂrgrw"gmﬁ; Testing and
Variable Refrigerant R —

Flow (VRF) Multi-Split
Air-Conditioning and
Heat Pump Equipment
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...“para obter o maximo de performance e economia de energia, é obrigatorio a
utilizacao de produtos com alta eficiéncia energética, onde se utiliza...o COP dos
condensadores, € a razao entre a capacidade nominal de resfriamento e o

consumo de energia na condicao de teste padrao, estabelecida pela ISO 5151”...

INTERMATICOMAL 150
STANDARD 5151
e This International Standard[is not applicable o the rating and testing of the following:
a) water-source heat pumps or water cooled air conditioners;
Non-ducted alr conditionsrs and heat . . . .- - . -
ey @ and rating for b)  mulii-split-system air conditioners and air-to-air heat pumps (see 150 15042 for the testing of such

;manr;‘uw“w::-‘:‘“m—“‘“' EQUipment},

c) mobile (windowless) units having a condenser exhaust duct;
d) individual assemblies not constituting a complete refrigeration system;
e) equipment using the absorption refrigeration cycle;

f) ducted equipment except for those specified in this clause (see IS0 13253 for the testing of such
equipment).
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Memoriais Téchicos

..“0s equipamentos ofertados nGo podem ser aceitos porque o projeto sera
inscrito para Certificacdo LEED e necessitam atender os Coeficientes de
Performances (COP) minimos constantes no International Standard ISO 15042”...

INTERMATIOMAL
STANDARD

IS
15042

Muitiple spiit-system alr-conditionsrs and
alr-to-alr heat pumps — Teating and

rating for parformancs

Clarmma o oy d s R -l — Tl &

S TULAE S S AT 1 ST T

, Cap. COP cop Atende cop COP Atende | Atende
Sistemas VRF minimo

OD's |1SO-15042 |Informado| LEED? | ARI-1230 | "Ashrae" | Ashrae? | LEED?

Unidade (KW) (W/W) (W/W) (S/N) (W/W) (W/W) (S/N) (S/N)
VRF HP (Agua) 56 4.55 3.86 3.86 2.93 SIM SIM
VRF HP (Agua) 78.4 4.55 3.87 3.87 2.93 SIM SIM
VRF HP (Ar) 11.2 4.31 3.68 3.68 3.27 SIM SIM
VRF HP (Ar) 12.1 4.20 3.61 3.61 3.27 SIM SIM
VRF HP (Ar) 14 4.00 3.45 3.45 3.27 SIM SIM
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Memoriais Téchicos

INTERMATIOMAL IS
STANDARD 15042

EUROVENT BS-EN14511

Muitiple spiit-system alr-conditionsrs and

alr-to-alr heat pumps — Teating and
rating for parformancs

Clarmma o oy d s R -l — Tl &
TR B £ 38 T

HP Marca A Marca B Marca C Marca D
8 4,75 4,99 4,3 4,15
12 3,85 4,43 3,73 3,77
16 3,75 4,11 3,46 3,25
20 3,7 4,39 3,03 3,01
ISO 15042
EER Marca A Marca B Marca C Marca D
8 5,25 5,23 5,23 5,21
12 4,73 4,91 4,52 4,9
16 4,38 4,3 4,18 4,46
20 4,1 4,87 4 3,7

Fonte: Inteligéncia Mercado MC
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Chiller Modular
Capacidade: 15TR
COP:3.10

IPLV: 5.10
ASHRAE 90.1
AHRI 550/590

Fonte: Catalogo dos Fabricantes

Large Split
Capacidade: 15TR
COP: 3.24

IPLV: 5.16
ASHRAE 90.1
AHRI 340/360

VRF

Capacidade: 16TR
COP: 3.86

IPLV: 5.95
ASHRAE 90.1
AHRI 1230

18
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Chiller

VRF

Large
Split

19
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Sistema VRF Sistema Large Split Sistema A. Gelada

20
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Evaporadora
Ventilador Sirocco
Vaz3do: 10.200m3h

TBSe: 26.72C Chiller Modular
TBUe: 19.42C Capacidade: 15TR +20%
Distancia: 85m COP:3.10—> 3.21
PED: 25mmH20 IPLV: 5.10 = 5.30
ASHRAE 90.1
AHRI 550/590
TBSs: 13.52C
TBUs: 12.82C

Fonte: Catalogo dos Fabricantes/Simulagao

Large Split
Capacidade: 15TR -5%
COP:3.24 >53.12
IPLV: 5.16 = 4.98
ASHRAE 90.1

AHRI 340/360
TBSs: 16.72C

TBUs: 14.92C

VRF

Capacidade: 16TR-7%
COP: 3.86—> 3.08
IPLV: 5.95 - 5.53
ASHRAE 90.1

AHRI 1230
TBSs: 18.42C

TBUs: 15.52C
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Simulacodes realizadas utilizando o software Hourly
Analysis Program (HAP) V5.11 da Carrier Corporation.
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ANALISE DE INSTALACAO HIBRIDA VRF +

AGUA GELADA

Carga Térmica Ciclo de vida Taxa de
Calculada: estimado: Atratividade:
210TR 15 anos 6.5%

Centro Médico Cidade
Recife
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1. Sistemas VRF + Agua Gelada
* (2) chillers 80TR/cada

e 12 unidades externas VRF (96 HP)

» Bombas de Agua Gelada Primarias
 AHU com filtragem G4; G4+F8+A3; HEPA

* Unidades internas VRF atendendo quartos padrao,
areas administrativas e areas de apoio.

