XVIII ENCONTRO NACIONAL A EXCELENCIA DO PROJETO
DE EMPRESAS PROJETISTAS DE CLIMATIZACAO E SEU
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Desafios do projeto.
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Desafios do projeto.

Equipamentos fora do
ponto de operacao.

Consumo excessivo
de energia.

Desgaste prematuro
do sistema.

Sem retorno sobre
Investimento.
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== olstema de agua gelada

Projeto Instalacao Produto Final
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90% dos problemas na operacao
estao ligados ao desequilibrio do sistema.
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C =ik Ferramentas de Controle e Dimensionamento

1 Energy.Insight

Calculator
Hy Tools HySelect

Ferramenta rapida -erramenta de calculos
para consulta em campo para

M- Edificacoes Antigas.

Ferramenta de calculos
para
Sistemas Hidronicos
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Int0o Projeto Ferramentas Comunicacao Estilo ~
Vazao m3i/h = Serie de tubo padrao Dimensac do Dispositivo Perda de carga no tubo Velocidade da agua no tubo [dioma Portugues, Braxl . (e I I ‘2 Comentanos
Pressao Diferenciat m H20 « Aco US Schedule 40 v ,,g Dimensoes acima: 1 . @'T*'Dc',mda. 60 mm H20/m v'_"fOesejada' T m/s U Documentacao do produto - . Dwa do gia

: & : -z z : _ Referencia User
femperatura . oo Dimensoes abamo: 2 © | goMan 100 mm H20/m - Max 25m/s v Recuperar arquivo de autogravacdo do Usuario  Manual 4% Sobre HySelect |
Unidades Padroes - Tipo do tubo . Parametros Tecnico . Opcoes Informacac
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Vazdo: m3/h v | Série de tubo padrdo Dimensdo do Dispositivo Perda de carga no tubo Velocidade da agua no tubo  Idioma: Portugués, Brazil - F'_"i u-l % Co
Pressdo Diferencial: m H2O * || |Ago U5 Schedule 40 T ,;ﬁ'q[limensﬁes acima: 1 - ﬁﬁDesejada: 40 mm H2O/m @%Desmda 1 mys @ Documentacdo do produto &—-l , Di
Temperatura: o - ,;Equmensﬁes abaixo: 2 3 gﬁmax.: 100 mm H20/m ﬁl"ﬂa:{. 2.5 m/s ¥ Recuperar arquivo de autogravacdo E;fa;ir;ilii Mlglfﬂm .@y 50
Unidades Padrdes I Tipo do tubo I Parametros Técnicos F Cpcoes Informa
Painel de controle o
Elﬁ Rede Hidrdulica s

1490 PAV

=gk CAG
" 150 PAV
EHE 147 PAV Descrigao do modulo: -
Ll FC-14p-01 Notas: ]
-~ 2all] FCT-14P-06 Vazio total: 16,6 m3th
gl *14°PAV.4 Hmin: 16 m H20
-oall] FCT-14P-05 Hdisponivel: 29,8 mH20
g 140 PAV.6 -
ol FCT-14P-04 ! !
p LM FCT-14P-03 Circuito Acesodrios
1
Os calculos S - - o
- 120 PAY Nome Descricio | VP°% | wvaria| W Dimenzio| “O™™C | oy | vazio |Pd Linear|'C Descricio Pd
mﬁ 110 PAY circuito disponivel nto e
% 10%PAY m3h | mH20 m mH20  m3¥h  mmH2Om | mis m H20
m - 9o pay
e S u aS [-]-ﬁ E'ﬂ F|'|5|I|I|I !!Ill!:? !!Ih!:fI :E !!Ill!::fI
- 70 pAY 2 1#pay Distribuicic 16,6 298 10" 88 0,112 357 12,1 1,95 2Te 0,319
- GO PAY
~ - sepAv 1 FC-14P-01  CIRCULACAO Distribuicio 0,81 136 o o 72 0,748 18,6 99 212 4 singularities 0,432
I | aOS ""ﬁ 4o PAY W’ﬁ 2 *4°pPAV.2 Reto 444 12,1 o 2 12 1,13 15,7 80 202 4 singularities 0 545
' (- 30 PAV 3 FCT-14P-06 APARTAMEN.. Distribuicio 1,15 15 8 " 32 0163 113 484 1,45 4 singularities 0,228
- 20 PAV "B 4 *40pav4 Reto 218 10,8 8 " 158 0,658 10,2 19 6 13 2Te 0,097
"'”ﬁ 12 PAY 6 FCT-14P05 POSTODEE.. Distribuigio 1,15 10,2 o 112" 6 0,553 7,98 a7.7 1,69 2Te 0,063
"-”ﬁ TERREQ "B 6 *14°PAVE Reto 453 5 49 o 112" g 0,62 5,83 65 6 1,44 2Te 0,125
E 1755 . 7 FCT-14P-04 APARTAMEN.. Distribuicio 1,15 8 41 : 1 124 0956 23 73.5 115 2Te 0,087
'" 8 FCT-14P-03  APARTAMEN.. Distrbuicde 1,15 8,32 : 3/4" 0 1,15 58 0,929 -
nic Engineer R— —
Hydronic Engnecring < € > ¥ Digtibuigdo  Circuitos

