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Sistemas Dedicados de Ar Externo

. OBJETIVOS da Apresentacao:

»0O que € DOAS

» Porque utilizar DOAS

» Possiveis sistemas de climatizacédo para ventilacao

» Analise Psicrometrica

»DOAS em sistemas de Agua Gelada

»Case Exemplo — Escritorio em Fortaleza

» Fazer sistema com 27 fan coils sair mais barato do que
sistema com 25 fan coils — e com mais conforto!
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DOAS = “Dedicated Outdoor Air
System”

Uma unidade DOAS é um tipo de Sistema HVAC dedicado ao
condicionamento e insuflamento de ar externo.

Os componentes do equipamento DOAS séao parecidos a fan
colls.

DOAS (V) + Sistemas Auxiliares (HAC) = Completo Sistema de
HVAC de Ar Externa o i

Tambem conhecido como:
“OAHU” Outside Air Handling Un|t

“UTAE” Unidade de Tratamento de Ar Externa
&

“HVAC” Heating Ventilation & Air Conditioning

“FCU” Fan Coil Unit



DOAS - Definicao AHRI

* DOAS ou “Dedicated Outdoor Air System” € um produto que,
através de condensacao a Ar, condensacio a Agua ou dos
denominados “water sources”, desumidifica 100% do ar externo
para o ponto de orvalho e inclui reaguecimento que € capaz de
aumentar a temperatura de bulbo seco do ar para a condicao
projetada para o ambiente.

Este ar externo condicionado € entéo insuflado direta ou
indiretamente no espaco condicionado. Ele pode pré-condicionar o
ar externo atraves de “rodas térmicas”, trocadores de calor ou
outros aparatos de transferéncia de massa e/ou calor.



Edificacao com DOAS

» Sistema Dedicado de Ar Externo.
. . Unidade de 100% de ar externo e Sistema de Distribuicdo que.
Condiciona e Insufla o Ar

 Unidades de Resfriamento &

Aguecimento Auxiliares.

. . Somente Refriamento ou
Refriamento/Aquecimento de
zonas

. . Mantem as condicOes das zonas

. . Exemplo de Unidades:

. . VRF, RTU, Splitdao, AHU, Vigas
Frias




Ar Externa do DOAS aos FCU

FROSAAMA
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ELIMIAACAD DOS

Equipamento DOAS entrega ar externa pre-tratada via rede de
dutos dedicado para FCU‘s individuais

Os climatizadores
individuais podem
ser do tipo:

— blower-coils

— rooftop units

— air handlers

— self-
contained
units

— dual-duct
VAV boxes

— Chilled
Beams




Ar Externa do DOAS direto ao
Ambiente

dedicated
OA unit

floor-by-floor
air handlers




Importancia de Ventilacao &
Umidade




Importancia de Ventilacao &
Umidade

NORMA ABNT NBR
BRASILEIRA 16401-3

ANSI/ASHRAE Standard 62.1-2007
(Supersedes ANSI/ASHRAE Standard 62.1-2004)
Includes ANSI/ASHRAE Addenda listed in Appendix |

€Y) ASHRAE STANDARD

Ventilation
for Acceptable
Indoor Air Quality



Refrigeracao, Calor, e Umidade

Proposito de ar condicionado:
Remover calor e umidade.

Ambientes confortaveis e saudaveis:

— Umidade relativa (RH) de 30% a 60% p
— Temperatura (Tbs) entre 21° a 27°C P
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Carta Psicrometrica
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Manobras na Carta Psicrometrica
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Esfriado mas nao Desumidificado
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Manobras na Carta Psicrometrica

Esfriado e Desumidificado
example: fan-coils, VAV, WSHPs, VRF
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Manobras na Carta Psicrometrica

Esfriado e ‘super’ Desumidificado

example: chilled beams, radiant cooling
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Troca de calor
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1 kg

1 kcal
Agua

= B2
2445 kcal
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DOAS - Desacoplar Cargas @ =
Sensiveis e Latentes
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Origem de Cargas Latentes em
Edificios
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Origem de Cargas Latentes em
Edificios