2. Sistemas Agua Gelada
* (2) chillers 100TR/cada
» Bombas de Agua Gelada Primarias
 AHU com filtragem G4; G4+F8+A3; HEPA

24
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Case — Hospital
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Case — Hospital

= —T —
ELHNHIJ\ Salia AC 3 PAVIMEMTO

{i‘l'l
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1

(1

ELANTA BAIXA AC COBERTURA

1,75

28
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Table 1. Annual Costs

Case —

Hospital

Agua Gelada + VRF

AG +VRF AG GERAL
Component
Ajr System Fans
Cooling
Heating
Pumps
Heat Rejection Fans — 0
HVAC Sub-Total 451.415 497.750
Lights 240701 224123
Electric Equipment 4599670 438689
Mizc. Electric 1] 1]
Mizc. Fuel Use 1] 1]
HNon-HWVAC Sub-Total 740,371 T12.812
Grand Total 1.191.786 1.210.562

Coaling 20,0%

Air System Fans 11,1%

1,9% Electric Equipment

Heating 1,2%
Pumps 5,6%

Lights 20,2%

Air Bystem Fans 13,8%

Cooling 20,7

Heating 1,1%
Pumps 55%
18,5% Lights

0,4% Electric Equipment

Agua Gelada




[ ] V 4 [ ] [ ]
XVIII ENCONTRO NACIONAL
O== ase — Edificio Comercia
E CONSULTORES DA ABRAVA
—— R —
28, 29 E 30 DE NOVEMBRO DE 2018

= =Zh e
| i s

il

— ! =T M wEF § R el
ANALISE DE INSTALAGAO 100% VRF OU [l
HIBRIDO VRF + ROOFTOP 0 Cl o e —

v

Edificil Cidade
Comercial Porto Alegre

Carga Térmica Ciclo de vida Taxa de
Calculada: estimado: Atratividade:
200TR 15 anos 6.5%
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Carga Térmica Total: ~ 200TR

1.1 Sistemas VRF
 Areas administrativas + treinamentos
 Térreo + 32 Pav + 42 Pav
* 9 unidades externas (144 HP)
e 44 unidades internas(176 HP)

1.2. Sistemas Rooftop

* Auditorio + Foyer
* 4 unidades (80TR)

_2. Sistemas VRF

e 13 unidades externas (208 HP)

* 44 unidades internas (176 HP)

* 4 AHU + Control Box (64HP) = Auditério
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Table 1. Annual Costs

VRF | VRF + RODFTOP
Component i$) ($)
Air System Fans o2.052 42 230
Cooling 181.258 173.398
EEE““Q “‘1; E-“ﬁﬁ' A solucao hibrida (VRF + Rooftop),
umps‘ /7 [ ] . . .
Heat Rejection Fans 0 0 aléem do menor investimento |n|C|aI,
S ooa o . 7 .
_ HUAL Sub Tos! 2421200 240951 -7,5% | consumird menos energia anualmente
Lights 189,434 [m= = = =y
Electric Equipment 233,656 233.656 ('7, 5%) .
Misc. Electric 0 0
Misc. Fuel Use 0 0
Non-HVAC Sub-Total 423.090 423.090
Grand Total 665.211 £47.185 VRF + Rooftop