"1 Projeto Q‘Iﬁelecinnar ;IResuItadns @Infn

Hydronic calculation output
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Hydronic Engineering

Vazdo total: 327 m3/h

Amin: 52,4 mH20
Hidisponivel: 52,4 mH20
VSP Dp sensor (Position/Min. Dp setting): GERAL /10,2 mH20 ( FC-TE-03 )

Bomba

Vazao| Pd Descrigao Pd
m3h | mH20 m H20
“K,
1 GERAL . 327 524 |
“E 1 MEZANINO 163 393 -
"B 2 1oPAV 107 38 -

"k 3 20PAV 573 368 i
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Dimensdo do Dispositivo

Dimensdo do Dispositivo

.;,'f'.'EDimensﬁes acima: |1 % @%Desﬂada 1 m/s .;,?Eli}imensﬁes acima: 1 3 gﬁ[}esejad 1 m/s
mof Dimensdes abaixo: 2 @fﬁ 10" 88 0,155 423 16,8 ﬁma:{.: 25 m/s
Pardmetros Técnicos Dimensao do tubo (Pd Linear [(Velocidade Pardmetros Técnicos F
mm H20/m |(mfs
Vazao total: 428 m/h 426 m3/h
Hmin: 27 mH20 1{1- 16,8 2,31 33,7 mH20
Hdisponivel: 2TmH20| 8 52,7 3,64 33.7 mH20
B" 213 6,31
- g" Rdh 911
Lista de tubos - ta de tubos
4" 1747 14 3
W
Série de tubos Dimensao do tubo Comprimento total (m)  Volume (1) Série de tubos Dimensao do tubo Comprimento total (m) Volume (1)
Aco US Schedule 40 34" c T : T : e - B - T 615
2o US Schedae 40 - STAF-5G 3 ~| 666 0306 0,194 STAP 80 [4,08-16,3] 59 14,2 con
Aco US Schedule 40 1 174" Nome Dimensao |Conexao Versao Prée-Ajuste |Pd Pd 100% |PN 638
Aco US Schedule 40 11/2" Voltas m H20 |m H2O0 389
20 US Schedue 40 = STAF-SG 2"  |50(27 Flange ANSI Padrio 4,00* 2567  |257 20 210
fon 115 Schekie 40 210 |STAF-SGB5-2 [85(21/2") |Flange Padrio 8,00" 0,387 |0,387 25 e
20 US Schedue 40 p- STAF-SGT 65-2 |65(21/2) |Flange Ata Temp.  |8,00° 0,387 |0,387 25 e
20 US Schedue 40 e STAF-SG 2 1/2° [B5(21/2") |Flange ANSI Padrio 8,00* 0,387 |0,387 20 s
20 US Schedue 40 = STAF-SG 80 803" Flange Padrio 6,66 0,306 |0,194 25 -
20 US Schedue 40 - STAF-SGT 80 |80 (3") Flange Mta Temp.  |6,66 0,306 (0,194 B P
Aco US Schedule 40 8" 88 2840 Aco US Schedule 40 ' g 79,2 2656
Aco US Schedule 40 10" 42 8 2177 Aco LS Schedule 40 107 24 1730
12058 | 10904 1
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Com ou sem variagao de pressao (DP)