/ infiltration "\

/

ventilation Carga Interna
latent loads

Carga Externa - Ventilacao

source: Humidity Control Design Guide, ASHRAE © 2001, p. 278



Origem de Cargas Latentes em

Edificios
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COOLING COIL LOAD INFORMATION

- /

Carga Interna
latent loads

Carga Externa -
Ventilacao

Load Component Sensible Latent Total Percent
kW Ew kw of Total
Solar Gain 0.00 0.00 0.0%
Glags Transmission 0.00 0.00 0.0%
Wall Transmission 0.00 0.00 0.0%
Roof Transmission 0.00 0.00 0.0%
Floor Transmission 0.00 0.00 0.0%
Adj Floor Transmission ] 0.00 0.0%
Partition Transmission 0.00 0.00 0.0%
Met Ceiling | oad 0 0a 000 0 0%
Lighting 6.48 6.48 58%
People 31 7.09 14 .40 12.8%
Misc. Equipment Loads 8.64 0.00 B.64 T.7%
Cooling Infiltration 476 11.84 16.60 14.8%
Sub-Total === 27.19 18.93 46.12 41.1%
Ventilation Load 6.82 16.95 2371 212%
Exhaust Heat T 65 R T RS = B
Supply Fan Load 0.00 0.00 0.0%
Return Fan Load 0.00 0.00 0.0%
Met Duct Heat Pickup 0.00 0.00 0.0%
Wall Load to Plenum 0.00 0.00 0.0%
Roof Load to Plenum 5.41 5.41 48%
Adj Floorto Plenum 1] ] 0.0%
Lighting Load to Plenum .48 .48 5.8%
Misc. Equip. Load to Plenum 0.00 0.00 0.00 0.0%
Glass Transmission to Plenu 0.00 0.00 0.0%
Glass Solar to Plenum 0.00 0.00 0.0%
Over/Under Sizing 31.97 3197  28.9%
Reheat at Design 0.00 0.00 0.00 0.0%
Underfloor Sup Heat Pickup 0 0 0.0%
Supply Air Leakage 0 0 0 0.0%
Total Cooling Loads 76.22 35.88 1210 100.0 %



Duvidas para o Engenheiro

Devo utilizar DOAS?

Qual Configuracao de DOAS?

— Ar Externa direto para ambiente?

— Ar Externa direto para Fan Colils?

— Outros?

Qual Temperatura de ar insuflamento deve ser utilizado:
— Nos Fan coils?

— No DOAS?

Qual Temperatura minima de agua deve ser produzido
pelos chillers?

Pode ser sistema Expanséao Direta em vez de Agua Gelada?
Qual solucéao vai apresentar custo inicial menor?

Qual solucéao vai gera menor custo operacional?

Qual solucao vai garantir o melhor nivel de conforto nos
ambientes?



what is the dehumidification duty?

Dehumidify Ventilation Air Only

e
g

dedicated
OA unit ventilation

latent load \

* Dedicated OA unit removes latent
load due to ventilation

» Space latent loads must be
removed by local units (any space
dehumidification is coincidental)

2
‘ local

mam | HVAC unit

22 I © 2011 Trane, a business of Ingersoll-Rand




Dehumidify Ventilation Air Onl

y
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dehumidify the space (f(?r comfort) _ _ _
What Leaving-Air Dew Point is Required?

Assumptions:
» 200 Btu/h/person latent load
95 .
e 75°F space temperature

LL =
on 50 ------------------- I ------ F ------------- o —
F R [ e S
S 45 -
= 0°
3 40
3
= 35
£
% 30
o

25

6 8 10 12 14 16 18

outdoor airflow, cfm/person

24 I © 2011 Trane, a business of Ingersoll-Rand



dehumidify the space (f(?r comfort) _ _ _
What Leaving-Air Dew Point is Required?

Assumptions:
» 200 Btu/h/person latent load
95 .
e 75°F space temperature

LL =
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= =
3 40
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outdoor airflow, cfm/person
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Capacidade Latente por tipode [\ "
Serpentina

A Capacidade de esfriamento Latente de
sistemas de expansao direta e menos do
que sistemas de Agua Gelada.

Temperaturas (ponto de orvalho) mais
baixas e uniformes nos evaporadores.