Air System Fans 6,5%

Air System Fans 7,8%

35,1% Electric Equipment 36,1% Electric Equipment

Cooling 26,8%
Cooling 27,2%

Heating 1,3% Heating 1,3%

28,5% Lights VRF 29,3% Lights
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ZONE: Auditdrio
DE SIGN MONTH: JANUARY
ZONE TERMINAL TERMINAL ZONE
OA| zoME ZOMNE SENSIBLE ZOME COOLING HEATING HEATING
TEMP| TEMP| RH AIRFLOW LOAD COND COIL COIL UNIT VRF + ROOftOp
H our [DC] [DC] [..I{I] [ BrF-A AR AR 1A AR AR
0000 772| 272| 45 ZOMNE: Auditorio = Foyer
0100 67| 272| 46 DE SIGHN MONTH: JANUARY
0200 63| 272| 46 ZONE TERMINAL TERMINAL ZONE
0300 59| 271| 48 oA| ZOME ZOMNE SEMN SIBLE ZONE COOLING HEATING HEATING
0400 56| 271| 48 TEMP| TEMP| RH AIRFLOW LOAD COND COIL COIL UNIT
0500 255 27| 46 Hour (=C) (=C1| (%) (Lis) (V) (i (/) (i) (V)
0600 27| 27 1| 45 0000 77 2 60| 42 3698 2 248409 53700 9 0.0 0.0 0.0
0700 262| 27 g ==aw | 0100 967 60| 42 3447 4 70874.0 500027 0.0 0.0 0.0
0800 570 zz.r ze[ 1] ozo0 26.3 258 42 3204 4 75121.6 464278 0,0 0,0 0,0
0800 233|230 71| 0300 259 58| 43 2982 3 707825 431669 0.0 0.0 0.0
1000 257 __22]| 66| ]| 0200 256 25.8| 43 2781.2 66549,9 40220, 1 0.0 0.0 0.0
100 313|204 6| g| 0500 255 25,8| 43 2614,4 635244 377802 0,0 0,0 0,0
1700 28| 228 &4 0600 257 25,8| 43 2860,2 66570,8 21508,7 0,0 0,0 0,0
1300 320|228 es1[_o7o0 26,2 26, gp == 3307,7 731377 47946, 1 0,0 0,0 0,0
7300 327 228 sa[ 1| 0200 27.0 244 &l 13985,9 1025643 123258,4 0,0 0,0 0,0
1500 50| 224 63| 0=00 78,3 4.4 &0|] 13985 9 107538 1 125596 3 0.0 0.0 0.0
1600 367]_23.4| 63[ y| 1000 297 235l e0[) 13985.9 1119219 125006,7 0.0 0.0 0.0
1700 321 24 62 1100 1.3 2: 8] 60y 13985,9 117072.2 1278545 0.0 0.0 0.0
1E00 230l oz 8 e[| 1200 32,8 24, 5 13985,9 124700, 1 1342047 0,0 0,0 0,0
1500 318|228 e3[1[_1=00 34,0 2ag| ss[i 13985,9 134080,0 144205,2 0,0 0,0 0,0
=000 305 27 2 eme® 1400 34,7 24, =51 13585,9 142994,2 146805,5 0,0 0,0 0,0
5100 285]  272| 45 1500 35,0 74, s3] 13985 9 149735 9 155117.0 0.0 0.0 0.0
5200 285  272] 45 1600 347 74, 52[y 13085 9 1531846 159871 4 0.0 0.0 0.0
5300 o78]  o72| 45 1700 34,1 24, 53 13985.9 1528753 155697 7 0.0 0.0 0.0
1800 33,0 7% (L 13985,9 1475248 150803,7 0,0 0,0 0,0
1900 .8 24, =) ) 13985,9 139823,3 144528,9 0,0 0,0 0,0
2000 30,5 26,0 42 4531,7 109379,8 70518,9 0,0 0,0 0,0
- . 2100 255 758 42 4610,5 102651,5 572240 0,0 0,0 0,0
Operagao: 8h00 as 19h00 200 8.5 760| 42 4283, 1 96155,5 62358 5 0.0 0.0 0.0
2300 7.8 60| 42 309815 50221.5 57808.6 0.0 0.0 0.0
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* Os dados de catalogos sao importantes para comparar equipamentos
dentro das mesmas bases comparativas;

* O conteudo das Normas/Standards devem ser utilizados com cuidado para

que ndo ocorram erros de interpretacdo ou possiveis escolhas/aplicagdes
equivocadas de produtos;

* Os equipamentos, muito provavelmente, trabalharao em condigGes
diferentes das apresentadas em catalogos, pois estarao inseridos em um
Sistema;

e E fundamental a realizacdo de simulagdes energéticas para se determinar
qual melhor produto para cada aplicacao;

* A aplicagdo (finalidade do projeto) deve ser a base para a determinagdo da
solucao a ser aplicada, nao o contrario.
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POW . 4 £ w3 | N H POW 4 5w | WH POW L 4 £ w3

Siga para a rota

@ Rotes O @ Rotas 0 destacada
VER LK VISAD DO MARA VERLISTA VESAD DO MAP - N Europeq
Eixo Norte-Sul// IP7(S) Pecas 4
J8min 1
10.8 km 13,0k
i
.;||]| ) 30min 12.2km Escola Secund
11:07 Wia: Av. Henry Fard Saa Paulo de Camara
28 min 10 km &
EMEF Senador Flaquer, 180 Heloisa Pamplona, 83a Ca - -
Via: Av. do Estade Sdo Paule 3Bmin 13.0 Kk
@ i} Wia: A 23 de Maio Sio Paulo
- - o @ &
eﬂ Adicionar parada - S——
O 6 O
Viac A, do Estade Sho Paclo
Roias Enviar
Depois : > ‘ IR
<] o O ] O
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CRISTIANO BRASIL

(11) 95478-0600
cbrasil@mideacarrier.com