As condicoes do sistema requerem um controle de DP? —‘

Sim, nos ramais Sim, nas valvulas de controle

-STAD -STAD -Modulator
-Valvula de Controle -Valvula de Controle -Compact
-PILOT
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vazio Pd Nome cv | Pd M:':r Nome F:j"
m3h m H20 Violtas
y 4 “":{.:? |
Valvula de 14° PAV STAF_SG 4~
Bal anceamento FC_14P-01 CV 216 RGA 2" TASlider 750 STAF-SG 2 1/2"
FC_14P07 CV 216 RGA 1 1/4" TA-Slider 750 STAD® 40
M dlnu al FC-14P_20 CV 216 RGA 1 1/4" TA-Slider 750 STAD* 50

FC-14P-15 CV 216 RGA 314" TA-Slider 750 STAD" 25
FC-14P-06 CV 216 RGA 1 1/2° . TA-Slider 750 STAD" B0
FC-14P-05 CV 216 RGA 1 1/4° TA-Slider 750 STAD™ 40

14* Hamal 1

FC-14P-04 CV 216 RGA 1 1/2° TA-Shder 750 STAF-5G 2 1/2°
FC-14P-03 CV 216 RGA 1 1/2° TA-Shder 750 STAF-5G 2 1/2°

Vazao total:
Hmin:
 Hdisponivel:
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Vazao Pd
m¥h m H20
Valvula de 7
142 PAY STAF-5G 4"
Balanceamento
M an u al FC-14P-01 CV 216 RGA 2° 46 2 TA-Shder 750 (24V) STAF-5G 2 1/2°
FC-14P-07 CV216 RGA 1 1/4 145 TA-Slider 750 (24V) STAD*® 50

FC-14P-20
FC-14P-15
FC-14P-06
FC-14P-05
14° Ramal 1
FC-14P-04
FC-14P-03

CV 216 RGA 1 114" 145 ' TA-Slider 750 (24V) STAD* 50

CV 216 RGA 314" 573 TA-Slider 750 (24V) STAD* 25
CV 216 RGA 1 172" 231 | TA-Slider 750 (24V) STAD* 50
CV 216 RGA 1 114" 145 TA-Slider 750 (24V) STAD* 50

B T - T R - R R

£

CvV 216 RGA 1 172" 231 TA-Slider 750 (24V) STAF-5G 2 1/2°
CV 216 RGA 1 172" 231 TA-Slider 750 (24V) STAF-5G 2 1/2°

E R <

Vazao total:
Hmin:
Hdisponivel:
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Valvulas de
Balanceamento
e Controle
Independente
de Pressao

MNome

MNome

Pre-aju
ste.

Violtas

Valvula de Controle
4

Min Pd

m H20

llll:ﬂ:F

14° PAV

FC-14P-01
FC-14P-07
FC-14P-20
FC-14P-19
FC-14P-06
FC-14P-05
14° Ramal 1
FC-14P-04
FC-14P-03

TA-Modulator 3

TA-Modulator 27

TA-Modulator 27
TA-Modulator 1 1/4"
TA-Modulator 2 1/2"
TA-Modulator 2 1/2"°

TA-Modulator 2 1/2"
TA-Modulator 2 1/2"

TA-Slider 750 (24V)
TA-Slider 750 (24V)
TA-Slider 750 (24V)
TA-Slider 160 {1m)
TA-Slider 750 (24V)
TA-Slider 750 (24V)

TA-Slider 750 (24V)
TA-Slider 750 (24V)

Vazao total:
Hmin:
Hdisponvel:

102 m3/h
1% m HZ0
19,2 m HZ20
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Selecionamento
de atuadores
das valvulas.