Serpentinas com mais area de troca




Capacidade Latente por tipo de =%
Sistema — Temperatura Minima &=

Considerando carga latente acima da media

Dew Point of Conditioned Outdoor Air (CA)
2°C 5°C 7,5°C 10°C 13°C 16°C

Dew point required
60% space RH

50% space RH

Dew point capability

packaged DX (rooftop)
split DX - VRF, Splitdo

chiller + AHU

specialty dehumidifier

eeece oo ®@0ceccccccccccccccccccccee eececccccee
ceece o e0cececcccccccccccccccccce cee eee
escece oo o o oo 0 0000000000000 eoe
ecece oo o of o oo eececcccccccccccccccce
cseece oo oo oo 0e0cecccccccccccccccccee



Calculo Exemplo - Premissas

Criteria do Projeto:

>

>

>

Tipo Escritorio — Media
Densidade

Manter temperatura (Tbs) nos
ambientes em 24°C +/-2°C
Manter umidade relativa
(RH%) em 50% +/- 15%
Desconsiderar aquecimento

Controle por Termostato Qe}(b A b

somente (sem controle N S | 0’\0‘2‘ EaREE
especifico de Umidade) \Q\§Q AT :’ S ]

direto aos ambientes” ] —— L. f,bgé\e?‘;--- =

1| comfort zone -,

BN SR SR
TpeCt [ [ T ip6ToC]

dry-bt]JIb temderature

6!191 Al!'p!u'inu'
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Calculo Exemplo - Premissas

A\

Materiais de construcédo conforme — |
ASHRAE 90.1-2010 — Zona Climatica 2 — |

» 1800 m2 / andar (60 x 30m) | ;
» 5 Andares s oW s 2
» 5 Ambientes x 5 Andares = 25 Ambientes 3
» 1 Fan coil / Ambiente x 25 Ambientes = 25
Fan coils o
> 25% area envidracada todas as faces ~
» FOCO - ambiente interna 864 m2, 32% Ar e P 3|
externa 3
Room description [ LI
Escrito - Norte
Templates... Escﬁto -Leste
Room |@ Escrit Eii::l;:g:lste K L ZEE
Escrita - Interior = Length 30 m Percent Glass:
Internal |@ES’3” ' Viidth o o FE—
Aiflow @ Escri Eig:'tg-silsf Firodfirheight [4  m East 5 =%
Tstat |@ Defay Egg:;g:lgt:;:g‘s Flenum height [UE— m South [25— o
Caneks |72\ Enmvitaric Drasil =1 LA MNo. offlaors b West 25 %
Perimeter depth F m Slydight ES
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Calculo Exemplo - Premissas

Tabela 1 — Vazdo eficaz minima de ar exterior para ventilagido

Nivel 1 Nivel 2 Nivel 3
D Exaustao
Local pessoag.! Fp Fa Fp Fa Fp F, mecanica
100 m L/s*pess. L)':;"m’ll"“""“'_:’ess L/s*m? L/s*pess L/s*'m? Ls* m**®
Edificios de escritérios ‘
Hall do edificio, recepgéo 10 25 0,3 31 0.4 3,8 0,5 -
Escritérios de diretoria 6 25 0.3 3.1 0.4 3,8 0,5 -
Escritorio com baixa densidade . = 25 03 4 3,8 0.5 -
| Escritério com média densidad 14 2,5 31 b 3.8 0,5 -
Escritério com alta densidade - 2,5 03 =1 U4 3,8 0,5 o
Sala de reunido 50 2,5 03 3.1 0.4 3,8 0,5 -
CPD (exceto impressoras) 4 25 0.3 3.1 0,4 3,8 0,5 -
Sala impressoras, copiadoras - - - - -- - - 25
Sala digitagao 60 25 0,3 3.1 04 3.8 0,5 -
“Call center” 60 3.8 06 4.8 0.8 b.7 0.9 -
NORMA ABNT NBR

BRASILEIRA 16401-3
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Calculo Exemplo - Premissas

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

ASHRAE STANDARD

TABLE 5.5-2 Building Envelope Requirements for Climate Zone 2 (A, B)*

Nonresidential Residential Sen
Assembly Insulation Assembly Insulation Assembly
Opaque Elements Maximum  Min. R-Value  Maximum  Min. R-Value Maximum
Roofs
Insulation Entirely above Deck  U-0.273 R-3.5ci. U-0.273 R-3.5c.L U-1.240
Metal Building® U-0.312 R-2.3+R-2.3 U-0.312 R-2.3+R-2.3 1J-0.551
Attic and Other U-0.153 R-6.7 U-0.153 R-6.7 U-0.459
Walls, Above-Grade
Mass U-0.857° R-1.0ciP U-0.701° R-13 il U-3.293
Metal Building U-0.528 R-2.8 1J-0.528 R-2.8 U-1.045
Steel-Framed U-0.705 R-2.3 U-0.365 R-23+R-13ci. U-0.705
Wood-Framed and Other U-0.504 R-2.3 U-0.504 R-23 U-0.504
Walls, Below-Grade
Below-Grade Wall C-6.473 NR C-6.473 NR C-6.473
Floors
Mass U-0.606 R-1.1 c.i. U-0.496 R-1.5 c.1. U-1.825
Steel-Joist 1J-0.296 R-3.3 U-0.296 R-3.3 U-0.390

Wood-Framed and Other U-0.288 R-3.3 U-0.188 R-5.3 U-0.376



Resultados do Calculo - Zona [\
Interna 1 — sem DOAS N HLECS

COOLING COIL PEAK
Peaked at Time: MoiHr: 3113 '
Qutside Air: OADB/WEBMR: 317257118 !
Space Plenum Met Percent
S5ems. + Lat.  Sens. + Lat Total ©OF Total E
A AL kW (%),
Envelope Loads i
Shylite Solar 0.00 0.00 0.00 0.00,
Skylite Cond 0.00 0.00 0.00 0.00:
Roof Cond 0.00 5.3 5.H 7.03 E
Glass Solar 0.00 0.00 0.00 0.00!
Glass/Door Cond 0.00 0.00 0.00 0.00!
Wall Cond 0.00 0.00 0.00 0.00,
Partition/Door 0.00 0.00 0.00,
Floor 0.00 0.00 0.00:
Adjacent Floor i i i 0
Infiltration 15.10 15.10 19.88
Sub Total === 15.10 534 2044 2692, COOLING COIL SELEC
h Total Capacity Sens Cap. Coil Airflow Leave DBWE/HR
Internal Loads : KW kW Li= "C °"C okg
Light= ﬁﬁ g-gg Eﬁ 1;2; 5 Main Clg 75.94 4373 2206 128 18 82
Misci E:Ell ﬂhﬂ E..ﬁll 1 38 ! Aux Clg 0.00 0.00 0 00 00 0.0
Sub Total ==> 2952 6.48 3600 4741 Skl g 1m 0 00 00 0O
Cetling L 214 214 000 000! i Fam
Ventilation Load 0.00 0.00 2161 2846 ﬂ
Adj Air Trans Heat o i) 0.
Dehumid. Ov Sizing o o
Owilndr Sizing 0.00 0.00 0.00!
Exhaust Heat 2.1 -2 11 -2.78!
Sup. Fan Heat 0.00 0.00
Ret. Fan Heat 0.00 0.00 0.00.
Duct Heat Pkup 0.00 0.00 0.00 E
Underflr Sup Ht Pkup 1] 0 !
Supply Air Leakage 1] 0 a:
Grand Total ==> 4676 T57T 7504 1U|:|UU'I