X

gj NEH&E- )+

Inicio Projeto Ferramentas Comunicacdo Product Tech. parameters Estilo -
Série de tubos: ** Tubos de aco genérico ** ~ | Dimensdo do Dispositivo Perda de carga no tubo Velocidade da agua no tubo
Dimensdo do tubo [** Todos as Dimensdes ** - c,?qumens-:u"es acima: |3 = EﬁDesejada: 30 mm H20/m ﬁDesejada: 1 mys
wmp Dimensdes abaixo: |4 3 gﬁmax.: 200 mm H20/m ﬁMax.: 3myfs
Tubos Pardmetros Técnicos F

— | Thermal insulation DN25
% Thermal insulation (EPP for heating/comfort cooling) for TA-Modulator
g. - Atuador
E Mome Fd de fechamento  "empo de atuacd P auto(man.) Aimentacdo Elétrica Sinal de Entrada Sinal de saida
=
E- m H20 5
3 |:| TA-Shder 160 (1m) 40,8 65 B4 24aC, 24 DO M2)-10W -
= ] TA-Sider 160 (2m) 408 &5 54 24 VAC; 24 VDC 0{2)-10 ¥ -
%- ] TA-Sider 160 (5m) 40,8 &5 54 24 VAC; 24 VDC 0(2)-10 V -
5 ] TA-Shider 160 (1m HF) 40,8 &5 54 24 VAC; 24 VDC 0(2)-10 V -
= |:| TA-Shider 160 (2m HF) 40,8 65 b4 24 WAL, 24 DT 210w -
E ] TA-Shider 160 (5m HF) 40,8 65 B4 24 WAL, 24°5DC 210w -
g |:| TA-Skder 160 110 (1m) 40,8 65 B4 24aC, 24 DO 210w M2)-10W
= ] TA-Shider 160 1/0 (2m) 408 &5 54 24 VAC; 24 VDC 0(2)-10 V 0{2)-10V
= ] TA-Shider 160 1/0 (5m) 408 &5 54 24 VAC; 24 VDC D(2)-10 V 0{2)-10V
|:| TA-Skder 160 11O (1m HF) 40,8 65 54 24aC, 24WDC M2)-10W M2)-10W
|:| TA-Skder 160 11O (2m HF) 40,8 65 b4 24VAC 24 WDC O(2)-10 W O(2)-10 W
|:| TA-Shder 160 MO (5m HF) 40,8 65 b4 24 WAL, 24 DT 210w c
|:| TA-Shider 160 Plus (1m) 40,8 65 B4 24aC, 24 DO M2)-10W
] TA-Shder 160 Plus (2m) 408 &5 54 24 VAC; 24 VDC 0{2)-10 ¥
] TA-Shider 160 Plus (5m) 408 &5 54 24 VAC; 24 VDC 0{2)-10 ¥
] TA-Sider 160 Plus (1m HF) 40,8 &5 54 24 VAC; 24 VDC 0(2)-17
|:| TA-Skder 160 Plus (2m HF) 40,8 65 b4 24VAC 24 WDC 0r"
|:| TA-Shder 160 Flus (5m HF) 40,8 65 b4 24 WAL, 24 DT
] TA-Shder 180 KMX (1m) 40,8 65 B4 24 WAL, 24°5DC
|:| TA-Shider 160 KMNX (2m) 40,8 65 B4 24aC, 24 DO
] TA-Shider 160 KNX (5m) 408 &5 54 24 VAC; 24 VDC
] TA-Sider 160 KNX (1m HF) 408 &5 54 24 VAC; 24 VDC
|:| TA-Shder 160 KNX (2m HF} 40,8 65 54 24aC, 24WDC '
|:| TA-Shder 160 KNX (5m HF) 40,8 65 b4 24 WAL, 24DC r
€

Concluido
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Valves before applying

150 (67)
100 (4")
100 (4")
80 (3%)

40 (1 1/2")
40 (1 1/2")
40 (1 172
32 (1 1/4")
32 (1 1/47)
25 (17)

diversity factor

Fator de Simultaneidade

Valves after applying

150 (67)
85 (2 1/2")

80 (3%)

65 (2 1/2")
25 (1")

32 (1 1/4")
40 {1 172
25 (1")

32 (1 1/47)
25 (17)

diversity factor

16 m
24 m

16 m

Pipes before applying

250 (10™)
200 (8%)
200 (87
150 (6")
125 (5")
100 (4)
80 (3

85 (2 1/27)
20 (27

40 (1 1127

diversity factor

Pipes after applying

200 (&%)
150 (6")
200 (87
125 (5")
100 (4")
80 (3%)
80 (37

B5 (2 1/27)
20 (27)

40 (1 172

diversity factor

Circuito
i

Tipo de Vazs H i -

Diversity Pd Linear Velocidad

Nome aza0 . Dimensao Pd Vazao
circuito disponivel nto factor e
m3/h kPa m kPa m3h Pa/m mis
‘;? :E III:‘;?
1 1% andar Distribuicie 24 105 g 8 148 24D 0,60 176 207
1 FCO1 2-vias 4 B92 @ 7 g 278 24 0.60 272 14
2 FCO2 2-vias 4 B54 o 3" g 228 24 0,67 72 14
3 FCO3 2-vias 4 837 @ 7 g 278 24 075 272 14
4 FCO4 2-vias 4 B8 o S 8 228 24 0,36 272 14
5 FCO5 2-vias 4 532 @ Ky g 278 24 10 272 14
6 FCo8 2-vias 4 B61 B 3 8 163 20 10 194 1,16
7 FCO7 2-vias 4 546 o 7" 8 1,08 16 10 128 0,932
8 FCO03 2-vias 4 523 8 2y 8 1,85 12 10 220 1,08
9 FCog 2-vias 4 485 o o 8 211 8 1,0 251 1,03
10 FC10 2-vias 4 467 & 1Ur 8 2,03 4 10 241 0,846
"
\Vazao total: 240 m3/h
Hmin: 169 kPa
- -
Hdisponmel: 169 kPa

16
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Resultado da Simultaneidade — Volume Agua

Lista de tubos

Série de tubos Dimensao do tubo Comprimento total (m) Volume (m3)

Aco US Schedule 40 112" 4380 0,63
Aco US Schedule 40 2" a0 0,173
Aco US Schedule 40 242 a0 0,247
Aco US Schedule 40 3" 5G3 2 71

Aco US Schedule 40 4" g 0,066
Ao US Schedule 40 5" 16 0,207
Aco US Schedule 40 g 24 0,447
Aco US Schedule 40 & 24 0,775

5,26 m3

Lista de tubos

Série de tubos Dimensao do tubo Comprimento total {m) Volume (m3)
Aco US Schedule 40 112" 480 0,63
Aco US Schedule 40 e a0 0,173
Aco US Schedule 40 212 20 0,247
Aco US Schedule 40 3" 320 153
Aco US Schedule 40 4" 248 2,04
Aco US Schedule 40 5" 3 0,103
Aco US Schedule 40 & 16 0,298
Aco US Schedule 40 " 32 1,03
Aco US Schedule 40 107 16 0,814

6,896 m3

17
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ASHRAE Systems and Equipment Handbook

—— “..Tanques abertos, comumente usados em sistemas
mais antigos, tendem a introduzir ar no sistema, o que
74 pode aumentar a corrosdo da tubulagao...”

page 13.4
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Pressurisation - Cooling