Resultados do Calculo - Zona @ i
Interna 1 — com DOAS - HLECS

Escrito - Interior 1

COOLING COIL PEAK
Peaked at Time: Mo/Hr, 2/15 '
Outside Air- OADBMWBIHR: 32/25/18 E COOLING COIL SELEC
s Total Capacity Sens Cap. Coil Airflow Leave DEBEWEB/HR
Space FPlenum Met Percent E LA KW Lis c g e g'kg
i R Total Grvolal | e 37 28 2717 1436 128 1.9 84
2 KW KW KW Rk | Clg 0.00 0.00 i 00 00 0.0
nvelope Loads 1
Skylite Solar 0.00 0.00 0.00 0.00, Opt Vent 38.59 1771 721 120 120 8.7
Skylite Cond 0.00 0.00 0.00 0.00:
Roof Cond 0.00 5.49 549 1473 | Total 75.87
Glass Solar 0.00 0.00 0.00 0.00:
Glass/Door Cond 0.00 0.00 0.00 0.00!
Wiall Cond 0.00 0.00 0.00 0.00;
Partition/Door 0.00 0.00 0.00:
Floor 0.00 0.00 0.00.
Adjacent Floor 0 i ] 0
Infiltration 14.51 14 51 35893
Sub Total === 1451 £49 20.00 53.66 E
Internal Loads :
Lights 6.48 .48 12.96 MTT
People 14.40 0.00 14.40 3864 E
Misc Be4 0.00 864 2318
Sub Tofal ==> 2952 648 36.00 96.59 i =
! Building Load
il 1 Easrgy. Armalyni
Ceiling Load 2.16 -2.16 0.00 000!
Ventilation Load -17.03 0.00 1703 4569
Adj Air Trans Heat 0 0 o
Dehumid. Ov Sizing 0 o
Owilndr Sizing 0.00 0.00 0.00;
Exhaust Heat -2.12 -2.12 -5.69
Sup. Fan Heat 042 113,
Ret. Fan Heat 0.00 0.00 0.00,
Duct Heat Pkup 0.00 0.00 0.00 E
Underflr Sup Ht Pkup 0 EI:
Supply Air Leakage L1] 0 a:

rand Total === 29.16 769 37T 100.00'



Zona Interna 1 — Sem x Com
DOAS e

il Airflowr Leave DEWEB/HR
Lis g, S = g'kg

Total Capacity
kW kW

Main Clg 3728 1.436 128 119 8.4
Bux Clg 0 0.0 040 0.0
Opt Vent 21 120 120 B.7
Total To87

G COIL SELEC

Total Capacity Sens Cap.\, Coil Airflow Leave DBEWE/HR
KW KW Lis *C °C ghkg

75.94 43.7 2208 128 118 8.2

0.00 0 00 00 0.0

Ao Clg =
0.00 0 00 00 0.0

Opt Vent

Tafal 75.04




FROSAAMA
ERASILEIRO DE
ELIMIAACAD DOS

Selecao de Serpentina - Zona
Interna 1 — sem DOAS

Coil Location Cooling Coil Selection
Time Sensible Airflow At
Of Peak Total Capacity Capacity Coil Peak Enter DB/ WB/ HR Leave DB/ WB/ HR
Room Component Mo/Hr kW kW kW Lis °C *C alkg °C °C alkg
1 L ¥ '“'.aln-Glg Coul a/1E EQ? g 2
| Escrito - Interior 1 Main Clg Coil 315 759 759 ;
Scrio - Leste Main Clg Coll 2T 643 1643 TI95 7.255 258 184 102 TZ& 117 83
Escrito - Leste 1 Main Clg Coil 2111 422 422 31.0 1,814 258 184 102 124 115 8.1
Escrito - Norte Main Cla Coil 515 75.3 75.3 50.0 2931 263 189 107 120 113 8.1
E: 111 78
- Intl1Ftlzal -
=1=General 113 80
E: Unit: Wave Doble Std (Forward-curved Mixing Box Air Pressure Drop: 3.90 mm H20 H g gg
e o Air Filter Coil Module: Throwaway 1" G4 (Std)
Mmd IIZE" Filter Air Pressure Drop: 4.99 mm H20
Ol _ _ Air Filter - Final Filter Module: w/o Filter / Not Applicable
Cabinet Configuration / Air e
Discharge: Elevation: 800.0 m
Cabinet Effect Loss: 12.90 mm H20

Row Options: ! 6 rows g

Tube Diameter:

Material Type:

Fin Options:

Circuit:

Cooling Airflow:

Cooling Capacity:
Sensible Capacity:
Cooling Entering Dry Bulb:
Cooling Entering Wet Bulb:
Coaoling Leaving Dry Bulb:
Coaling Leaving Wet Bulb:

1/2"

Standard

120 FPF
P1/2

2208.0L/s
51.68 kw
32.40 kw

25.5C
19.4C
136C
12.6C
7.0C

Cooling Leaving Water
Temperature:

Cooling Water Flow Rate:
Cooling Water Volume:
Cooling Water Velocity:
Cooling Water Pressure Drop:
Cooling Air Pressure Drop:
Cooling Coil Wet Weight:
Actual Cooling Face Velocity:
Fluid Type:

Water Connection:

Water Connection Side:
Heat Options:

120C

9.38 m3/hr

21.23 L

2.2m/s

10009.08 mm H20
21.47 mm H20
221 kag

3.0m/s
Water

BSP
Right Side
w/o Heat / Not Applicable




Selecao de Serpentina - Zona
Interna 1 — com DOAS
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Coil Location Cooling Coil Selection
Time Sensible Airflow At
Of Peak Total Capacity Capacity Coil Peak Enter DB/ WB/ HR Leave DB/ WB/ HR
Room Component Mo/Hr kW kW kw Lis " °C g/kg *C e g/kg
ZX de Mistura 3/15 4019 4019 1845 7,513 317 254 180 120 120 8.7

ey o
scrito - Interior 1

Main Clg Coll

Optional Vent Clg Coil

373 373 272

143 255 194 116

128

1.9

2/15
Escrito - Leste Main Clg Coil 2Mm 1204 1204 976 6,296 254 175 93 127 17 82
Escrito - Leste 1 Main Clg Coil 2Mm 31.2 3.2 255 1,574 254 175 93 127 115 8.0
Escrito - Norte Main Cla Caoil KI& K15 5158 391 2475 IR 17hR 93 121 112 79
Escrito - | Int 1 Ftiza 2 = e
Escrito - ( = 11.6 82
e y-General N3 79
Escrito - ¢ Unit: Wa\:e Doble Std (Forward-curved Mixing Box Air Pressure Drop: 0.00 mm H20 112 8.0
Escrito - ¢ e . n 09 i 7 §
3000 to 6000 Air Filter Coil Module: Throwaway 1" G4 (Std)
e i il Filter Air Pressure Drop: 3.78 mm H20
Modules: P) Coil & Fan : .
: ) ) () Air Filter - Final Filter Module: w/ o Filter / Not Applicable

Cabinet Configuration / Air o

Discharge: Elevation: S00.0 m

Cabinet Effect Loss: 8.69 mm H20

Row Options: ! 8 rows g

Temperature:

Cooling Leaving Water

Tube Diameter: 1/2" Temperature:

Material Type: Standard Cooling Water Flow Rate:
Fin Options: 120 FPF Cooling Water Volume:
Circuit: w Cooling Water Velocity:
Cooling Airflow: 1436.0L/s Cooling Water Pressure Drop:
Cooling Capacity: 36.77 kW Coaling Air Pressure Drop:
Sensible Capacity: 23.01 kW Cooling Coil Wet Weight:
Cooling Entering Dry Bulb: 255C Actual Cooling Face Velocity:
Cooling Entering Wet Bulb: 19.4C Fluid Type:

Cooling Leaving Dry Bulb: 125C Water Connection:

Cooling Leaving Wet Bulb: 11.9C Water Connection Side:
Cooling Entering Water 7.0C Heat Options:

12.0C

6.57 m3/hr
2198 L

0.8m/s

1045.45 mm H20
22.31 mm H20
272 ka

2.5m/s
Water

BSP
Right Side
w/ o Heat [/ Not Applicable




Caracteristicas dos Fan Colls

 Referencia: Trane WAVE Double

« Serpentinas - 120 FPF

e Atender carga sensivel e latente conforme calcula de carga
utilizando o minimo de rows (filas) possivel

 Minimizar queda de pressao de agua e ar nas serpentinas

e Horizontal

« 20 mmHG pressao externa rede de dutos

 Aproximacao (approach) entre temperatura de agua gelada e
saida de ar =5°C

 Ventilador volume constante

* Filas (rows) adicionais aumenta custo inicial do
produto de 6% a 10% por cada 2 rows (geralmente 4, 6
Ou 8 rows)