Inicio Projeto Ferramentas

L E LSBT

Comunicacdo

Tipo do Produto

Pressure maintenance type Suggest

All W

Optional functions Select
Water make-up Reset
Mone e
[ ] vacuum degassing
Hst: =] m p0: 8,06 m H2O
pz: [ ]
Water content [Vs]: @ 11476 |
Installed power [Qs]: 600 ton
safety valve response pressure | 30 m H20
Max temperature [tsmax]: 27 o
Supply temperature ; 7.5 =C
Return temperature : 12 oC
Min. temperature [tsmin]: g o
Fill temperature: 25 °C
Pressurisation on: pump suction w
Pump head: 0 mH20
Manc. width: 0 m
Max. height: 0 m

o

i projeto  |[od Selecionar| —| Resultados  [[J Info

Product Pressurisation preferences

Selecao de Tanque Pressurizado

pd: 8,06 m H20

30

27

7,3

12

23

— [=] _ ﬁ *& Application: |(Cooling ~ ||| Agua . m
m - ﬁ / =] ¥ Temperatura: 7,5 °C Hst'
=5 - Ratch Wiz .
A - Individual| Eatch Wizard Direct TR 45°C
Selection mode Application parameters Caracteristicas do fluido -
pZ:
Calculated data
[—] Expansion vessel
v s Water content [Vs]: 11476
Mrof Mominal Temp. ) i i Max. )
Name PS preset Diameter Height Weight i Connection pressu
vessels volume range weight
pressure [p=a]
| m H20 °C m H20 - - kg kg m H2¢ IHEE"Ed pOWer [QE] : a0
] SU 3003 1 300 30,6 BTD 15,3 0,56 1,49 7 337 ﬁ ad 30228 M 16
O
Click here to see a list of the excluded products. SE'FEt!f' 'l.l'El'l.l'E response pressure
Expansion vessel (membrane)
|
= e Max temperature [tsmax]:
MName ) Nr of Ps TEMP. | kdth | Heigth | Depth | Weight Power | UPPY 5P|
EVICES range voltage
1
m H2O "C m m m kg ton (refrig.)|  Veits dBi A 5IJI:I'I:I'l.!I'I tEI'I'I|:I-EFE|11.IrE '
] C 10.1-3.75 F Connect 1 38,2 BIT0 0,37 0,315 0,37 14 L 0,171 230 aC 59
O
Clhick here 1o see a list of the excluded products. H.E'll.lrrl tEﬂ'IFl'EFEtL.IrE :
[—] Transfero
. - - .
MName dNr.ﬂf Ps TEMP. | kdth | Heigth | Depth | Weight Power | UPPY 5P| Min. tElTlI:l'EraturE [Elﬂln] ' ol
evices range violtage
m H20 "C m m mi kg ton (refrig.) Yolts dBi s
] TV 4.1 EHC 1 102 /o0 0,5 0,92 0,53 42 _',_ 0,213 230 AC 60 F|" temperature:
O

£

Click here to see a list of the exduded products.

Pressurisation maintenance graphs

Concluido

m H20

s s s s T s

19
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Calculated pressure maintenance selection

Des=scription

Application type Cooling
Fluid type: ﬁgm
Water content [Vs] 10000 |
Installed power [Qs] 100 ton (refrig.)
Static height [Hst] 3 m
Min. required equipment pressure [pz] -
Safety valve response pressure [pSV] 30,6 m H20
Maximum temperature [tsmax] 25 °C
Supply temperature T°C
Retumn temperature 12 °C
Minimum temperature [tsmin] T°C
Fill temperature 15 °C
Pump head -
Max width Om
Max height Om
Pressure graph statico
32
30
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Tempserature [*C]

Expansion coefficient [e]

Expansion volume [Ve]

Water reserve [Vwr]

Water reserve optimized [Vwropt]

Contracted volume [Vcontr]

Vapour over-pressure [pv]

Minimum pressure [p0]

Min. required pSV [psvs]

Initial pressure [pa)

Initial pressure optimized [paopt]

Target pressure [pman]

Final pressure [pe]

Specific flowrate of equalization volume [gN/Ql]
Mecessary flowrate of equalization volume [gN]
Pressure factor [PF]

Mominal volume [VN]

0,00287
2871

2]

8021

8,511
0mH20
6,06 m H2O
16,3 m H20
12, 8m H20
19 m H2O

25 5 m H20

1,84
145 |

Produto

SuU 200.3
Connection = Thread [S0228 Male R
Mom. volume = 200 |
PSch=0m H20
Temp. range = 570 °C
Weight = 30 kg
Max. weight = 230 kg

LAl
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Compartilhamento
com TA-SCOPE

10:56 =
TA-SCOPE v0.2.35
] — -

csistente SSistente de comunicagado do TA-SCOPE

Bem-vindo ao assistente de comunicacao do TA-SCOPE

Medicdes Rapidas I

13 Medicdes Rapidas
Informacio Temperatur
- . . i Vazao de Desvio de
Data & Hora Referencia Valvula Auste Cv Pd. medida Vazao medida . -
Projeto Varao
Type/Size voltas/pos. m H20 m H20 md‘'h m3‘'h %o “C
1001214 10:33:02 CH1 Al STAF-5G 200 (PMN16) 4 45 185 17 6 176 210 224 543
[+ 10v12/14 10:51:28 CH1 AC = - -
Medicdes Rapidas
[+ 1012114 11:20:29 CH3 AC
13 Medigdes Rapidas
[+ 1012/14 11:31:33 CH4 AG
= = - Temperatur
18/07/36 21:10:20 Cs UR2 Data & Hora Referéncia Vilvula Ajuste Cv Pd. medida  Pd.medida Vaziomedida o200 9° lode  Temp. 2 para
Projeto Vazao DT
18/07/36 21:10:51 CS UR3 Type/Size voltas/pos. m H20 m H20 m3h m3/h % °C
[+ 18/07/36 21:19:09 CS UR4d Al
H 101214 10:33:02 CH1 AG STAF-5G 200 (PN16) 4,45 185 17,5 17,5 210 224 6,43
18/07/36 21:20:59 CS UR3 AG H1012/114 10:51:28 CH1 AC STAF-5G 200 (PN16) 545 323 16,6 16,6 356 306 16,3 48
18/07/36 21:37:09 Cs LR AG 1012014 11:20:29 CH3 AC STAF-5G 200 (PM1E) 540 316 14,1 14,1 A 306 499 .?E
HA01214 11:31:33 CH4 AG STAF-5G 125 8,00 347 2,00 2,00 133 110 20,8
18/07/36 21:5722 LS TR1 H 11214 11:37:01 CH4 AC STAF-5G 125 4,20 110 14,2 14,2 113 130 -13.4 27
18/07/36 21:51:08 s TR4 [+ 18/07/36 21:10:20 CS UR2 STAF-5G 150 7,30 441 483 483 262 132 99,0 1,3
o 18/07/36 21:10:51 CS UR3 STAF-5G 150 7,30 441 508 5,08 269 132 104
18/07/36 22:02:08 LS TR2Z [+ 18/07/36 21:19:09 CS UR4 AG STAF-5G 125 6,40 249 240 240 104 132 =207
18/07/36 21:20:59 CS UR3 AG STAF-5G 125 8,50 254 4,31 431 143 132 2,58 948
PApES R R ggreme e #18/07/36 21:37:09 CS URT AG STAF-5G 125 856 257 210 210 101 132 -2372 572
[+ 18/07/36 21:57:22 CS TR STAF-5G 150 8,00 488 0,479 0,479 91,3 132 -30,7 327
[+ 18/07/36 21:51:08 CS TR4 STAF-5G 150 8,00 488 0,826 0,238 120 132 872 31,3
[+ 18/07/36 22:02:09 CS TR2 STAF-5G 150 8,00 488 0,233 0,233 835 132 518
——

21
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Permite otimizar:

1) Bomba

2) Tubulacao

3) Valvulas
)
)

4) Tanque de expansao pressurizado
5) Tempo de Projeto
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alta performance.
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