 Adicao de Caixa de Mistura em Fan coils aumenta
custo inicial +/-20%



QAIl — controle de Umidade _

FROSAAMA
ERASILEIRO DE
ELIMIAACAD DOS

HCECS

Occupied hours only - Alternative 1

—- Maximum-—- -t Numbsr of Hours af each Percenfage Range
System/Room Description “%Rh Mo Hr Day »T0% 7066 EB6-62 |62-58 58-54  54-50 5046 | 4642 4238
Fan Colis - O4& na CX de Mistura
Escrito - Interior 66 2 12 Sat 0 3 171 | 1840 1,608 103 0 0 a
Eserito - Interior 1 66 4 12 Sat 0 X 170 | 1348 2,080 148 0 0 a
Escrito - Leste 6 ed 5 21 Whdy (1] 573 ge5 | 1.170 738 237 7d 0 1]
Escnto - Lests 1 o?’ ag 5 21 Whdy (1] 501 1018 |1,134 743 244 110 0 a
Escrito - Norte o 8o 3 12 Sat 1] 22 1325 |13285 476 203 108 0 a
Escrito - Norte 1 (Q 70 3 12 sa 4 235 1248 |1451 425 28 113 0 0
Esarito - Oeste < 71 5 12 Sat 26 526 1641 |12 74 161 0 0 1]
Escrito - Ceste 1 72 5 12 Sat 26 505 1615 |1.165 270 168 0 0 0
Escrito - Sul 70 5 12 Sat 2 287 1,488 | 1085 T2 104 116 0 a
Escrito - Sul 1 70 5 12 Sat 13 318 1408 |1.0% 7458 108 128 0 0
Occupied hours only - Altemnative 2
- Maximum-—- —-———t—- Numbser of Hours af each Percentage Range
SystemiRoom Description %Rh Mo Hr Day *T0% 7068 66-62 |E2-58 58-54 54-50 5046 4642 42-38 3E
Fan Colis - OA na CX de Mistura
Escrito - interior 64 1 B Mon 1] 1] 17 268 2B48 618 0 0 0
Escrito - Inberior 1 6 a2 12 B Mon a 0 7 141 2821 T81 ] o 0
Esaonto - Leste ?b 55 5 18 Dsgn 1] 0 a 0 180 3352 208 0 0
Escrito - Leste 1 00 55 5 18 Dsgn a 0 1] 0 1890 3215 246 0 0
Escnito - Morte 56 1 B Mon Q 0 0 0 412 2445 243 0 0
Eserito - Morte 1 o(o 56 1 g Mon a o ] 0 3o 27 Q983 0 0
Escrito - Oeste 0 55 3 1 Dsgn 1] 1] 0 0 288 2804 548 0 0
Escaito - Oeste 1 55 3 1N Dsgn 1] 0 1] 0 275 2801 574 0 0
Escrito - Sul 56 g B Mo a 1] 0 0 257 3082 431 0 0
Escrito - Sul 1 55 8 B Mon 0 a 0 22 2802 536 0 0




Beneficios de DOAS

e Custo inicial (impacto no TR total instalado)

 Desacoplamento da carga Latente e carga sensivel

e Custo operacional

* Ciclo economizador, recuperacao de energia
(requisitos da ASHRAE 90.1 quanto uso dos mesmos
no Brasil)

 Qualidade de ar interna

 Aquecimento suplementar para pequenas demandas

 Controle de ventilacao por demanda

 Pressurizacao do predio

« Diluir ou elimina contaminantes

* Filtragem

 Uso de dessicantes



Conclusao

« Em aplicacdes com cargas latentes mais elevadas, é
possivel aplicar DOAS para o mesmo custo, OU menor
de um sistema sem DOAS

e ...e conseguir um Qualidade da Ar Interna superior

e 25 FCUs convencionais com caixas de misturas e mais rows
e 25 FCUs convencionais sem caixas de misturas e menos rows + 3
FCUs tipo DOAS.



Want to Learn More?

www.trane.com/bookstore
— Systems Manual, Air Conditioning Clinic series, Engineers
Newsletter
— New application manual available 1Q 2002

Designing Dedicated Outdoor-Air Ventilation Systems

(Trane engineering bulletin SYS-EB-3)

Murphy, J. 2006. “Smart Dedicated Outdoor Air Systems.”
ASHRAE Journal (July)

“Dedicated Outdoor-Air Ventilation Systems” Engineers
Newsletter Live broadcast, APP-CMCO008-EN (2001)
"Designing Dedicated Outdoor-Air Systems," Trane application
guide

SYS-APGO001-EN (2003)

"Dedicated Ventilation Systems," Engineers Newsletter 30-3
(2001)

Morris, W. 2003. “The ABCs of DOAS: Dedicated Outdoor Air
Systems.” ASHRAE Journal (May)
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Cooling-Coil Dehumidification
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DX air conditioner:
One compressor, cycling;
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Slide 46

16 Should there be a title in orange on all the graph slides?
lyang, 04/09/2007



FROSAAMA
ERASILEIRO DE
ELIMIAACAD DOS

Coil Location

Cooling Coil Selection

Time Sensible Airflow At
Of Peak Total Capacity Capacity Coil Peak Enter DB/ WB/ HR Leave DB/ WB/ HR
Room Component Ma/Hr kW kW kW Lis °C i g'kg °C C g/kg
SX de Mistura Optional Vent Clg Coil 315 401.9 401.9 1845 7.513 37 254 180 120 120 87
Escrito - Interior Main Clg Coil M5 133.0 1330 906 5,743 255 194 116 128 128 92
Escrito - Interior 1 Main Clg Coil 215 373 373 272 1,436 255 194 116 128 119 84
Escrito - Leste Main Clg Coil 211 1204 1204 976 6,296 254 475 93 1227 N1nJ 8.2
Escrito - Leste 1 Main Clg Coil 2111 312 312 255 1.574 254 175 83 127 15 8.0
Escrito - Norte Main Clg Coil 5M15 5156 515 391 2475 255 175 93 121 12 79
Escrito - Norte 1 Main Clg Coil 515 1356 135 104 619 255 175 893 121 109 76
Escrito - Oeste Main Clg Coil 217 1344 1343 1076 6,837 255 175 93 124 116 82
Escrito - Oeste 1 Main Clg Coil 217 3438 348 281 1.709 255 k5 O3 124 13 7.9
Escrito - Sul Main Clg Coil 12115 505 505 39.0 2,363 255 A 0L 120 12 8.0
Escrito - Sul 1 Main Clg Coil 1215 13.2 132 10.3 591 %5 1717 45 120 109 7T




FROSAAMA
ERASILEIRO DE
ELIMINACAD DOS

HCECS

DOAS Ftlz 1d3

"General .
Unit: 'F-\I’ave Doble Std (Forward-curved Mixing Box Air Pressure Drop: 2.34 mm H20
Mt ;’;’:] to 12000 m3/h Air Filter Coil Module: Throwaway 1" G4 (Std)
nit Size:
3 5 Filter Air Pressure Drop: 2.69 mm H20
Modules: (T) Std. Mixing Box, Coil & Fan P

Cabinet Configuration / Air

Air Filter - Final Filter Module:

Heorizontal / Horizontal

w/ o Filter / Not Applicable

Discharge: Elevation: 0.0 m
Cabinet Effect Loss: 6.85 mm H20
Coll
Row Options: 8 rows Cooling Leaving Water 120C
Tube Diameter: 1/2" Temperature:
Material Type: Standard Cooling Water Flow Rate: 23.18 m2/hr
Fin Options: 120 FPF Cooling Water Volume: 41.73 L
Circiit: w Cooling Water Velocity: 1.9mfs
Cooling Airflow: 2500.0L/s Cooling Water Pressure Drop: 6867.67 mm H20
Cooling Capacity: 132.11 kW Cooling Air Pressure Drop: 19.96 mm H20
Sensible Capacity: 60.01 kw Cooling Coil Wet Weight: 411 ka
Cooling Entering Dry Bulb: 31.7C Actual Cooling Face Velocity: 2.3 m/s
Cooling Entering Wet Bulb: 25.4C Fluid Type: Water
Cooling Leaving Dry Bulb: 12.5C Water Connection: BSP
Cooling Leaving Wet Bulb: 11.8C Water Connection Side: Right Side
Cooling Entering Water 7.0C Heat Options: w/o Heat / Not Applicable
Temperature:




