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1. INTRODUCAO

Refere-se o presente memorial ao Projeto Executivo Hidraulica da Camara
Municipal de Caieiras, Estado de S&o Paulo, Republica Federativa do Brasil.




2. MEMORIA DE CALCULO

2.1. Pavimento SUBSOLO
2.1.1.Coluna AL-1 (SUBSOLO)

Fonte de Alimentacgéo:
PVC rigido soldavel - Tubos - 20 mm
Pavimento SUBSOLO
Rede Alimentacéo

Dimensionamento:
Alimentagéo Predial
Consumo diario = 10.00 m3/dia
Vazao =0.12 I/s
Velocidade = 1.00 m/s
Diametro minimo = 10.76 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 20 mm

Peca CH - Detalhe H31 (SUBSOLO)

Conexéao analisada:
Chuveiro - 20mm x 1/2" (PVC rigido soldavel)
Pavimento SUBSOLO
Nivel geométrico: 2.10 m
Processo de calculo: Universal

Tomada d'agua:
Nivel da conexao extrema: 14.85 m




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
Trech :)/azé (@mm Veloc | Comprimento (m) 3 (Prsrgz :Itur eDlesm’v (F:fszges
0 ws) | .(m/s) l’ub Equiv Total (m/m) ) e (m) (m) Disp iusant
1-2 0.73 30.0 0.58 |0.30 [0.00 |0.30 2'010 0.00 24'8 0.30 0.30 {0.30
2-3 0.56 810.0 0.45 |355 |0.00 |3.55 (7)'006 0.02 24'5 3.55 3.85 |3.82
3-4 0.56 30'0 045 |3.85 [3.40 |7.25 3'006 0.05 (1)1'0 3.85 7.67 |7.62
4-5 0.56 30'0 0.45 |3.85 [0.00 |3.85 3'006 0.03 |7.15 |3.85 ;1'4 11.45
5-6 0.56 30'0 0.45 |4.80 [0.00 |4.80 2'006 0.03 |[3.30 |0.00 ;1'4 11.42
6-7 0.56 40.0 0.45 248 0.00 24.8 1 0.006 0.17 |3.30 |0.00 114 11.25
0 5 5 7 2
7-8 0.56 30.0 0.45 |0.30 [0.00 |0.30 2'006 0.00 [3.30 |0.30 ;1'5 11.55
8-9 0.41 30'0 0.33 |1.09 [0.00 |1.09 8'003 0.00 |[3.00 |0.00 ;1'5 11.54
9-10 0.41 30'0 0.33 |0.90 [0.00 |0.90 8'003 0.00 |[3.00 |0.90 12'4 12.44
10-11 |0.34 30.0 0.27 |1.74 |7.60 |9.34 3'002 0.03 2.10 |0.00 }12'4 12.41
11-12 |0.30 30.0 0.24 |1.36 [2.30 |3.66 2'002 0.01 |2.10 |0.00 12'4 12.40
12-13 |0.19 30'0 0.15 |0.62 |7.60 |8.22 8'001 0.01 2.10 |0.00 (1)2'4 12.40
13-14 |0.10 30.0 0.08 |143 [230 |3.73 8'000 0.00 |2.10 |0.00 (1)2'4 12.40
14-15 |0.10 30.0 0.08 |253 [3.40 |5.93 8'000 0.00 |2.10 |0.00 32'4 12.40
15-16 |0.10 30.0 0.08 |0.30 |3.40 |3.70 8'000 0.00 2.10 |0.30 32'7 12.70
16-17 |0.10 30'0 0.08 |0.30 |0.72 |1.02 8'000 0.00 1.80 |0.30 (1)3'0 13.00
17-18 |0.10 (1)5'0 0.57 |0.60 [0.05 |0.65 8'035 0.02 1.50 |0.60 (1)3'6 13.57
18-19 |0.10 35'0 0.57 |0.22 [0.50 |0.72 8'035 0.03 |0.90 |0.00 ;3'5 13.55
19-20 |0.10 35'0 0.57 |0.20 |0.50 |0.70 8'035 0.02 0.90 |-0.20 ;3'3 13.32
20-21 |{0.10 (1)5'0 0.57 |1.00 |0.13 |1.13 8'035 0.04 1.10 |-1.00 ;2'3 12.29
21-22 [0.10 (1)5'0 0.57 |0.00 |1.20 |1.20 8'035 0.04 2.10 |0.00 ;2'2 12.24
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Pressdes (m.c.a.)

Estéatica | Perda de | Dinamica Minima
inicial carga disponivel |necessaria
12.75 0.51 12.24 1.00

Situacédo: Presséao suficiente

Peca LV - Detalhe H27 (SUBSOLO)
Conexéo analisada:
Lavatdorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento SUBSOLO
Nivel geométrico: 0.60 m
Processo de célculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Presséo inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
Trech :)/azé (@mm Veloc | Comprimento (m) 3 (Pn(?r(tjlrzl :Itur Elesniv (Pr:]‘.?slsaé)es
0 ws) .(m/s) '(I)’ub .Equiv I'I'ota (m/m) ) e (m) (m) Disp. iusant
1-2 1.36 :)10.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 35'6 1.50 1.50 |1.38
2-3 1.36 810.0 1.09 |0.90 |0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 0.85 30.0 0.68 [0.40 |7.60 |8.00 8'014 0.11 53'2 0.00 223 (211
4-5 0.85 30.0 0.68 [0.41 |0.72 |1.13 8'014 0.02 33'2 0.00 211 |2.10
5-6 0.85 30'0 0.68 [0.95 |3.40 |(4.35 8'014 0.06 33'2 0.95 3.05 |2.99
6-7 0.85 30.0 0.68 [3.55 |0.00 |3.55 8'014 0.05 ;2'2 3.55 6.54 [6.49
7-8 0.85 30.0 0.68 [2.69 |3.40 |6.09 8'014 0.09 ;8'7 0.00 6.49 [6.40
8-9 0.85 30'0 0.68 [2.72 |3.40 |6.12 8'014 0.09 38'7 0.00 6.40 [6.32
9-10 0.85 30'0 0.68 [2.79 |3.40 |6.19 8'014 0.09 38'7 0.00 6.32 [6.23
10-11 |0.85 30.0 0.68 [0.30 |3.40 |3.70 8'014 0.05 ;8'7 0.30 6.53 [6.48
11-12 |0.79 30.0 0.63 [3.55 |2.30 |5.85 2'012 0.07 38'4 3.55 ;O'O 9.96
12-13 [ 0.79 30.0 0.63 |0.50 |0.00 |0.50 2'012 0.01 ;4'8 0.50 20'4 10.45
13-14 |0.54 30.0 043 [3.35 |2.30 |5.65 2'006 0.04 ;4'3 3.35 33'8 13.77
14-15 |0.54 g0.0 0.43 [0.30 |0.00 |0.30 2'006 0.00 31.0 0.30 ;4'0 14.06
15-16 |0.40 30.0 0.32 |3.55 230 |5.85 3'003 0.02 30'7 3.55 17'6 17.59
16-17 [0.40 30.0 0.32 |0.30 |0.00 |0.30 2'003 0.00 7.15 |0.30 ;7'8 17.89
17-18 |0.23 30.0 0.18 [3.55 |2.30 |5.85 2'001 0.01 6.85 |[3.55 21'4 21.43
18-19 |0.23 g0.0 0.18 |[7.35 |0.00 |7.35 2'001 0.01 3.30 |0.00 51'4 21.42
19-20 [0.23 30.0 0.18 |(8.19 |0.00 |8.19 2'001 0.01 3.30 |0.00 ;1'4 21.41
20-21 |0.23 30'0 0.18 |[1.20 |0.00 |1.20 2'001 0.00 3.30 [1.20 i2.6 22.61
21-22 |0.23 30.0 0.18 [0.30 |0.00 |0.30 2'001 0.00 2.10 |0.30 iz'g 22.91
22-23 |0.23 g0.0 0.18 |0.20 |0.72 |0.92 2'001 0.00 1.80 |0.20 53'1 23.11
23-24 |0.16 30.0 0.13 |0.60 |{2.30 |2.90 g.OOO 0.00 1.60 |0.60 53'7 23.70
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24-25 |0.16 35'0 0.93 |0.40 |[0.05 |0.45 (7)'082 0.03 |[1.00 |0.40 (2)4'1 24.07
25-26 |0.16 ;5'0 0.93 |0.00 [1.20 |1.20 (7)'082 0.10 |0.60 |0.00 54'0 23.97

Situacédo: Presséo suficiente

Pressdes (m.c.a.)

Estéatica |Perda de | Dinamica Minima
inicial carga disponivel |necessaria
25.00 1.01 23.99 1.00




2.2. Pavimento TERREO

2.2.1.Coluna AFB-3 (TERREO)
Tubo analisado:
PVC rigido soldavel - 50 mm

Pavimento TERREO
Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
Lavatorio com joelho| 20 mm -
PVvC de 90° 1/2" 3 0.30 [0.90 |0.90 0.15 (0.45 |0.45
pyc | Vaso santario com| ., 3 030 [0.90 [1.80 |0.15 |0.45 |0.90
caixa acoplada

Dimensionamento:
Peso total associado = 1.80
Vazao total associada = 0.90 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.401/s

Diametro minimo: @1/2"

Diametro calculado: 13.07 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 320 mm




2.2.2. Coluna AFB-3 (TERREO)
ubo analisado:
PVC rigido soldavel - 50 mm

Pavimento TERREO
Rede Agua fria
Aparelhos Peso Vazéo (I/s)
Material | Grupo Iltem Quant. [ Unit. | Total | Acum. |Unit. | Total | Acum.
Lavatorio com joelho| 20 mm -
PVvC de 90° 1/2" 1 0.30 {0.30 |0.30 0.15 |0.15 |0.15
pyc | Vaso santario com| . 1 030 |030 [0.60 |0.15 [0.15 [0.30
caixa acoplada

Dimensionamento:
Peso total associado = 0.60
Vazao total associada = 0.30 I/s
Maior vazao associada = 0.15l/s

Vazao para dimensionamento (usando método dos pesos):
Q=0.231/s

Diametro minimo: g1/2"
Diametro calculado: 9.93 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 20 mm




2.2.3.Coluna AFB-5 (TERREO)

Tubo an

PVC rigido soldavel - 50 mm

alisado:

Pavimento TERREO

Rede Agua fria
Aparelhos Peso Vazéo (I/s)
Material | Grupo Iltem Quant. [ Unit. | Total | Acum. |Unit. | Total | Acum.
PVC Vaso sanitario com| . 10 030 [3.00 [3.00 [0.15 |1.50 |1.50
caixa acoplada
PVC Lavatorio com joelho | 20 mm -, 030 [3.00 |6.00 |0.15 [150 [3.00
de 90° /2" : : : ' ' '

Dimensionamento:
Peso total associado = 6.00
Vazao total associada = 3.00 I/s
Maior vazao associada = 0.15l/s

Vazao para dimensionamento (usando método dos pesos):
Q=0.731/s

Diametro minimo: g1/2"
Diametro calculado: 17.66 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.2.4.Coluna AFB-4 (TERREO)
Tubo analisado:
PVC rigido soldavel - 50 mm

Pavimento TERREO
Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Iltem Quant. | Unit. | Total | Acum. | Unit. | Total | Acum.
pyc | Vaso sanitario com caixa , . 3 030 |0.90 |0.90 |0.15 |0.45 |0.45
acoplada
Mictério s/sifdo,c/caixa 20 mm -
PVC descarga,com joelho de " 2 0.30 {0.60 |1.50 0.15 [ 0.30 |0.75
1/2
90°
PVC | Chuveiro if’;‘m X2 010 020 [1.70 |0.10 |0.20 |0.95
PVC ;gl’amr'o com joelho de i?z,f“m' 6 0.30 |1.80 [350 |0.15 |0.90 [1.85

Dimensionamento:
Peso total associado = 3.50
Vazao total associada = 1.85 I/s

Maior vazao associada = 0.15l/s

Vazao para dimensionamento (usando método dos pesos):

Q=0.561/s
Diametro minimo: g1/2"

Diametro calculado: 15.43 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.2.5.Coluna AL-1 (TERREO)
Fonte de Alimentacgéo:
PVC rigido soldavel - Tubos - 50 mm
Pavimento TERREO
Rede Alimentacéao

Dimensionamento:
Alimentacéo Predial
Consumo diario = 10.00 m3/dia
Vazao =0.12 I/s
Velocidade = 1.00 m/s
Diametro minimo = 10.76 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 20 mm




2.2.6.Peca LV - Detalhe H17 (TERREO)
Conexao analisada:
Lavatdrio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 4.45 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Presséao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
Trech :)/azé (@mm Veloc | Comprimento (m) 3 (Pn(?r(tjlrzl :Itur Elesniv (Pr:]‘.?slsaé)es
0 ws) .(m/s) '(I)’ub .Equiv I'I'ota (m/m) ) e (m) (m) Disp. iusant
1-2 1.36 :)10.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 35'6 1.50 1.50 |1.38
2-3 1.36 810.0 1.09 |0.90 |0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 0.85 30.0 0.68 [0.40 |7.60 |8.00 8'014 0.11 53'2 0.00 223 (211
4-5 0.85 30.0 0.68 [0.41 |0.72 |1.13 8'014 0.02 33'2 0.00 211 |2.10
5-6 0.85 30'0 0.68 [0.95 |3.40 |(4.35 8'014 0.06 33'2 0.95 3.05 |2.99
6-7 0.85 30.0 0.68 [3.55 |0.00 |3.55 8'014 0.05 ;2'2 3.55 6.54 [6.49
7-8 0.85 30.0 0.68 [2.69 |3.40 |6.09 8'014 0.09 ;8'7 0.00 6.49 [6.40
8-9 0.85 30'0 0.68 [2.72 |3.40 |6.12 8'014 0.09 38'7 0.00 6.40 [6.32
9-10 0.85 30'0 0.68 [2.79 |3.40 |6.19 8'014 0.09 38'7 0.00 6.32 [6.23
10-11 |0.85 30.0 0.68 [0.30 |3.40 |3.70 8'014 0.05 ;8'7 0.30 6.53 [6.48
11-12 |0.79 30.0 0.63 [3.55 |2.30 |5.85 2'012 0.07 38'4 3.55 ;O'O 9.96
12-13 [ 0.79 30.0 0.63 |0.50 |0.00 |0.50 2'012 0.01 ;4'8 0.50 20'4 10.45
13-14 |0.54 30.0 043 [3.35 |2.30 |5.65 2'006 0.04 ;4'3 3.35 33'8 13.77
14-15 |0.54 g0.0 0.43 [0.30 |0.00 |0.30 2'006 0.00 31.0 0.30 ;4'0 14.06
15-16 |0.40 30.0 0.32 |3.55 230 |5.85 3'003 0.02 30'7 3.55 17'6 17.59
16-17 [0.40 30.0 0.32 |0.30 |0.00 |0.30 2'003 0.00 7.15 |0.30 ;7'8 17.89
17-18 |0.33 30.0 0.26 [1.85 |7.60 |9.45 (6).002 0.03 6.85 |0.00 ;7'8 17.87
18-19 |0.33 g0.0 0.26 [3.52 |3.40 |6.92 2'002 0.02 6.85 |0.00 ;7'8 17.85
19-20 [0.33 30.0 0.26 |0.50 |3.40 |3.90 2'002 0.01 6.85 |0.50 ;8'3 18.34
20-21 |0.28 30'0 0.23 |0.40 |0.90 |1.30 2'002 0.00 6.35 |0.40 ‘118'7 18.73
21-22 |0.28 30.0 0.23 |[0.15 |3.40 |3.55 2'002 0.01 5.95 [0.00 ;8'7 18.73
22-23 |0.28 g0.0 0.23 |[1.90 |3.40 |5.30 (1)'002 0.01 5.95 |0.00 ;8'7 18.72
23-24 |0.28 30.0 0.23 |0.30 |3.40 |3.70 2'002 0.01 595 [0.30 ;9'0 19.01
16/111

INPLENITUS
Projetos, Gerenciamento e Fiscalizacdo de Obras Ltda.
Rua Tenente Negréo, 90 — 5° Andar — Itaim Bibi — SP
inplenitus@inplenitus.com.br — www.inplenitus.com.br
11 3739-4659

IN_054_01_PE_HID_V0O-
MemorialCalculo



24-25 10.28 30.0 0.23 |0.20 [0.72 |0.92 2'002 0.00 5.65 [0.20 19'2 19.21
25-26 |0.23 30'0 0.18 |0.45 |7.60 |8.05 2'001 0.01 |[545 |0.00 19'2 19.19
26-27 |0.16 35'0 0.93 |1.00 [7.60 |8.60 3'082 0.09 |[545 |1.00 30'1 20.11
27-28 |0.16 35'0 0.93 |0.00 [1.20 |1.20 3'082 0.10 4.45 |0.00 iO.l 20.01

Pressfes (m.c.a.)

Estatica |Perdade |Dinamica Minima

inicial carga disponivel |necesséaria

21.15 1.13 20.02 1.00

Situacéo: Presséao suficiente




2.2.7.Peca VS - Detalhe H29 (TERREOQO)
Conexéo analisada:
Vaso sanitario com caixa acoplada - 1/2" (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 4.15 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Presséao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
Trech :)/azé (@mm Veloc | Comprimento (m) 3 (Pn(?r(tjlrzl :Itur Elesniv (Pr:]‘.?slsaé)es
0 ws) .(m/s) '(I)’ub .Equiv I'I'ota (m/m) ) e (m) (m) Disp. iusant
1-2 1.36 :)10.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 35'6 1.50 1.50 |1.38
2-3 1.36 810.0 1.09 |0.90 |0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 0.85 30.0 0.68 [0.40 |7.60 |8.00 8'014 0.11 53'2 0.00 223 (211
4-5 0.85 30.0 0.68 [0.41 |0.72 |1.13 8'014 0.02 33'2 0.00 211 |2.10
5-6 0.85 30'0 0.68 [0.95 |3.40 |(4.35 8'014 0.06 33'2 0.95 3.05 |2.99
6-7 0.85 30.0 0.68 [3.55 |0.00 |3.55 8'014 0.05 ;2'2 3.55 6.54 [6.49
7-8 0.85 30.0 0.68 [2.69 |3.40 |6.09 8'014 0.09 ;8'7 0.00 6.49 [6.40
8-9 0.85 30'0 0.68 [2.72 |3.40 |6.12 8'014 0.09 38'7 0.00 6.40 [6.32
9-10 0.85 30'0 0.68 [2.79 |3.40 |6.19 8'014 0.09 38'7 0.00 6.32 [6.23
10-11 |0.85 30.0 0.68 [0.30 |3.40 |3.70 8'014 0.05 ;8'7 0.30 6.53 [6.48
11-12 |0.79 30.0 0.63 [3.55 |2.30 |5.85 2'012 0.07 38'4 3.55 ;O'O 9.96
12-13 [ 0.79 30.0 0.63 |0.50 |0.00 |0.50 2'012 0.01 ;4'8 0.50 20'4 10.45
13-14 |0.54 30.0 043 [3.35 |2.30 |5.65 2'006 0.04 ;4'3 3.35 33'8 13.77
14-15 |0.54 g0.0 0.43 [0.30 |0.00 |0.30 2'006 0.00 31.0 0.30 ;4'0 14.06
15-16 |0.40 30.0 0.32 |3.55 230 |5.85 3'003 0.02 30'7 3.55 17'6 17.59
16-17 [0.40 30.0 0.32 |0.30 |0.00 |0.30 2'003 0.00 7.15 |0.30 ;7'8 17.89
17-18 |0.33 30.0 0.26 [1.85 |7.60 |9.45 (6).002 0.03 6.85 |0.00 ;7'8 17.87
18-19 |0.33 g0.0 0.26 [3.52 |3.40 |6.92 2'002 0.02 6.85 |0.00 ;7'8 17.85
19-20 [0.33 30.0 0.26 |0.50 |3.40 |3.90 2'002 0.01 6.85 |0.50 ;8'3 18.34
20-21 |0.16 30'0 0.13 (141 |280 |4.21 g.OOO 0.00 6.35 |0.00 ‘118'3 18.33
21-22 |0.16 30.0 0.13 |(0.70 {140 |2.10 g.OOO 0.00 6.35 |0.70 ;9_0 19.03
22-23 |0.16 g0.0 0.13 |0.80 |0.72 |1.52 2'000 0.00 5.65 [0.80 ;9'8 19.83
23-24 |0.16 35'0 0.93 |[1.10 |0.05 |1.15 (7)'082 0.09 485 [1.10 ;0'9 20.84
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Situacéo: Presséao suficiente

24-25 |0.16 35'0 0.93 |0.78 [1.20 |1.98 (7)'082 0.16 |[3.75 |0.00 ‘210'8 20.68
25-26 |0.16 ;5'0 0.93 |(0.64 |1.20 |1.84 (7)'082 0.15 |3.75 |0.00 20'6 20.52
26-27 |0.16 35'0 0.93 |0.56 |1.20 |1.76 3'082 0.15 |3.75 |0.00 ;0'5 20.38
27-28 |0.16 35'0 0.93 (040 |1.20 |1.60 3'082 0.13 3.75 |-0.40 ;9'9 19.85
28-29 |0.16 35'0 0.93 |0.00 |1.20 |1.20 (7)'082 0.10 |4.15 |0.00 29'8 19.75

Pressdes (m.c.a.)

Estética |Perda de | Dindmica Minima

inicial carga disponivel |necessaria

21.45 1.69 19.76 0.50




2.2.8.Peca LV - Detalhe H29 (TERREO)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 4.45 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento

Cliente: Camara Municipal de Caieiras Data: 30/01/2018

Assunto: MEMORIA DE CALCULO Verséo: 00

. P 0
Vaza | @ Veloc | Comprimento (m) Perda | Altur | Desniv ressoes
Trech o (mm J (mcala ol (m.c.a.)
. - / .C. -
0 ws) (mis) l’ub Equiv Total (m/m) ) (m) (m) Disp iusant
1-2 1.36 30.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 (2)5'6 1.50 150 |1.38
2-3 1.36 30.0 1.09 |0.90 [0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 1.06 30.0 0.85 |0.40 |7.60 |8.00 3'020 0.17 53'2 0.00 2.23 |2.06
4-5 1.06 30.0 0.85 |0.40 |0.72 |1.12 3'020 0.02 (2)3'2 0.00 2.06 |2.04
5-6 1.06 30'0 0.85 |0.65 [3.40 |4.05 2'020 0.08 33'2 0.65 2.69 |2.60
6-7 1.06 go.o 0.85 [3.85 [3.40 |7.25 2'020 0.15 22'5 3.85 6.45 |6.30
7-8 1.06 30.0 0.85 |1.01 |3.40 |4.41 2'020 0.09 38'7 0.00 6.30 [6.21
8-9 1.06 30'0 0.85 |[3.91 |3.40 |7.31 2'020 0.15 38'7 0.00 6.21 |6.06
9-10 |1.06 40.0 0.85 24.2 3.40 276 10.020 0.57 18.7 0.00 6.06 |5.49
0 8 8 7 0
10-11 [1.06 40.0 0.85 27.0 2.30 29.3 10.020 0.61 18.7 0.00 5.49 |4.88
0 8 8 7 0
11-12 [ 0.96 30.0 0.76 [9.96 |2.30 22.2 2'017 0.21 38'7 0.00 4.88 |4.67
12-13 (0.80 30'0 0.64 |3.00 |7.60 30'6 2'012 0.13 38'7 0.00 4.67 |4.54
13-14 {0.80 30'0 0.64 |3.85 [3.40 |7.25 2'012 0.09 38'7 3.85 8.39 |8.30
14-15 |0.80 go.o 0.64 |0.30 [0.00 |0.30 2'012 0.00 24'8 0.30 8.60 |8.59
15-16 [0.73 go.o 0.58 |3.85 |2.30 |6.15 3'010 0.07 24'5 3.85 ‘112'4 12.38
16-17 |0.73 30'0 0.58 |3.55 |0.00 |3.55 3'010 0.04 30'7 3.55 ;5'9 15.89
17-18 |0.73 30'0 0.58 |0.30 [0.00 |0.30 3'010 0.00 |7.15 |0.30 ;6'1 16.19
18-19 |0.73 go.o 0.58 |2.86 [3.40 |6.26 3'010 0.07 |6.85 |0.00 ;6'1 16.12
19-20 (0.73 30.0 0.58 |3.26 |3.40 |6.66 3'010 0.07 |6.85 |0.00 ;6'1 16.05
20-21 |0.54 30'0 0.43 |9.31 |2.30 11'6 2'006 0.07 |6.85 |0.00 ;6'0 15.97
21-22 |0.49 30.0 0.39 [6.19 [2.30 |8.49 2'005 0.05 |6.85 |0.00 ;5'9 15.93
22-23 |0.49 go.o 0.39 |6.46 |3.40 |9.86 2'005 0.05 |6.85 |0.00 ;5'9 15.88
23-24 |0.49 go.o 0.39 (0.90 |3.40 |4.30 2'005 0.02 |6.85 [0.90 ;6'7 16.75
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24-25 |0.37 30.0 0.29 |0.25 |7.60 |7.85 2'003 0.03 |5.95 |0.00 26'7 16.73
25-26 |0.28 30'0 0.23 |0.30 [7.60 |7.90 2'002 0.02 |5.95 |0.30 ;7'0 17.01
26-27 |0.28 30'0 0.23 |2.00 [3.40 |5.40 2'002 0.01 |5.65 |0.00 17'0 17.00
27-28 |0.28 30'0 0.23 |0.93 |0.11 |1.04 2'002 0.00 |5.65 |[0.00 37'0 17.00
28-29 |0.28 30.0 0.23 |0.40 |3.40 |3.80 2'002 0.01 |5.65 |-0.40 36'6 16.59
29-30 |0.28 30'0 0.23 |1.07 |3.40 |4.47 2'002 0.01 |6.05 |0.00 ;6'5 16.58
30-31 |0.28 30.0 0.23 |155 [3.40 |4.95 2'002 0.01 |6.05 |0.00 ;6'5 16.57
31-32 |0.28 30.0 0.23 |0.40 |3.40 |3.80 2'002 0.01 |6.05 [0.40 ;6'9 16.96
32-33 |0.28 30.0 0.23 |0.20 |0.72 |0.92 2'002 0.00 |5.65 |0.20 27'1 17.16
33-34 |0.28 35'0 161 |0.40 |0.05 |0.45 2'288 0.12 |5.45 |0.40 27'5 17.44
34-35 (0.23 35'0 131 |0.65 |2.40 |3.05 2'151 0.46 |5.05 |0.00 17'4 16.98
35-36 |0.16 35'0 0.93 |0.65 [0.80 |1.45 3'082 0.12 |5.05 |0.00 ;6'9 16.86
36-37 |0.16 35'0 093 |0.60 [1.20 |1.80 3'082 0.15 |5.05 |0.60 27'4 17.31
37-38 |0.16 35'0 0.93 |0.00 [1.20 |1.20 3'082 0.10 |4.45 |0.00 17'3 17.22

Pressdes (m.c.a.)

Estatica |Perdade |Dindmica Minima
inicial carga disponivel |necessaria
21.15 3.92 17.23 1.00

Situacdo: Pressao suficiente




2.2.9.Peca LV - Detalhe H19 (TERREO)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 4.45 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento

Cliente: Camara Municipal de Caieiras Data: 30/01/2018

Assunto: MEMORIA DE CALCULO Verséo: 00

. P 0
Vaza | @ Veloc | Comprimento (m) Perda | Altur | Desniv ressoes
Trech o (mm J (mcala ol (m.c.a.)
. - / .C. -
0 ws) (mis) l’ub Equiv Total (m/m) ) (m) (m) Disp iusant
1-2 1.36 30.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 (2)5'6 1.50 150 |1.38
2-3 1.36 30.0 1.09 |0.90 [0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 1.06 30.0 0.85 |0.40 |7.60 |8.00 3'020 0.17 53'2 0.00 2.23 |2.06
4-5 1.06 30.0 0.85 |0.40 |0.72 |1.12 3'020 0.02 (2)3'2 0.00 2.06 |2.04
5-6 1.06 30'0 0.85 |0.65 [3.40 |4.05 2'020 0.08 33'2 0.65 2.69 |2.60
6-7 1.06 go.o 0.85 [3.85 [3.40 |7.25 2'020 0.15 22'5 3.85 6.45 |6.30
7-8 1.06 30.0 0.85 |1.01 |3.40 |4.41 2'020 0.09 38'7 0.00 6.30 [6.21
8-9 1.06 30'0 0.85 |[3.91 |3.40 |7.31 2'020 0.15 38'7 0.00 6.21 |6.06
9-10 |1.06 40.0 0.85 24.2 3.40 276 10.020 0.57 18.7 0.00 6.06 |5.49
0 8 8 7 0
10-11 [1.06 40.0 0.85 27.0 2.30 29.3 10.020 0.61 18.7 0.00 5.49 |4.88
0 8 8 7 0
11-12 [ 0.96 30.0 0.76 [9.96 |2.30 22.2 2'017 0.21 38'7 0.00 4.88 |4.67
12-13 (0.80 30'0 0.64 |3.00 |7.60 30'6 2'012 0.13 38'7 0.00 4.67 |4.54
13-14 {0.80 30'0 0.64 |3.85 [3.40 |7.25 2'012 0.09 38'7 3.85 8.39 |8.30
14-15 |0.80 go.o 0.64 |0.30 [0.00 |0.30 2'012 0.00 24'8 0.30 8.60 |8.59
15-16 [0.73 go.o 0.58 |3.85 |2.30 |6.15 3'010 0.07 24'5 3.85 ‘112'4 12.38
16-17 |0.73 30'0 0.58 |3.55 |0.00 |3.55 3'010 0.04 30'7 3.55 ;5'9 15.89
17-18 |0.73 30'0 0.58 |0.30 [0.00 |0.30 3'010 0.00 |7.15 |0.30 ;6'1 16.19
18-19 |0.73 go.o 0.58 |2.86 [3.40 |6.26 3'010 0.07 |6.85 |0.00 ;6'1 16.12
19-20 (0.73 30.0 0.58 |3.26 |3.40 |6.66 3'010 0.07 |6.85 |0.00 ;6'1 16.05
20-21 |0.49 30'0 0.39 |6.46 |7.60 61340 2'005 0.08 |6.85 |0.00 ;6'0 15.97
21-22 |0.49 30.0 0.39 [0.90 [3.40 |4.30 2'005 0.02 |6.85 |0.90 ;6'8 16.85
22-23 |0.37 go.o 0.29 |0.25 |7.60 |7.85 (2)'003 0.03 |5.95 |0.00 ;6'8 16.82
23-24 |0.28 go.o 0.23 |0.30 |7.60 |7.90 (1)'002 0.02 |5.95 |0.30 ;7'1 17.11
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24-25 10.28 30'0 0.23 |2.00 [3.40 |5.40 2'002 0.01 |5.65 |0.00 17'1 17.10
25-26 |0.28 30'0 0.23 |0.93 |0.11 |1.04 2'002 0.00 |5.65 |0.00 (]57'1 17.09
26-27 |0.28 30'0 0.23 |0.40 [3.40 |3.80 2'002 0.01 |5.65 |-0.40 ;6'6 16.69
27-28 |0.28 30'0 0.23 |1.07 |3.40 |4.47 2'002 0.01 |6.05 |0.00 ;6'6 16.68
28-29 |0.28 30'0 0.23 |154 [3.40 |4.95 2'002 0.01 |6.05 |0.00 26'6 16.67
29-30 |0.28 30'0 0.23 |0.40 [3.40 |3.80 2'002 0.01 |6.05 |0.40 ;7'0 17.06
30-31 |0.28 30.0 0.23 |0.20 |0.72 |0.92 2'002 0.00 |5.65 |0.20 27'2 17.26
31-32 |0.28 35'0 161 |0.40 |0.05 |0.45 2'288 0.12 |5.45 |0.40 27'6 17.54
32-33 |0.23 35'0 131 |0.65 |2.40 |3.05 2'151 0.46 |5.05 |0.00 17'5 17.08
33-34 |0.16 35'0 0.93 |0.65 [0.80 |1.45 3'082 0.12 |5.05 |0.00 ;7'0 16.96
34-35 (0.16 35'0 0.93 |0.60 [1.20 |1.80 3'082 0.15 |5.05 |0.60 27'5 17.41
35-36 |0.16 35'0 0.93 |0.00 [1.20 |1.20 3'082 0.10 |4.45 |0.00 17'4 17.31

Pressbes (m.c.a.)

Estatica |Perdade |Dinamica Minima
inicial carga disponivel |necesséaria
21.15 3.82 17.33 1.00

Situacédo: Presséo suficiente




2.2.10. PecalV - Detalhe H22 (TERREO)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 4.45 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento

Cliente: Camara Municipal de Caieiras Data: 30/01/2018

Assunto: MEMORIA DE CALCULO Verséo: 00

. P 0
Vaza | @ Veloc | Comprimento (m) Perda | Altur | Desniv ressoes
Trech o (mm J (mcala ol (m.c.a.)
. - / .C. -
0 ws) (mis) l’ub Equiv Total (m/m) ) (m) (m) Disp iusant
1-2 1.36 30.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 (2)5'6 1.50 150 |1.38
2-3 1.36 30.0 1.09 |0.90 [0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 1.06 30.0 0.85 |0.40 |7.60 |8.00 3'020 0.17 53'2 0.00 2.23 |2.06
4-5 1.06 30.0 0.85 |0.40 |0.72 |1.12 3'020 0.02 (2)3'2 0.00 2.06 |2.04
5-6 1.06 30'0 0.85 |0.65 [3.40 |4.05 2'020 0.08 33'2 0.65 2.69 |2.60
6-7 1.06 go.o 0.85 [3.85 [3.40 |7.25 2'020 0.15 22'5 3.85 6.45 |6.30
7-8 1.06 30.0 0.85 |1.01 |3.40 |4.41 2'020 0.09 38'7 0.00 6.30 [6.21
8-9 1.06 30'0 0.85 |[3.91 |3.40 |7.31 2'020 0.15 38'7 0.00 6.21 |6.06
9-10 |1.06 40.0 0.85 24.2 3.40 276 10.020 0.57 18.7 0.00 6.06 |5.49
0 8 8 7 0
10-11 [1.06 40.0 0.85 27.0 2.30 29.3 10.020 0.61 18.7 0.00 5.49 |4.88
0 8 8 7 0
11-12 [ 0.96 30.0 0.76 [9.96 |2.30 22.2 2'017 0.21 38'7 0.00 4.88 |4.67
12-13 (0.80 30'0 0.64 |3.00 |7.60 30'6 2'012 0.13 38'7 0.00 4.67 |4.54
13-14 {0.80 30'0 0.64 |3.85 [3.40 |7.25 2'012 0.09 38'7 3.85 8.39 |8.30
14-15 |0.80 go.o 0.64 |0.30 [0.00 |0.30 2'012 0.00 24'8 0.30 8.60 |8.59
15-16 [0.73 go.o 0.58 |3.85 |2.30 |6.15 3'010 0.07 24'5 3.85 ‘112'4 12.38
16-17 |0.73 30'0 0.58 |3.55 |0.00 |3.55 3'010 0.04 30'7 3.55 ;5'9 15.89
17-18 |0.73 30'0 0.58 |0.30 [0.00 |0.30 3'010 0.00 |7.15 |0.30 ;6'1 16.19
18-19 |0.73 go.o 0.58 |2.86 [3.40 |6.26 3'010 0.07 |6.85 |0.00 ;6'1 16.12
19-20 (0.73 30.0 0.58 |3.26 |3.40 |6.66 3'010 0.07 |6.85 |0.00 ;6'1 16.05
20-21 |0.54 30'0 0.43 |9.31 |2.30 11'6 2'006 0.07 |6.85 |0.00 ;6'0 15.97
21-22 |0.23 30.0 0.18 |6.41 |7.60 14'0 2'001 0.02 |6.85 |0.00 ;5'9 15.95
22-23 |0.23 go.o 0.18 |0.90 |3.40 |4.30 2'001 0.01 |6.85 [0.90 ;6'8 16.85
23-24 |0.23 go.o 0.18 |0.30 |0.72 |1.02 2'001 0.00 |5.95 |0.30 ;7'1 17.15
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24-25 10.23 35'0 1.31 |0.30 |0.05 |0.35 2'151 0.05 |5.65 [0.30 27'4 17.40
25-26 |0.16 ;5'0 093 |0.36 [240 |2.76 (7)'082 0.23 |5.35 [0.00 (]57'4 17.17
26-27 |0.16 35'0 093 |0.90 [1.20 |2.10 3'082 0.17 |5.35 |[0.90 ;8'0 17.90
27-28 |0.16 35'0 0.93 |0.00 [1.20 |1.20 3'082 0.10 |4.45 |0.00 37'9 17.80

Pressfes (m.c.a.)

Estatica |Perdade |Dinamica Minima
inicial carga disponivel |necesséaria
21.15 3.34 17.81 1.00

Situacéo: Presséao suficiente




2.3. Pavimento PAV 1

2.3.1.Coluna AFB-5 (PAV 1)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento PAV 1

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
PVC Vaso sanitariocom | , ., 10 030 [3.00 [3.00 [0.15 [150 |1.50
caixa acoplada
PVC Lavatorio com joelho | 20 mm -, 030 |3.00 [6.00 |0.15 [1.50 |3.00
de 90° 1/2" ' ' ' ' ' '

Dimensionamento:
Peso total associado = 6.00
Vazao total associada = 3.00 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):
Q=0.731/s

Diametro minimo: g1/2"

Diametro calculado: 17.66 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.3.2.Coluna AFB-3 (PAV 1)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento PAV 1

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
Lavatorio com joelho| 20 mm -
PVvC de 90° 1/2" 5 0.30 [150 |1.50 0.15 [0.75 |0.75
pyc | Vaso santario com| ., 6 030 [1.80 [3.30 |0.15 |0.90 |1.65
caixa acoplada

Dimensionamento:
Peso total associado = 3.30
Vazao total associada = 1.65 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.54 /s

Diametro minimo: @1/2"

Diametro calculado: 15.21 mm

Diametro necesséario: g3/4"
Diametro comercial equivalente: 25 mm




2.3.3.Coluna AFB-6 (PAV 1)

Tubo an

alisado:

PVC rigido soldavel - 50 mm
Pavimento PAV 1

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
pyc | Vaso sanitario com, ., 1 030 |030 [030 |0.15 |0.15 [0.15
caixa acoplada
PVC Lavatorio com joelho | 20 mm -1, 030 |0.30 |0.60 |0.15 |0.15 |0.30
de 90° 12" : : : ' ' '

Dimensionamento:
Peso total associado = 0.60
Vazao total associada = 0.30 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.23 /s

Diametro minimo: @1/2"
Diametro calculado: 9.93 mm

Diametro necessério: g1/2"
Diametro comercial equivalente: 320 mm




2.3.4.Coluna AFB-3 (PAV 1)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento PAV 1

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
Lavatorio com joelho| 20 mm -
PVvC de 90° 1/2" 3 0.30 [0.90 |0.90 0.15 (0.45 |0.45
pyc | Vaso santario com| ., 3 030 [0.90 [1.80 |0.15 |0.45 |0.90
caixa acoplada

Dimensionamento:
Peso total associado = 1.80
Vazao total associada = 0.90 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.401/s

Diametro minimo: @1/2"

Diametro calculado: 13.07 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 320 mm




2.3.5.Coluna AFB-6 (PAV 1)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento PAV 1
Rede Agua fria

Dimensionamento:
Peso total associado = 0.00
Vazao total associada = 0.00 I/s
Maior vazéo associada = 0.00l/s

Vazao para dimensionamento (usando método dos pesos):
Q=0.001/s

Diametro minimo: @3/8"

Diametro calculado: 0.00 mm

Diametro necessario: 23/8"
Diametro comercial imediatamente superior: 20 mm




2.3.6.Coluna AFB-6 (PAV 1)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento PAV 1
Rede Agua fria

Dimensionamento:
Peso total associado = 0.00
Vazao total associada = 0.00 I/s
Maior vazéo associada = 0.00l/s

Vazao para dimensionamento (usando método dos pesos):
Q=0.001/s

Diametro minimo: @3/8"

Diametro calculado: 0.00 mm

Diametro necessario: 23/8"
Diametro comercial imediatamente superior: 20 mm




2.3.7.Coluna AFB-4 (PAV 1)

Tubo analisado:
PVC rigido soldavel - 50 mm

Pavimento PAV 1

Rede Agua fria
Aparelhos Peso Vazéo (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
pyc | Vaso sanitario com caixal , . 3 030 |0.90 |0.90 |0.15 |0.45 |0.45
acoplada
Mictério s/sifdo,c/caixa 20 mm -
PVC descarga,com joelho de 12" 2 0.30 [0.60 |1.50 0.15 [0.30 |0.75
90°
PVC | Chuveiro i?zr,',‘m X2 0.10 |0.20 |1.70 |0.10 |0.20 |0.95
PVC ;gl’ato”o com joelho de if’z,f“m e 030 [1.80 [350 |0.15 |0.90 |1.85

Dimensionamento:
Peso total associado = 3.50
Vazao total associada = 1.85 I/s

Maior vazao associada = 0.15l/s

Vazao para dimensionamento (usando método dos pesos):

Q=0561/s
Diametro minimo: g1/2"

Diametro calculado: 15.43 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.3.8.Coluna AL-1 (PAV 1)

Fonte de Alimentacéo:
PVC rigido soldavel - Tubos - 20 mm
Pavimento PAV 1
Rede Alimentacé&o

Dimensionamento:
Alimentacéo Predial
Consumo diario = 10.00 m3/dia
Vazdo =0.12 I/s
Velocidade = 1.00 m/s
Diametro minimo = 10.76 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 820 mm




2.3.9.Peca LV - Detalhe H15 (PAV 1)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 1
Nivel geométrico: 8.30 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
Trech :)/azé (@mm Veloc | Comprimento (m) 3 (Pn(?r(tjlrzl :Itur Elesniv (Pr:]‘.?slsaé)es
0 ws) .(m/s) '(I)’ub .Equiv I'I'ota (m/m) ) e (m) (m) Disp. iusant
1-2 1.36 :)10.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 35'6 1.50 1.50 |1.38
2-3 1.36 810.0 1.09 |0.90 |0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 0.85 30.0 0.68 [0.40 |7.60 |8.00 8'014 0.11 53'2 0.00 223 (211
4-5 0.85 30.0 0.68 [0.41 |0.72 |1.13 8'014 0.02 33'2 0.00 211 |2.10
5-6 0.85 30'0 0.68 [0.95 |3.40 |(4.35 8'014 0.06 33'2 0.95 3.05 |2.99
6-7 0.85 30.0 0.68 [3.55 |0.00 |3.55 8'014 0.05 ;2'2 3.55 6.54 [6.49
7-8 0.85 30.0 0.68 [2.69 |3.40 |6.09 8'014 0.09 ;8'7 0.00 6.49 [6.40
8-9 0.85 30'0 0.68 [2.72 |3.40 |6.12 8'014 0.09 38'7 0.00 6.40 [6.32
9-10 0.85 30'0 0.68 [2.79 |3.40 |6.19 8'014 0.09 38'7 0.00 6.32 [6.23
10-11 |0.85 30.0 0.68 [0.30 |3.40 |3.70 8'014 0.05 ;8'7 0.30 6.53 [6.48
11-12 |0.79 30.0 0.63 [3.55 |2.30 |5.85 2'012 0.07 38'4 3.55 ;O'O 9.96
12-13 [ 0.79 30.0 0.63 |0.50 |0.00 |0.50 2'012 0.01 ;4'8 0.50 20'4 10.45
13-14 |0.54 30.0 043 [3.35 |2.30 |5.65 2'006 0.04 ;4'3 3.35 33'8 13.77
14-15 |0.54 g0.0 0.43 [0.30 |0.00 |0.30 2'006 0.00 31.0 0.30 ;4'0 14.06
15-16 |0.37 30.0 0.29 |(0.10 |7.60 |7.70 2'003 0.02 30'7 0.00 24'0 14.04
16-17 |0.37 30.0 0.29 |[1.27 |3.40 |4.67 2'003 0.02 30'7 0.00 ‘114'0 14.02
17-18 [0.37 30'0 0.29 |(0.40 |3.40 |3.80 2'003 0.01 30'7 0.40 ;4'4 14.41
18-19 |0.33 g0.0 0.26 [0.70 |7.60 |8.30 2'002 0.02 ;0'3 0.00 14'4 14.39
19-20 [0.33 30.0 0.26 |0.50 |3.40 |3.90 2'002 0.01 (1)0'3 0.50 ;4'8 14.88
20-21 |0.23 30'0 0.18 |0.30 |{2.30 |2.60 2'001 0.00 9.80 |0.30 ;5'1 15.18
21-22 |0.23 30.0 0.18 |0.05 |3.40 |3.45 2'001 0.01 9.50 |0.00 éS.l 15.17
22-23 |0.23 g0.0 0.18 |0.50 |3.40 |3.90 2'001 0.01 9.50 |0.00 %5'1 15.16
23-24 |0.23 30.0 0.18 |0.20 |3.40 |3.60 2'001 0.01 9.50 |0.20 25'3 15.36
39/111
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Situacéo: Presséao suficiente

24-25 10.23 30.0 0.18 |0.40 (0.72 |1.12 (5)'001 0.00 9.30 (0.40 25'7 15.76
25-26 |0.16 35'0 0.93 |0.94 |7.60 |8.54 (7)'082 0.08 [8.90 |0.00 é5'7 15.67
26-27 |0.16 35'0 0.93 |0.60 [1.20 |1.80 3'082 0.15 [8.90 |0.60 ;6'2 16.13
27-28 |0.16 35'0 0.93 |0.00 [1.20 |1.20 3'082 0.10 |[8.30 |0.00 ;6'1 16.03

Pressfes (m.c.a.)

Estatica |Perdade |Dinamica Minima

inicial carga disponivel |necesséaria

17.30 1.26 16.04 1.00




2.3.10. PecalV - Detalhe H16 (PAV 1)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 1
Nivel geométrico: 8.30 m
Processo de calculo: Universal

Tomada d'agua:
Nivel da conexao extrema: 9.80 m

Trech :)/azé (Qrinm Veloc | Comprimento (m) 3 E’n?rgz ::ltur Elesniv z;‘f?)es
o} ws) | .(m/s) '(I)’ub Fquiv I'I'ota (m/m) ) e ™ |m !Disp iusant
1-2 0.23 30.0 0.18 [0.30 [3.40 |3.70 2'001 0.01 9.80 |0.30 0.30 |0.29
2-3 0.23 30'0 0.18 [0.20 [0.72 |0.92 2'001 0.00 9.50 |0.20 0.49 |0.49
3-4 0.16 30'0 0.13 [1.28 |7.60 |8.88 2.000 0.01 9.30 |0.00 0.49 |0.49
4-5 0.16 30.0 0.13 [0.20 [3.40 |3.60 2.000 0.00 9.30 |0.00 0.49 |0.48
5-6 0.16 g0.0 0.13 [0.59 [3.40 |3.99 2.000 0.00 9.30 |0.00 0.48 |0.48
6-7 0.16 30.0 0.13 [0.20 {3.40 |3.60 (8).000 0.00 9.30 |0.20 0.68 |0.68
7-8 0.16 (];5'0 0.93 [0.80 [0.05 |0.85 (7)'082 0.07 9.10 |0.80 148 |1.41
8-9 0.16 (]35'0 0.93 [0.00 [1.20 |1.20 3'082 0.10 8.30 |0.00 141 |1.31

Pressbes (m.c.a.)

Estatica |Perdade |Dinamica Minima
inicial carga disponivel |necesséaria
1.50 0.17 1.33 1.00

Situacédo: Presséao suficiente




2.4. Pavimento PAV 2

2.4.1.Coluna AFB-5 (PAV 2)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento PAV 2

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
PVC Vaso sanitariocom |, . 12 0.30 [3.60 |3.60 |0.15 [1.80 |1.80
caixa acoplada
PVC Lavatorio com joelho | 20 mm -, 030 |360 |7.20 |0.15 |1.80 |3.60
de 90° 1/2" ’ ’ ’ ’ ’ '

Dimensionamento:
Peso total associado = 7.20
Vazao total associada = 3.60 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):
Q=0.801/s

Diametro minimo: g1/2"

Diametro calculado: 18.48 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.4.2.Coluna AFB-6 (PAV 2)

Tubo an

alisado:

PVC rigido soldavel - 50 mm
Pavimento PAV 2

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
PVC Vaso sanitario com | , . 3 030 (090 |090 |0.15 |0.45 |0.45
caixa acoplada
PVC Lavatorio com joelho | 20 mm -, 030 (090 |1.80 |0.15 [0.45 |0.90
de 90° 12" : : : ' ' '

Dimensionamento:
Peso total associado = 1.80
Vazao total associada = 0.90 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.401/s

Diametro minimo: @1/2"
Diametro calculado: 13.07 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 320 mm




2.4.3.Coluna AFB-3 (PAV 2)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento PAV 2

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
Lavatorio com joelho| 20 mm -
PVvC de 90° 1/2" 11 0.30 [3.30 |3.30 0.15 [1.65 |1.65
pyc | Vaso santario com| ., 12 030 [3.60 [6.90 |0.15 |1.80 |3.45
caixa acoplada

Dimensionamento:
Peso total associado = 6.90
Vazao total associada = 3.45 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.79 /s

Diametro minimo: @1/2"

Diametro calculado: 18.29 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.4.4.Coluna AFB-5 (PAV 2)

Tubo an

PVC rigido soldavel - 50 mm

alisado:

Pavimento PAV 2

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
pyc | Vaso sanitario com, ., 10 030 |3.00 (300 |0.15 [1.50 |1.50
caixa acoplada
PVC Lavatorio com joelho | 20 mm -, 030 |3.00 [6.00 |0.15 [1.50 |3.00
de 90° 12" : : : ' ' '

Dimensionamento:

Peso total associado = 6.00

Vazao total associada = 3.00 I/s
Maior vazao associada = 0.15l/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.73 /s

Diametro minimo: @1/2"
Diametro calculado: 17.66 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.4.5.Coluna AFB-3 (PAV 2)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento PAV 2

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
Lavatorio com joelho| 20 mm -
PVvC de 90° 1/2" 5 0.30 [150 |1.50 0.15 [0.75 |0.75
pyc | Vaso santario com| ., 6 030 [1.80 [3.30 |0.15 |0.90 |1.65
caixa acoplada

Dimensionamento:
Peso total associado = 3.30
Vazao total associada = 1.65 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.54 /s

Diametro minimo: @1/2"

Diametro calculado: 15.21 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.4.6.Coluna AFB-6 (PAV 2)

Tubo an

alisado:

PVC rigido soldavel - 50 mm
Pavimento PAV 2

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
pyc | Vaso sanitario com, ., 2 030 |0.60 |0.60 |0.15 [0.30 |0.30
caixa acoplada
PVC Lavatorio com joelho | 20 mm -1, 030 |060 [1.20 |0.15 |0.30 |0.60
de 90° 12" : : : ' ' '

Dimensionamento:
Peso total associado = 1.20
Vazao total associada = 0.60 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.331/s

Diametro minimo: @1/2"
Diametro calculado: 11.81 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 320 mm




2.4.7.Coluna AFB-6 (PAV 2)

Tubo an

alisado:

PVC rigido soldavel - 50 mm
Pavimento PAV 2

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
pyc | Vaso sanitario com, ., 1 030 |030 [030 |0.15 |0.15 [0.15
caixa acoplada
PVC Lavatorio com joelho | 20 mm -1, 030 |0.30 |0.60 |0.15 |0.15 |0.30
de 90° 12" : : : ' ' '

Dimensionamento:
Peso total associado = 0.60
Vazao total associada = 0.30 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.23 /s

Diametro minimo: @1/2"
Diametro calculado: 9.93 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 320 mm




2.4.8.Coluna AFB-4 (PAV 2)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento PAV 2

Rede Agua fria
Aparelhos Peso Vazéo (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
pyc | Vaso sanitario com caixal , . 5 030 |1.50 |1.50 |0.15 |0.75 |0.75
acoplada
Mictério s/sifdo,c/caixa 20 mm -
PVC descarga,com joelho de 12" 2 0.30 [0.60 |2.10 0.15 [0.30 |1.05
900
PVC | Chuveiro i?zr,',‘m X2 0.10 |0.20 |2.30 |0.10 [0.20 |1.25
pyc | Lavatrio com joelho de | 20 mm -, 030 [3.00 [530 |0.15 |1.50 [2.75
90° 12
pyc | Vaso sanitario com caba| ;. 2 030 |0.60 |590 |0.15 |[0.30 |3.05
de descarga

Dimensionamento:
Peso total associado = 5.90
Vazao total associada = 3.05 I/s

Maior vazao associada = 0.15l/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.73 /s

Diametro minimo: g1/2"
Diametro calculado: 17.59 mm

Diametro necessario: 3/4"
Diametro comercial equivalente: 25 mm




2.4.9.Coluna AL-1 (PAV 2)

Fonte de Alimentacéo:
PVC rigido soldavel - Tubos - 50 mm
Pavimento PAV 2
Rede Alimentacé&o

Dimensionamento:
Alimentacéo Predial
Consumo diario = 10.00 m3/dia
Vazdo =0.12 I/s
Velocidade = 1.00 m/s
Diametro minimo = 10.76 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 820 mm




2.4.10. PecalV - Detalhe H8 (PAV 2)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 2
Nivel geométrico: 12.15 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
Trech :)/azé (@mm Veloc | Comprimento (m) 3 (Pn(?r(tjlrzl :Itur Elesniv (Pr:]‘.?slsaé)es
0 ws) .(m/s) '(I)’ub .Equiv I'I'ota (m/m) ) e (m) (m) Disp. iusant
1-2 1.36 :)10.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 35'6 1.50 1.50 |1.38
2-3 1.36 810.0 1.09 |0.90 |0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 0.85 30.0 0.68 [0.40 |7.60 |8.00 8'014 0.11 53'2 0.00 223 (211
4-5 0.85 30.0 0.68 [0.41 |0.72 |1.13 8'014 0.02 33'2 0.00 211 |2.10
5-6 0.85 30'0 0.68 [0.95 |3.40 |(4.35 8'014 0.06 33'2 0.95 3.05 |2.99
6-7 0.85 30.0 0.68 [3.55 |0.00 |3.55 8'014 0.05 ;2'2 3.55 6.54 [6.49
7-8 0.85 30.0 0.68 [2.69 |3.40 |6.09 8'014 0.09 ;8'7 0.00 6.49 [6.40
8-9 0.85 30'0 0.68 [2.72 |3.40 |6.12 8'014 0.09 38'7 0.00 6.40 [6.32
9-10 0.85 30'0 0.68 [2.79 |3.40 |6.19 8'014 0.09 38'7 0.00 6.32 [6.23
10-11 |0.85 30.0 0.68 [0.30 |3.40 |3.70 8'014 0.05 ;8'7 0.30 6.53 [6.48
11-12 |0.79 30.0 0.63 [3.55 |2.30 |5.85 2'012 0.07 38'4 3.55 ;O'O 9.96
12-13 [ 0.79 30.0 0.63 |0.50 |0.00 |0.50 2'012 0.01 ;4'8 0.50 20'4 10.45
13-14 |0.57 30.0 045 [0.10 |7.60 |7.70 8'006 0.05 ;4'3 0.00 20'4 10.40
14-15 |0.57 g0.0 045 [1.53 |3.40 |(4.93 8'006 0.03 ;4'3 0.00 30'4 10.36
15-16 |0.52 30.0 0.41 |1.20 |2.30 |3.50 3'005 0.02 ;4'3 0.00 20'3 10.34
16-17 |0.23 30.0 0.18 |[1.20 |2.30 |3.50 2'001 0.01 ;4'3 0.00 ‘110'3 10.34
17-18 [0.23 30.0 0.18 |(0.70 |3.40 |4.10 2'001 0.01 ;4'3 0.70 ‘111'0 11.03
18-19 |0.23 g0.0 0.18 [0.50 |3.40 |3.90 2'001 0.01 ;3'6 0.00 ;1'0 11.03
19-20 [0.23 30.0 0.18 |0.30 |3.40 |3.70 2'001 0.01 ;3'6 0.30 ;1'3 11.32
20-21 |0.23 30'0 0.18 |0.30 |0.72 |1.02 2'001 0.00 23'3 0.30 ;1'6 11.62
21-22 |0.16 (1)5'0 093 [0.69 |7.60 |8.29 3'082 0.06 ;3'0 0.00 ;1'6 11.56
22-23 |0.16 35'0 0.93 (090 |1.20 |2.10 (7)'082 0.17 ;3'0 0.90 22'4 12.28
23-24 |0.16 35'0 0.93 |(0.00 |1.20 |1.20 (7)'082 0.10 ;2'1 0.00 ;2'2 12.18
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Pressdes (m.c.a.)

Estéatica |Perda de | Dinamica Minima
inicial carga disponivel |necessaria
13.45 1.25 12.20 1.00

Situacédo: Presséo suficiente




2.4.11. PecalV - Detalhe H9 (PAV 2)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 2
Nivel geométrico: 12.15 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
Trech :)/azé (@mm Veloc | Comprimento (m) 3 (Pn(?rctjlrzl :Itur eDlesniv (Pr:]‘.?slsaé)es
0 ws) | .(m/s) l’ub Equiv Total (m/m) ) e (m) (m) Disp iusant
1-2 1.36 :)10.0 1.09 (150 |2.30 |3.80 8'032 0.12 (2)5'6 1.50 150 |1.38
2-3 1.36 810.0 1.09 (090 |0.72 |1.62 8'032 0.05 34'1 0.90 2.28 |2.23
3-4 0.85 30.0 0.68 |0.40 |7.60 |8.00 8'014 0.11 53'2 0.00 223 |2.11
4-5 0.85 30.0 0.68 |0.41 [0.72 |1.13 8'014 0.02 (2)3'2 0.00 2.11 |2.10
5-6 0.85 30'0 0.68 |0.95 [3.40 |4.35 8'014 0.06 33'2 0.95 3.05 [2.99
6-7 0.85 30.0 0.68 |3.55 [0.00 |3.55 8'014 0.05 22'2 3.55 6.54 |6.49
7-8 0.85 30.0 0.68 |2.69 [3.40 |6.09 8'014 0.09 38'7 0.00 6.49 |6.40
8-9 0.85 30'0 0.68 |2.72 [3.40 |6.12 8'014 0.09 38'7 0.00 6.40 |6.32
9-10 0.85 30'0 0.68 |2.79 [3.40 |6.19 8'014 0.09 38'7 0.00 6.32 |6.23
10-11 |0.85 30.0 0.68 |0.30 [3.40 |3.70 8'014 0.05 38'7 0.30 6.53 |6.48
11-12 |0.79 30.0 0.63 |355 [2.30 |5.85 2'012 0.07 38'4 3.55 ;O'O 9.96
12-13 |0.79 30.0 0.63 |0.50 |0.00 |0.50 2'012 0.01 24'8 0.50 20'4 10.45
13-14 |0.57 30.0 045 |0.10 [7.60 |7.70 8'006 0.05 24'3 0.00 20'4 10.40
14-15 |0.57 g0.0 045 |153 [3.40 |4.93 8'006 0.03 24'3 0.00 30'4 10.36
15-16 |0.52 30.0 0.41 |1.20 |2.30 |3.50 3'005 0.02 24'3 0.00 20'3 10.34
16-17 |0.46 30.0 0.37 34'8 7.60 (2)2'4 2'004 0.11 24'3 0.00 ‘110'3 10.24
17-18 |0.33 30.0 0.26 |1.20 |[7.60 |8.80 (6).002 0.02 24'3 0.00 ‘110'2 10.21
18-19 |0.33 g0.0 0.26 |0.70 |7.60 |8.30 2'002 0.02 24'3 0.70 10'9 10.89
19-20 |0.23 30.0 0.18 |0.65 |7.60 |8.25 2'001 0.01 égﬁ 0.00 30'8 10.88
20-21 [{0.23 30'0 0.18 |0.30 |3.40 |3.70 2'001 0.01 23'6 0.30 ;1'1 11.17
21-22 {0.23 30.0 0.18 |0.30 |0.72 |1.02 2'001 0.00 23'3 0.30 ;1'4 11.47
22-23 [0.16 35'0 0.93 |0.69 |7.60 |8.29 (7)'082 0.06 23'0 0.00 %1'4 11.41
23-24 [0.16 35'0 0.93 |0.90 |1.20 |2.10 (7)'082 0.17 éS.O 0.90 12'3 12.13
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24-25 |10.16 150 0.93 |0.00 |1.20 |1.20 0.082 0.10 121 0.00 121 12.04

Pressfes (m.c.a.)

Estatica |Perdade |Dinamica Minima
inicial carga disponivel |necessaria
13.45 1.40 12.05 1.00

Situacéo: Presséao suficiente




2.4.12. PecalV - Detalhe H9 (PAV 2)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 2
Nivel geométrico: 12.15 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
Trech :)/azé (@mm Veloc | Comprimento (m) 3 (Pn(?rctjlrzl :Itur eDlesniv (Pr:]‘.?slsaé)es
0 ws) | .(m/s) l’ub Equiv Total (m/m) ) e (m) (m) Disp iusant
1-2 1.36 :)10.0 1.09 (150 |2.30 |3.80 8'032 0.12 (2)5'6 1.50 150 |1.38
2-3 1.36 810.0 1.09 (090 |0.72 |1.62 8'032 0.05 34'1 0.90 2.28 |2.23
3-4 0.85 30.0 0.68 |0.40 |7.60 |8.00 8'014 0.11 53'2 0.00 223 |2.11
4-5 0.85 30.0 0.68 |0.41 [0.72 |1.13 8'014 0.02 (2)3'2 0.00 2.11 |2.10
5-6 0.85 30'0 0.68 |0.95 [3.40 |4.35 8'014 0.06 33'2 0.95 3.05 [2.99
6-7 0.85 30.0 0.68 |3.55 [0.00 |3.55 8'014 0.05 22'2 3.55 6.54 |6.49
7-8 0.85 30.0 0.68 |2.69 [3.40 |6.09 8'014 0.09 38'7 0.00 6.49 |6.40
8-9 0.85 30'0 0.68 |2.72 [3.40 |6.12 8'014 0.09 38'7 0.00 6.40 |6.32
9-10 0.85 30'0 0.68 |2.79 [3.40 |6.19 8'014 0.09 38'7 0.00 6.32 |6.23
10-11 |0.85 30.0 0.68 |0.30 [3.40 |3.70 8'014 0.05 38'7 0.30 6.53 |6.48
11-12 |0.79 30.0 0.63 |355 [2.30 |5.85 2'012 0.07 38'4 3.55 ;O'O 9.96
12-13 |0.79 30.0 0.63 |0.50 |0.00 |0.50 2'012 0.01 24'8 0.50 20'4 10.45
13-14 |0.57 30.0 045 |0.10 [7.60 |7.70 8'006 0.05 24'3 0.00 20'4 10.40
14-15 |0.57 g0.0 045 |153 [3.40 |4.93 8'006 0.03 24'3 0.00 30'4 10.36
15-16 |0.52 30.0 0.41 |1.20 |2.30 |3.50 3'005 0.02 24'3 0.00 20'3 10.34
16-17 |0.46 30.0 0.37 34'8 7.60 (2)2'4 2'004 0.11 24'3 0.00 ‘110'3 10.24
17-18 |0.33 30.0 0.26 |1.20 |[7.60 |8.80 (6).002 0.02 24'3 0.00 ‘110'2 10.21
18-19 |0.33 g0.0 0.26 |0.70 [3.40 |4.10 2'002 0.01 24'3 0.70 10'9 10.90
19-20 |0.23 30.0 0.18 |0.64 |7.60 |8.24 2'001 0.01 égﬁ 0.00 (1)0'9 10.89
20-21 [{0.23 30'0 0.18 |0.30 |3.40 |3.70 2'001 0.01 23'6 0.30 ;1'1 11.18
21-22 {0.23 30.0 0.18 |0.30 |0.72 |1.02 2'001 0.00 23'3 0.30 ;1'4 11.48
22-23 [0.16 35'0 0.93 |0.70 |7.60 |8.30 (7)'082 0.06 23'0 0.00 ;1'4 11.42
23-24 [0.16 35'0 0.93 |0.90 |1.20 |2.10 (7)'082 0.17 éS.O 0.90 ;2'3 12.15
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24-25 |10.16 150 0.93 |0.00 |1.20 |1.20 0.082 0.10 121 0.00 121 12.05

Pressfes (m.c.a.)

Estatica |Perdade |Dinamica Minima
inicial carga disponivel |necessaria
13.45 1.39 12.06 1.00

Situacéo: Presséao suficiente




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00

2.4.13. Peca LV - Detalhe H10 (PAV 2)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 2
Nivel geométrico: 12.15 m
Processo de calculo: Universal

Tomada d'agua:
Nivel da conexdo extrema: 14.85 m

. P o]
Vazad | g Veloc | Comprimento (m) Perda | Altur | Desniv ressoes

Trech o (mm J (mcala ol (m.c.a.)
o ws) | (mis) 'cl)'ub Equiv Total (m/m) ) m) m) Disp iusant
1-2 0.73 g0.0 0.58 |0.30 |0.00 |0.30 2'010 0.00 ;4'8 0.30 0.30 | 0.30
2-3 0.46 :)10.0 0.37 |2.77 |0.00 |2.77 2'004 0.01 ;4'5 0.00 0.30 | 0.28
3-4 0.46 :)10.0 0.37 |7.18 |3.40 ;0'5 2'004 0.05 ;4'5 0.00 0.28 [ 0.23
4-5 0.33 g0.0 0.26 |0.20 |7.60 |7.80 2'002 0.02 ;4'5 0.20 0.43 (0.41
5-6 0.23 30.0 0.18 |1.20 (7.60 |8.80 2'001 0.01 ;4'3 0.00 0.41 (0.40
6-7 0.23 30.0 0.18 |0.45 (3.40 |3.85 2'001 0.01 ;4'3 0.00 0.40 (0.39
7-8 0.23 :)10.0 0.18 |0.70 |3.40 |4.10 2'001 0.01 ;4'3 0.70 1.09 |1.09
8-9 0.23 g0.0 0.18 |0.30 {0.72 |1.02 2'001 0.00 23'6 0.30 1.39 |1.39
9-10 0.23 (1)5'0 1.31 |0.30 |0.05 |0.35 2'151 0.05 ;3'3 0.30 1.69 |1.64
10-11 |0.16 (1)5'0 0.93 |0.70 |2.40 |3.10 (7)'082 0.26 ;3'0 0.00 1.64 |1.38
11-12 |0.16 (1)5'0 0.93 |0.90 (1.20 |2.10 (7)'082 0.17 ;3'0 0.90 2.28 (2.11
12-13 |0.16 (1)5'0 0.93 |0.00 {1.20 |1.20 (7)'082 0.10 22.1 0.00 211 (2.01

Pressbtes (m.c.a.)

Estética | Perda de | Dindmica Minima

inicial carga disponivel |necessaria

2.70 0.67 2.03 1.00
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Situagao: Pressao suficiente




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00

2.4.14. PecalLV - Detalhe H11 (PAV 2)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 2
Nivel geométrico: 12.15 m
Processo de calculo: Universal

Tomada d'agua:
Nivel da conexdo extrema: 14.85 m

Trech ;/azé ?nm Veloc | Comprimento (m) 3 anrgi Qltur GI?Iesniv (Pnr](.acszzcj))es
o ws) ) .(m/s) 'cl)'ub Fquiv Total (m/m) ) e (m) (m) Pisp iusant
1-2 0.73 g0.0 0.58 |0.30 {0.00 |0.30 2'010 0.00 ;4'8 0.30 0.30 [0.30
2-3 0.46 :)10.0 0.37 |2.77 {0.00 |2.77 2'004 0.01 24'5 0.00 0.30 [0.28
3-4 0.46 :)10.0 0.37 |7.18 |3.40 ;0'5 2'004 0.05 24'5 0.00 0.28 |0.23
4-5 0.33 g0.0 0.26 |7.61 ({230 |[9.91 2'002 0.03 ;4'5 0.00 0.23 |0.21
5-6 0.33 30.0 0.26 |0.20 |0.00 |0.20 (6).002 0.00 ;4'5 0.20 0.41 |0.41
6-7 0.23 30'0 0.18 |1.20 |7.60 |8.80 2'001 0.01 ;4'3 0.00 0.41 |0.39
7-8 0.23 :)10.0 0.18 |0.70 {1.30 |2.00 2'001 0.00 ;4'3 0.70 1.09 |1.09
8-9 0.23 g0.0 0.18 |0.53 |3.40 |3.93 2'001 0.01 ;3'6 0.00 1.09 |1.08
9-10 0.23 30.0 0.18 |0.30 |3.40 |3.70 2'001 0.01 ;3'6 0.30 1.38 | 1.38
10-11 |0.23 30.0 0.18 |0.30 {0.72 |1.02 2'001 0.00 ;3'3 0.30 1.68 |1.68
11-12 |0.16 (])'5'0 0.93 |0.69 [7.60 |8.29 (7)'082 0.06 ;3'0 0.00 1.68 |1.61
12-13 |0.16 2')5'0 0.93 |[0.90 |1.20 |2.10 (7)'082 0.17 23'0 0.90 251 |2.34
13-14 |0.16 (1)5'0 0.93 |0.00 |1.20 |1.20 3'082 0.10 22.1 0.00 2.34 |2.24
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Pressdes (m.c.a.)

Estéatica | Perda de | Dinamica Minima
inicial carga disponivel |necessaria
2.70 0.44 2.26 1.00

Situacédo: Presséao suficiente




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00

2.4.15. Peca LV - Detalhe H11 (PAV 2)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 2
Nivel geométrico: 12.15 m
Processo de calculo: Universal

Tomada d'agua:
Nivel da conexdo extrema: 14.85 m

Trech ;/azé ?nm Veloc | Comprimento (m) 3 anrgi Qltur GI?Iesniv (Pnr](.acszzcj))es
o ws) ) .(m/s) 'cl)'ub Fquiv Total (m/m) ) e (m) (m) Pisp iusant
1-2 0.73 g0.0 0.58 |0.30 {0.00 |0.30 2'010 0.00 ;4'8 0.30 0.30 [0.30
2-3 0.46 :)10.0 0.37 |2.77 {0.00 |2.77 2'004 0.01 24'5 0.00 0.30 [0.28
3-4 0.46 :)10.0 0.37 |7.18 |3.40 ;0'5 2'004 0.05 24'5 0.00 0.28 |0.23
4-5 0.33 g0.0 0.26 |7.61 ({230 |[9.91 2'002 0.03 ;4'5 0.00 0.23 |0.21
5-6 0.33 30.0 0.26 |0.20 |0.00 |0.20 (6).002 0.00 ;4'5 0.20 0.41 |0.41
6-7 0.23 30'0 0.18 |1.20 |7.60 |8.80 2'001 0.01 ;4'3 0.00 0.41 |0.39
7-8 0.23 :)10.0 0.18 |0.70 {3.40 |(4.10 2'001 0.01 ;4'3 0.70 1.09 |1.09
8-9 0.23 g0.0 0.18 |0.53 |3.40 |3.93 2'001 0.01 ;3'6 0.00 1.09 |1.08
9-10 0.23 30.0 0.18 |0.30 |3.40 |3.70 2'001 0.01 ;3'6 0.30 1.38 | 1.38
10-11 |0.23 30.0 0.18 |0.30 {0.72 |1.02 2'001 0.00 ;3'3 0.30 1.68 |1.67
11-12 |0.16 (])'5'0 0.93 |0.68 [7.60 |8.28 (7)'082 0.06 ;3'0 0.00 1.67 |1.61
12-13 |0.16 2')5'0 0.93 |[0.90 |1.20 |2.10 (7)'082 0.17 23'0 0.90 251 |2.34
13-14 |0.16 (1)5'0 0.93 |0.00 |1.20 |1.20 3'082 0.10 22.1 0.00 2.34 |2.24
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Pressdes (m.c.a.)

Estéatica | Perda de | Dinamica Minima
inicial carga disponivel |necessaria
2.70 0.45 2.25 1.00

Situacédo: Presséao suficiente




2.4.16. PecalV - Detalhe H13 (PAV 2)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 2
Nivel geométrico: 12.15 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento

Cliente: Camara Municipal de Caieiras Data: 30/01/2018

Assunto: MEMORIA DE CALCULO Verséo: 00

. P 0
Vaza | @ Veloc | Comprimento (m) Perda | Altur | Desniv ressoes
Trech o (mm J (mcala ol (m.c.a.)
. - / .C. -
0 ws) (mis) l’ub Equiv Total (m/m) ) (m) (m) Disp iusant
1-2 1.36 30.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 (2)5'6 1.50 150 |1.38
2-3 1.36 30.0 1.09 |0.90 [0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 1.06 30.0 0.85 |0.40 |7.60 |8.00 3'020 0.17 53'2 0.00 2.23 |2.06
4-5 1.06 30.0 0.85 |0.40 |0.72 |1.12 3'020 0.02 (2)3'2 0.00 2.06 |2.04
5-6 1.06 30'0 0.85 |0.65 [3.40 |4.05 2'020 0.08 33'2 0.65 2.69 |2.60
6-7 1.06 go.o 0.85 [3.85 [3.40 |7.25 2'020 0.15 22'5 3.85 6.45 |6.30
7-8 1.06 30.0 0.85 |1.01 |3.40 |4.41 2'020 0.09 38'7 0.00 6.30 [6.21
8-9 1.06 30'0 0.85 |[3.91 |3.40 |7.31 2'020 0.15 38'7 0.00 6.21 |6.06
9-10 |1.06 40.0 0.85 24.2 3.40 276 10.020 0.57 18.7 0.00 6.06 |5.49
0 8 8 7 0
10-11 [1.06 40.0 0.85 27.0 2.30 29.3 10.020 0.61 18.7 0.00 5.49 |4.88
0 8 8 7 0
11-12 [ 0.96 30.0 0.76 [9.96 |2.30 22.2 2'017 0.21 38'7 0.00 4.88 |4.67
12-13 (0.80 30'0 0.64 |3.00 |7.60 30'6 2'012 0.13 38'7 0.00 4.67 |4.54
13-14 {0.80 30'0 0.64 |3.85 [3.40 |7.25 2'012 0.09 38'7 3.85 8.39 |8.30
14-15 |0.80 go.o 0.64 |0.30 [0.00 |0.30 2'012 0.00 24'8 0.30 8.60 |8.59
15-16 [0.33 go.o 0.26 |0.22 |7.60 |7.82 2'002 0.02 24'5 0.00 8.59 |8.57
16-17 |0.33 30'0 0.26 |1.37 |0.00 |1.37 2'002 0.00 24'5 0.00 8.57 |8.57
17-18 [0.23 30'0 0.18 |0.20 |3.40 |3.60 2'001 0.01 24'5 0.20 8.77 |8.76
18-19 (0.23 go.o 0.18 |0.70 |0.11 |0.81 2'001 0.00 24'3 0.70 9.46 |9.46
19-20 (0.23 30.0 0.18 |0.78 |3.40 |4.18 2'001 0.01 F1)3.6 0.00 9.46 |9.46
20-21 |0.23 30'0 0.18 |0.30 |3.40 |3.70 2'001 0.01 23'6 0.30 9.76 |9.75
21-22 |0.23 30.0 0.18 |0.30 |0.72 |1.02 2'001 0.00 23'3 0.30 ;O'O 10.05
22-23 |0.16 (1)5.0 0.93 |0.69 |7.60 |8.29 (7)'082 0.06 23.0 0.00 éo'o 9.99
23-24 |0.16 (1)5'0 0.93 |0.90 |0.50 |1.40 (7)'082 0.12 Fl)S.O 0.90 ;0'8 10.77
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24-25 |10.16 150 0.93 |0.00 |1.20 |1.20 0.082 0.10 121 0.00 107 10.67

Pressfes (m.c.a.)

Estatica |Perdade |Dinamica Minima
inicial carga disponivel |necessaria
13.45 2.76 10.69 1.00

Situacéo: Presséao suficiente




2.4.17. PecalV - Detalhe H14 (PAV 2)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 2
Nivel geométrico: 12.15 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Verséo: 00
. P 0
Vaza | @ Veloc | Comprimento (m) Perda | Altur | Desniv ressoes
Trech o (mm J (mcala ol (m.c.a.)
. - / .C. -
0 ws) (mis) l’ub Equiv Total (m/m) ) (m) (m) Disp iusant
1-2 1.36 30.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 (2)5'6 1.50 150 |1.38
2-3 1.36 30.0 1.09 |0.90 [0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 1.06 30.0 0.85 |0.40 |7.60 |8.00 3'020 0.17 53'2 0.00 2.23 |2.06
4-5 1.06 30.0 0.85 |0.40 |0.72 |1.12 3'020 0.02 (2)3'2 0.00 2.06 |2.04
5-6 1.06 30'0 0.85 |0.65 [3.40 |4.05 2'020 0.08 33'2 0.65 2.69 |2.60
6-7 1.06 go.o 0.85 [3.85 [3.40 |7.25 2'020 0.15 22'5 3.85 6.45 |6.30
7-8 1.06 30.0 0.85 |1.01 |3.40 |4.41 2'020 0.09 38'7 0.00 6.30 [6.21
8-9 1.06 30'0 0.85 |[3.91 |3.40 |7.31 2'020 0.15 38'7 0.00 6.21 |6.06
9-10 |1.06 40.0 0.85 24.2 3.40 276 10.020 0.57 18.7 0.00 6.06 |5.49
0 8 8 7 0
10-11 [1.06 40.0 0.85 27.0 2.30 29.3 10.020 0.61 18.7 0.00 5.49 |4.88
0 8 8 7 0
11-12 [ 0.96 30.0 0.76 [9.96 |2.30 22.2 2'017 0.21 38'7 0.00 4.88 |4.67
12-13 [0.52 40.0 0.41 236 2.30 25.9 10.005 0.15 18.7 0.00 4.67 |4.52
0 6 6 9 0
13-14 [0.52 30'0 0.41 |3.90 |3.40 |7.30 8'005 0.04 38'7 0.00 452 |4.48
14-15 [0.52 30.0 0.41 |0.30 |3.40 |3.70 3'005 0.02 (1)8'7 0.30 4.78 |4.76
15-16 [0.40 go.o 0.32 |355 |2.30 |5.85 3'003 0.02 (1)8'4 3.55 8.31 |8.28
16-17 [0.40 30'0 0.32 |0.30 |0.00 |0.30 3'003 0.00 24'8 0.30 8.58 |8.58
17-18 [0.33 30'0 0.26 |0.20 [2.30 |2.50 2'002 0.01 24'5 0.20 8.78 |8.78
18-19 (0.23 30.0 0.18 |0.15 |7.60 |7.75 2'001 0.01 24'3 0.00 8.78 |8.76
19-20 (0.23 30.0 0.18 |0.29 |3.40 |3.69 2'001 0.01 F1>4.3 0.00 8.76 |8.76
20-21 |0.23 30'0 0.18 (0.12 |0.00 |0.12 2'001 0.00 24'3 0.00 8.76 |8.76
21-22 |0.23 30.0 0.18 |0.70 |3.40 |4.10 2'001 0.01 24'3 0.70 9.46 |9.45
22-23 |0.23 go.o 0.18 |0.12 |3.40 |3.52 2'001 0.01 23'6 0.00 9.45 |9.45
23-24 |0.23 go.o 0.18 |0.30 |3.40 |3.70 2'001 0.01 F1)3.6 0.30 9.75 |9.74
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24-25 |0.23 30'0 0.18 |0.30 |0.72 |1.02 (5)'001 0.00 23'3 0.30 ‘]1;0.0 10.04
25-26 |0.16 30'0 0.13 [1.98 |7.60 |9.58 g.OOO 0.01 23'0 0.00 10'0 10.03
26-27 |0.16 30'0 0.13 |0.30 [3.40 |3.70 g.OOO 0.00 ;3'0 0.30 ;0'3 10.33
27-28 |0.16 35'0 0.93 |0.60 [0.05 |0.65 3'082 0.05 ;2_7 0.60 ;0'9 10.88
28-29 |0.16 35'0 0.93 [0.00 [1.20 |1.20 (7)'082 0.10 22'1 0.00 20.8 10.78

Pressbes (m.c.a.)

Estatica |Perdade |Dinamica Minima

inicial carga disponivel |necessaria

13.45 2.65 10.80 1.00

Situacéo: Presséo suficiente




2.4.18. PecalV - Detalhe H28 (PAV 2)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 2
Nivel geométrico: 12.15 m
Processo de calculo: Universal

Tomada d'agua:

Nivel da conexdo extrema: 13.65 m

Situacédo: Presséo suficiente

Vaza |@ Veloc | Comprimento (m) Perda | Altur | Desniv Pressoes
Trech o (mm J (mcala ol (m.c.a)
o ) Tub |Equiv | Tota | (m/m o Disp | Jusant
W) |y |Gy | TUO | EQUV I TOtR M)y Gy ) P
1-2 0.23 30.0 0.18 |0.65 [3.40 |4.05 2'001 0.01 |13.65 [0.00 0.00 |-0.01
2-3 0.23 40.0 0.18 |0.35 [2.30 |2.65 0.001 0.00 |13.65 [0.00 i -0.01
0 5 0.01
3-4 0.23 30'0 0.18 |0.30 {3.40 |3.70 2'001 0.01 |13.65 (0.30 0.29 |0.28
4-5 0.23 30.0 0.18 |0.30 [0.72 |1.02 2'001 0.00 |13.35(0.30 0.58 | 0.58
5-6 0.16 (1)5'0 0.93 |0.69 [7.60 |8.29 3'082 0.06 |13.05 [0.00 0.58 | 0.52
6-7 0.16 (1)5'0 0.93 |0.90 [0.50 |1.40 (7)'082 0.12 |13.05 |[0.90 1.42 (1.30
7-8 0.16 (1)5'0 0.93 |0.00 [1.20 |1.20 (7)'082 0.10 |12.15 |0.00 1.30 |1.20
Pressdes (m.c.a.)
Estatica |Perdade |Dinamica Minima
inicial carga disponivel |necesséaria
1.50 0.28 1.22 1.00




2.5. Pavimento PAV 3

2.5.1.Coluna AFB-3 (PAV 3)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento PAV 3

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
Lavatorio com joelho| 20 mm -
PVC de 900 1/2" 13 0.30 [3.90 |3.90 0.15 [1.95 [1.95
pyc | Vaso santario com| ., 14 030 [420 [810 |0.15 |2.10 |4.05
caixa acoplada

Dimensionamento:
Peso total associado = 8.10
Vazao total associada = 4.05 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.851/s

Diametro minimo: g1/2"

Diametro calculado: 19.04 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.5.2.Coluna AFB-6 (PAV 3)

Tubo an

alisado:

PVC rigido soldavel - 50 mm
Pavimento PAV 3

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
pyc | Vaso sanitario com, ., 5 030 |150 [1.50 |0.15 |0.75 |0.75
caixa acoplada
PVC Lavatorio com joelho | 20 mm -1 g 030 |150 [3.00 |0.15 |0.75 |1.50
de 90° 12" : : : ' ' '

Dimensionamento:
Peso total associado = 3.00
Vazao total associada = 1.50 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.521/s

Diametro minimo: @1/2"
Diametro calculado: 14.85 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 320 mm




2.5.3.Coluna AFB-5 (PAV 3)

Tubo an

PVC rigido soldavel - 50 mm

alisado:

Pavimento PAV 3

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
pyc | Vaso sanitario com, ., 12 030 |360 [3.60 |0.15 [1.80 |1.80
caixa acoplada
PVC Lavatorio com joelho | 20 mm -, 030 |360 [7.20 |0.15 [1.80 |3.60
de 90° 12" : : : ' ' '

Dimensionamento:

Peso total associado = 7.20

Vazao total associada = 3.60 I/s
Maior vazao associada = 0.15l/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.80I/s

Diametro minimo: @1/2"
Diametro calculado: 18.48 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.5.4.Coluna AFB-6 (PAV 3)

Tubo an

alisado:

PVC rigido soldavel - 50 mm
Pavimento PAV 3

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
PVC Vaso sanitario com | , . 3 030 (090 |090 |0.15 |0.45 |0.45
caixa acoplada
PVC Lavatorio com joelho | 20 mm -, 030 (090 |1.80 |0.15 [0.45 |0.90
de 90° 12" : : : ' ' '

Dimensionamento:
Peso total associado = 1.80
Vazao total associada = 0.90 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.401/s

Diametro minimo: @1/2"
Diametro calculado: 13.07 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 320 mm




2.5.5.Coluna AFB-4 (PAV 3)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento PAV 3
Rede Agua fria

Dimensionamento:
Peso total associado = 0.00
Vazao total associada = 0.00 I/s
Maior vazéo associada = 0.00l/s

Vazao para dimensionamento (usando método dos pesos):
Q=0.001/s

Diametro minimo: @3/8"

Diametro calculado: 0.00 mm

Diametro necessario: 23/8"
Diametro comercial imediatamente superior: 20 mm




2.5.6.Coluna AL-1 (PAV 3)

Fonte de Alimentacéo:
PVC rigido soldavel - Tubos - 20 mm
Pavimento PAV 3
Rede Alimentacé&o

Dimensionamento:
Alimentacéo Predial
Consumo diario = 10.00 m3/dia
Vazdo =0.12 I/s
Velocidade = 1.00 m/s
Diametro minimo = 10.76 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 820 mm




2.5.7.Peca LV - Detalhe H1 (PAV 3)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 3
Nivel geométrico: 16.00 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento

Cliente: Camara Municipal de Caieiras Data: 30/01/2018

Assunto: MEMORIA DE CALCULO Versdo: 00
Trech :J/azé ?mm Veloc | Comprimento (m) 3 (Prﬁréiz :Itur Elesniv (Pnrfs:”.))es
0 ws) ) .(m/s) '(I)’ub Equiv Total (m/m) ) o (m) (m) Disp iusant
1-2 1.36 810.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 35'6 1.50 1.50 |1.38
2-3 1.36 g0.0 1.09 |0.90 |0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 0.85 g0.0 0.68 |0.40 |7.60 |8.00 8'014 0.11 53'2 0.00 223 |2.11
4-5 0.85 g0.0 0.68 |0.41 |0.72 |1.13 8'014 0.02 33'2 0.00 2.11 |2.10
5-6 0.85 go.o 0.68 |0.95 |3.40 |4.35 8'014 0.06 33'2 0.95 3.05 | 2.99
6-7 0.85 g0.0 0.68 |3.55 |0.00 |3.55 8'014 0.05 ;2'2 3.55 6.54 |6.49
7-8 0.85 g0.0 0.68 |2.69 |3.40 |6.09 8'014 0.09 ;8'7 0.00 6.49 |6.40
8-9 0.85 go.o 0.68 |2.72 |3.40 |6.12 8'014 0.09 38'7 0.00 6.40 |6.32
9-10 0.85 go.o 0.68 |2.79 |3.40 |6.19 8'014 0.09 38'7 0.00 6.32 |6.23
10-11 |0.85 g0.0 0.68 |0.30 |3.40 |3.70 8'014 0.05 ;8'7 0.30 6.53 | 6.48
11-12 |0.33 g0.0 0.26 |7.11 |7.60 14'7 (6)'002 0.04 38'4 0.00 6.48 | 6.44
12-13 |0.33 30.0 0.26 |1.53 (3.40 |[4.93 2'002 0.01 (1)8'4 0.00 6.44 |6.43
13-14 |0.23 30.0 0.18 |0.90 |3.40 |4.30 2'001 0.01 (1)8'4 0.90 7.33 |7.32
14-15 |0.23 g0.0 0.18 |0.25 [7.60 |7.85 2'001 0.01 37'5 0.00 7.32 |7.31
15-16 |0.23 g0.0 0.18 |0.30 {3.40 |3.70 2'001 0.01 37'5 0.30 7.61 |7.60
16-17 |0.23 30.0 0.18 |0.30 {0.72 |1.02 2'001 0.00 (1)7'2 0.30 7.90 |7.90
17-18 |0.16 (1)5'0 093 |0.69 |7.60 |8.29 (7)'082 0.06 (1)6'9 0.00 7.90 |7.84
18-19 |0.16 (1)5'0 093 |0.90 |1.20 |2.10 (7)'082 0.17 ;6'9 0.90 8.74 | 8.56
19-20 |0.16 (1)5'0 0.93 |0.00 {1.20 |1.20 2'082 0.10 (1)6'0 0.00 8.56 |8.47

Pressées (m.c.a.)

Estatica | Perdade | Dinamica Minima
inicial carga disponivel |necessaria
9.60 1.12 8.48 1.00

Situacéo: Presséo suficiente
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2.5.8.Peca LV - Detalhe H25 (PAV 3)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 3
Nivel geométrico: 16.00 m
Processo de calculo: Universal

Tomada d'agua:

Nivel da conexdo extrema: 17.50 m

Situacdo: Pressao suficiente

Vaza |@ Veloc | Comprimento (m) Perda | Altur | Desniv Pressoes
Trech o (mm J (mcala ol (m.c.a)
o} ) Tub |Equiv | Tota | (m/m o Disp | Jusant
W) |y |Gy | TUO | EQUV I TOtR M)y Gy ) P
1-2 0.23 30.0 0.18 |0.30 {3.40 |3.70 2'001 0.01 |17.50 [0.30 0.30 |[0.29
2-3 0.23 30'0 0.18 |0.30 [0.72 |1.02 2'001 0.00 |17.20 [0.30 0.59 [ 0.59
3-4 0.16 35'0 0.93 |0.69 [7.60 |8.29 2'082 0.06 |16.90 |0.00 0.59 [ 0.53
4-5 0.16 (1)5'0 0.93 |0.90 [1.20 |2.10 2'082 0.17 |16.90 [0.90 1.43 [1.26
5-6 0.16 (1)5'0 0.93 |0.00 {120 |1.20 2'082 0.10 |16.00 |0.00 1.26 [1.16
Pressbes (m.c.a.)
Estéatica | Perda de | Dinamica Minima
inicial carga disponivel |necessaria
1.50 0.33 1.17 1.00




2.5.9.Peca LV - Detalhe H25 (PAV 3)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 3
Nivel geométrico: 16.00 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
Trech :J/azé ?mm Veloc | Comprimento (m) 3 (Prﬁréiz :Itur Elesniv (Pnrfs:”.))es
0 ws) ) .(m/s) '(I)’ub Equiv Total (m/m) ) o (m) (m) Disp iusant
1-2 1.36 810.0 1.09 |1.50 [2.30 |3.80 8'032 0.12 35'6 1.50 1.50 |1.38
2-3 1.36 g0.0 1.09 |0.90 |0.72 |1.62 8'032 0.05 54'1 0.90 2.28 |2.23
3-4 0.85 g0.0 0.68 |0.40 |7.60 |8.00 8'014 0.11 53'2 0.00 223 |2.11
4-5 0.85 g0.0 0.68 |0.41 |0.72 |1.13 8'014 0.02 33'2 0.00 2.11 |2.10
5-6 0.85 go.o 0.68 |0.95 |3.40 |4.35 8'014 0.06 33'2 0.95 3.05 | 2.99
6-7 0.85 g0.0 0.68 |3.55 |0.00 |3.55 8'014 0.05 ;2'2 3.55 6.54 |6.49
7-8 0.85 g0.0 0.68 |2.69 |3.40 |6.09 8'014 0.09 ;8'7 0.00 6.49 |6.40
8-9 0.85 go.o 0.68 |2.72 |3.40 |6.12 8'014 0.09 38'7 0.00 6.40 |6.32
9-10 0.85 go.o 0.68 |2.79 |3.40 |6.19 8'014 0.09 38'7 0.00 6.32 |6.23
10-11 |0.85 g0.0 0.68 |0.30 |3.40 |3.70 8'014 0.05 ;8'7 0.30 6.53 | 6.48
11-12 |0.33 g0.0 0.26 |7.11 |7.60 14'7 (6)'002 0.04 38'4 0.00 6.48 | 6.44
12-13 |0.33 30.0 0.26 |1.53 (3.40 |[4.93 2'002 0.01 (1)8'4 0.00 6.44 |6.43
13-14 |0.23 30.0 0.18 |2.40 |3.40 |5.80 2'001 0.01 (1)8'4 0.00 6.43 | 6.42
14-15 |0.23 g0.0 0.18 |0.90 |3.40 |4.30 2'001 0.01 38'4 0.90 7.32 |7.31
15-16 |0.23 g0.0 0.18 |0.25 [7.60 |7.85 2'001 0.01 37'5 0.00 7.31 |7.30
16-17 |0.23 30.0 0.18 |0.30 {3.40 |3.70 2'001 0.01 (1)7'5 0.30 7.60 |7.60
17-18 |0.23 30.0 0.18 |0.30 |0.72 |1.02 2'001 0.00 (1)7'2 0.30 7.90 |7.89
18-19 |0.16 (1)5'0 093 |0.70 |7.60 |8.30 (7)'082 0.06 ;6'9 0.00 7.89 | 7.83
19-20 |0.16 (1)5'0 0.93 |0.90 (1.20 |2.10 2'082 0.17 (1)6'9 0.90 8.73 | 8.56
20-21 |0.16 (1)5'0 0.93 |0.00 {1.20 |1.20 3'082 0.10 (1)6'0 0.00 8.56 |8.46
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Pressdes (m.c.a.)

Estéatica | Perda de | Dinamica Minima
inicial carga disponivel |necessaria
9.60 1.13 8.47 1.00

Situacédo: Presséao suficiente




2.5.10. PecalV - Detalhe H2 (PAV 3)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 3
Nivel geométrico: 16.00 m
Processo de calculo: Universal

Tomada d'agua:

Nivel da conexdo extrema: 17.50 m

Situacdo: Pressao suficiente

Vaza |@ Veloc | Comprimento (m) Perda | Altur | Desniv Pressoes
Trech o (mm J (mcala ol (m.c.a)
o} ) Tub |Equiv | Tota | (m/m o Disp | Jusant
W) |y |Gy | TUO | EQUV I TOtR M)y Gy ) P
1-2 0.23 30.0 0.18 |0.30 {3.40 |3.70 2'001 0.01 |17.50 [0.30 0.30 |[0.29
2-3 0.23 30'0 0.18 |0.30 [0.72 |1.02 2'001 0.00 |17.20 [0.30 0.59 [ 0.59
3-4 0.16 35'0 0.93 |0.68 [7.60 |8.28 2'082 0.06 |16.90 |0.00 0.59 [ 0.53
4-5 0.16 (1)5'0 0.93 |0.90 [1.20 |2.10 2'082 0.17 |16.90 [0.90 1.43 [1.26
5-6 0.16 (1)5'0 0.93 |0.00 {120 |1.20 2'082 0.10 |16.00 |0.00 1.26 [1.16
Pressbes (m.c.a.)
Estéatica | Perda de | Dinamica Minima
inicial carga disponivel |necessaria
1.50 0.33 1.17 1.00




2.5.11. PecalV - Detalhe H3 (PAV 3)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 3
Nivel geométrico: 16.00 m
Processo de calculo: Universal

Tomada d'agua:

Nivel da conexdo extrema: 18.40 m

Situacédo: Presséao suficiente

Vaza |@ Veloc | Comprimento (m) Perda | Altur | Desniv Pressoes
Trech o (mm J (mcala ol (m.c.a)
o ) Tub |Equiv | Tota | (m/m o Disp | Jusant
W) |y |Gy | TUO | EQUV I TOtR M)y Gy ) P
1-2 0.33 30.0 0.26 |0.47 |7.60 |8.07 2'002 0.02 |18.40 [0.00 0.00 |-0.02
2-3 0.33 30'0 0.26 |0.90 [3.40 |4.30 2'002 0.01 |18.40 [0.90 0.88 [ 0.87
3-4 0.23 30'0 0.18 |0.75 |7.60 |8.35 2'001 0.01 |17.50 [0.00 0.87 |0.86
4-5 0.23 30.0 0.18 |0.30 {3.40 |3.70 2'001 0.01 |17.50 [0.30 1.16 |1.15
5-6 0.23 30.0 0.18 |0.30 [0.72 |1.02 2'001 0.00 |17.20 [0.30 1.45 [1.45
6-7 0.16 (1)5'0 0.93 |0.69 [7.60 |8.29 (7)'082 0.06 |16.90 |0.00 1.45 (1.38
7-8 0.16 (1)5'0 0.93 |0.90 [1.20 |2.10 (7)'082 0.17 |16.90 [0.90 2.28 (211
8-9 0.16 (1)5'0 0.93 |0.00 {120 |1.20 3'082 0.10 |16.00 [0.00 2.11 |2.01
Pressbes (m.c.a.)
Estatica | Perda de | Dinamica Minima
inicial carga disponivel |necesséaria
2.40 0.37 2.03 1.00




2.5.12. PecalV - Detalhe H4 (PAV 3)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 3
Nivel geométrico: 16.00 m
Processo de calculo: Universal

Tomada d'agua:
Nivel da conexdo extrema: 18.40 m

Trech Vaza |@ Veloc | Comprimento (m) J Perda | Altur | Desniv (Pnrqe.z::j))es
o} ° (mm . Tub |Equiv (m/m) (m.caa el Disp | Jusant
sy 1) (m/s) o . Total ) (m) | (m) ' o
1-2 0.33 30'0 0.26 |4.71 |7.60 12'3 2'002 0.03 38'4 0.00 0.00 |-0.03
2-3 0.33 30'0 0.26 |0.90 |3.40 |4.30 2'002 0.01 38'4 0.90 0.87 | 0.86
3-4 0.33 30'0 0.26 |0.28 |3.40 |3.68 2'002 0.01 37'5 0.00 0.86 | 0.85
4-5 0.33 30.0 0.26 |0.30 |3.40 |3.70 2'002 0.01 37'5 0.30 1.15 |1.14
5-6 0.33 30.0 0.26 |0.30 |0.72 |1.02 2'002 0.00 37'2 0.30 1.44 |1.43
6-7 0.28 go.o 0.23 |0.20 |2.30 |2.50 2'002 0.01 ;6'9 0.20 1.63 |1.63
7-8 0.23 :')5'0 131 |0.11 |7.60 |7.71 2'151 0.03 (])'6'7 0.00 1.63 |1.60
8-9 0.16 (1)5'0 0.93 |0.59 |0.80 |1.39 3'082 0.11 36'7 0.00 1.60 |1.49
9-10 0.16 (1)5'0 0.93 |0.70 |1.20 |1.90 3'082 0.16 36'7 0.70 2.19 | 2.03
10-11 |0.16 3')5'0 0.93 |0.00 |1.20 |1.20 3'082 0.10 ;6'0 0.00 2.03 |1.93

Pressdes (m.c.a.)

Estéatica |Perda de | Dinamica Minima
inicial carga disponivel |necessaria
2.40 0.46 1.94 1.00

Situacdo: Pressao suficiente




2.5.13. PecalV - Detalhe H5 (PAV 3)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 3
Nivel geométrico: 16.00 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento

Cliente: Camara Municipal de Caieiras Data: 30/01/2018

Assunto:  MEMORIA DE CALCULO Vers&o: 00

. P 0
Vazad | @ Veloc | Comprimento (m) Perda | Altur | Desniv ressoes
Trech o (mm J (mcala ol (m.c.a.)
. - / .C. -
0 ws) (mis) '(I)’ub Equiv Total (m/m) ) m) m) Disp iusant
1-2 1.36 go.o 1.09 |[150 |2.30 |3.80 8'032 0.12 35'6 1.50 1.50 | 1.38
2-3 1.36 ;10.0 1.09 [0.90 |0.72 |1.62 8'032 0.05 54'1 0.90 2.28 [ 2.23
3-4 1.06 30.0 0.85 |0.40 |7.60 |8.00 (7)'020 0.17 53'2 0.00 2.23 | 2.06
4-5 1.06 30.0 0.85 |0.40 |0.72 |1.12 (7)'020 0.02 33'2 0.00 2.06 | 2.04
5-6 1.06 30'0 0.85 |0.65 |3.40 |4.05 (7)'020 0.08 33'2 0.65 2.69 | 2.60
6-7 1.06 go.o 0.85 |3.85 |3.40 |7.25 2'020 0.15 52'5 3.85 6.45 | 6.30
7-8 1.06 go.o 0.85 |1.01 |3.40 |4.41 2'020 0.09 38'7 0.00 6.30 | 6.21
8-9 1.06 30'0 0.85 |3.91 |3.40 |7.31 (7)'020 0.15 38'7 0.00 6.21 | 6.06
9-10 |1.06 40.0 0.85 24.2 3.40 276 10.020 0.57 18.7 0.00 6.06 |5.49
0 8 8 7 0
10-11 | 1.06 40.0 0.85 27.0 2.30 29.3 10.020 0.61 18.7 0.00 5.49 |4.88
0 8 8 7 0
11-12 |0.46 go.o 0.37 |0.30 |7.60 |7.90 2'004 0.04 38'7 0.30 5.18 |5.14
12-13 | 0.46 30'0 0.37 |2.47 |3.40 |5.87 2'004 0.03 é8'4 0.00 5.14 |5.12
13-14 [0.33 30'0 0.26 [0.10 |(7.60 |7.70 2'002 0.02 é8'4 0.00 5.12 [5.10
14-15 [0.33 go.o 0.26 [2.09 [3.40 |5.49 (6).002 0.01 ;8'4 0.00 5.10 | 5.08
15-16 |0.33 30.0 0.26 |0.90 |3.40 |4.30 2'002 0.01 ;8'4 0.90 5.98 |5.97
16-17 |0.33 30'0 0.26 |0.30 |0.72 |1.02 2'002 0.00 37'5 0.30 6.27 | 6.27
17-18 |0.23 30'0 0.18 |0.37 |7.60 |7.97 2'001 0.01 37'2 0.00 6.27 | 6.26
18-19 [0.23 go.o 0.18 |0.30 |3.40 |3.70 2'001 0.01 37'2 0.30 6.56 | 6.55
19-20 |0.23 35'0 1.31 [0.30 |0.05 |[0.35 2'151 0.05 (1)6'9 0.30 6.85 | 6.80
20-21 (0.16 35'0 0.93 |0.62 |2.40 |3.02 (7)'082 0.25 (1)6'6 0.00 6.80 | 6.56
21-22 |0.16 35'0 0.93 [0.60 [0.50 [1.10 (7)'082 0.09 36'6 0.60 7.16 | 7.06
22-23 (0.16 35'0 0.93 |0.00 |1.20 |1.20 3'082 0.10 ;6'0 0.00 7.06 |6.97
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Pressdes (m.c.a.)

Estéatica | Perda de | Dinamica Minima
inicial carga disponivel |necessaria
9.60 2.62 6.98 1.00

Situacédo: Presséao suficiente




2.5.14. PecalV - Detalhe H6 (PAV 3)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 3
Nivel geométrico: 16.00 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento

Cliente: Camara Municipal de Caieiras Data: 30/01/2018

Assunto:  MEMORIA DE CALCULO Vers&o: 00

. P 0
Vazad | @ Veloc | Comprimento (m) Perda | Altur | Desniv ressoes
Trech o (mm J (mcala ol (m.c.a.)
. - / .C. -
0 ws) (mis) '(I)’ub Equiv Total (m/m) ) m) m) Disp iusant
1-2 1.36 go.o 1.09 |[150 |2.30 |3.80 8'032 0.12 35'6 1.50 1.50 | 1.38
2-3 1.36 810.0 1.09 [0.90 |0.72 |1.62 8'032 0.05 54'1 0.90 2.28 [ 2.23
3-4 1.06 30.0 0.85 |0.40 |7.60 |8.00 (7)'020 0.17 53'2 0.00 2.23 | 2.06
4-5 1.06 30'0 0.85 |0.40 |0.72 |1.12 (7)'020 0.02 33'2 0.00 2.06 | 2.04
5-6 1.06 30'0 0.85 |0.65 |3.40 |4.05 (7)'020 0.08 33'2 0.65 2.69 | 2.60
6-7 1.06 go.o 0.85 |3.85 |3.40 |7.25 3'020 0.15 ;2'5 3.85 6.45 | 6.30
7-8 1.06 go.o 0.85 |1.01 |3.40 |4.41 3'020 0.09 38'7 0.00 6.30 | 6.21
8-9 1.06 30'0 0.85 |3.91 |3.40 |7.31 (7)'020 0.15 38'7 0.00 6.21 | 6.06
9-10 |1.06 40.0 0.85 24.2 3.40 276 10.020 0.57 18.7 0.00 6.06 |5.49
0 8 8 7 0
10-11 | 1.06 40.0 0.85 27.0 2.30 29.3 10.020 0.61 18.7 0.00 5.49 |4.88
0 8 8 7 0
11-12 |0.46 go.o 0.37 |0.30 |7.60 |7.90 2'004 0.04 38'7 0.30 5.18 |5.14
12-13 | 0.46 30'0 0.37 |2.47 |3.40 |5.87 2'004 0.03 (1)8'4 0.00 5.14 |5.12
13-14 |0.33 30.0 0.26 |0.72 [2.30 |3.02 2'002 0.01 (1)8'4 0.00 512 |5.11
14-15 [0.33 go.o 0.26 [0.90 [3.40 |4.30 (6)'002 0.01 ;8'4 0.90 6.01 | 6.00
15-16 |0.33 30.0 0.26 |0.30 |0.72 |1.02 2'002 0.00 37'5 0.30 6.30 | 6.29
16-17 |0.33 30'0 0.26 |0.37 |3.40 |3.77 2'002 0.01 (1)7'2 0.00 6.29 | 6.28
17-18 [0.23 30'0 0.18 [0.30 |[7.60 |7.90 2'001 0.01 (1)7'2 0.30 6.58 | 6.57
18-19 [0.23 (1)5'0 131 |0.30 [0.05 |0.35 2'151 0.05 36'9 0.30 6.87 | 6.83
19-20 |0.16 35'0 0.93 |0.62 |2.40 |3.02 2'082 0.25 (1)6'6 0.00 6.83 | 6.58
20-21 (0.16 35'0 0.93 |0.60 |1.20 |1.80 (7)'082 0.15 (1)6'6 0.60 7.18 | 7.03
21-22 (0.16 (1)5'0 0.93 |0.00 {1.20 |1.20 (7)'082 0.10 ;6'0 0.00 7.03 | 6.93
92/111
INPLENITUS

Projetos, Gerenciamento e Fiscalizacdo de Obras Ltda.
Rua Tenente Negréo, 90 — 5° Andar — Itaim Bibi — SP
inplenitus@inplenitus.com.br — www.inplenitus.com.br

11 3739-4659

IN_054_01_PE_HID_V0O-
MemorialCalculo



Pressdes (m.c.a.)

Estéatica | Perda de | Dinamica Minima
inicial carga disponivel |necessaria
9.60 2.66 6.94 1.00

Situacédo: Presséao suficiente




2.5.15. PecalV - Detalhe H25 (PAV 3)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 3
Nivel geométrico: 16.00 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto:  MEMORIA DE CALCULO Vers&o: 00
. P 0
Vazad | @ Veloc | Comprimento (m) Perda | Altur | Desniv ressoes
Trech o (mm J (mcala ol (m.c.a.)
. - / .C. -
0 ws) (mis) '(I)’ub Equiv Total (m/m) ) m) m) Disp iusant
1-2 1.36 go.o 1.09 |[150 |2.30 |3.80 8'032 0.12 35'6 1.50 1.50 | 1.38
2-3 1.36 ;10.0 1.09 [0.90 |0.72 |1.62 8'032 0.05 54'1 0.90 2.28 [ 2.23
3-4 1.06 30.0 0.85 |0.40 |7.60 |8.00 (7)'020 0.17 53'2 0.00 2.23 | 2.06
4-5 1.06 30.0 0.85 |0.40 |0.72 |1.12 (7)'020 0.02 33'2 0.00 2.06 | 2.04
5-6 1.06 30'0 0.85 |0.65 |3.40 |4.05 (7)'020 0.08 33'2 0.65 2.69 | 2.60
6-7 1.06 go.o 0.85 |3.85 |3.40 |7.25 2'020 0.15 52'5 3.85 6.45 | 6.30
7-8 1.06 go.o 0.85 |1.01 |3.40 |4.41 2'020 0.09 38'7 0.00 6.30 | 6.21
8-9 1.06 30'0 0.85 |3.91 |3.40 |7.31 (7)'020 0.15 38'7 0.00 6.21 | 6.06
9-10 |1.06 40.0 0.85 24.2 3.40 276 10.020 0.57 18.7 0.00 6.06 |5.49
0 8 8 7 0
10-11 | 1.06 40.0 0.85 27.0 2.30 29.3 10.020 0.61 18.7 0.00 5.49 |4.88
0 8 8 7 0
11-12 |0.96 go.o 0.76 |9.96 |2.30 (132'2 2'017 0.21 38'7 0.00 4.88 | 4.67
12-13 |0.52 40.0 0.41 23.6 2.30 25.9 10.005 0.15 18.7 0.00 4.67 |4.52
0 6 6 9 0
13-14 |0.52 30'0 0.41 |3.90 (340 |7.30 8'005 0.04 38'7 0.00 452 |4.48
14-15 [0.52 30.0 0.41 |0.30 (3.40 |3.70 8'005 0.02 38'7 0.30 4.78 | 4.76
15-16 |0.33 30.0 0.26 |0.15 |7.60 |7.75 2'002 0.02 ;8'4 0.00 476 |4.74
16-17 |0.33 30'0 0.26 |0.19 |3.40 |3.59 2'002 0.01 é8'4 0.00 474 1473
17-18 |0.23 30'0 0.18 |0.25 [7.60 |7.85 2'001 0.01 é8'4 0.00 473 |4.71
18-19 [0.23 go.o 0.18 [0.90 [3.40 |4.30 2'001 0.01 ;8'4 0.90 5.61 |5.61
19-20 |0.23 30.0 0.18 |0.22 |3.40 |3.62 2'001 0.01 (1)7'5 0.00 5.61 | 5.60
20-21 (0.23 30.0 0.18 |0.30 |3.40 |3.70 2'001 0.01 (1)7'5 0.30 5.90 |5.90
21-22 (0.23 30.0 0.18 |0.20 [0.72 |0.92 2'001 0.00 37'2 0.20 6.10 | 6.10
22-23 (0.16 g0.0 0.13 |0.20 |2.30 |2.50 g.OOO 0.00 ;7'0 0.20 6.30 | 6.29
23-24 (0.16 35'0 0.93 |0.20 |0.05 |0.25 3'082 0.02 (1)6'8 0.20 6.49 | 6.48
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24-25 |0.16 35'0 0.93 |150 |1.20 |2.70 3'082 0.22 36'6 0.00 6.48 |6.25
25-26 |0.16 ;5'0 093 |0.20 |1.20 |1.40 3'082 0.12 (]56'6 0.00 6.25 |6.14
26-27 |0.16 35'0 093 |0.60 |1.20 |1.80 2'082 0.15 (]56'6 0.00 6.14 |5.99
27-28 |0.16 35'0 0.93 |0.60 |1.20 |1.80 2'082 0.15 36'6 0.60 6.59 |6.44
28-29 |0.16 35'0 093 |0.00 |1.20 |1.20 3'082 0.10 36'0 0.00 6.44 |6.34

Pressbes (m.c.a.)

Estatica |Perdade |Dinamica Minima
inicial carga disponivel |necesséaria
9.60 3.24 6.36 1.00

Situacéo: Presséo suficiente




2.5.16. PecalV - Detalhe H7 (PAV 3)

Conexao analisada:
Lavatorio com joelho de 90° - 20 mm - 1/2" (PVC rigido soldavel)
Pavimento PAV 3
Nivel geométrico: 16.00 m
Processo de calculo: Universal

Tomada d'agua:
Tomadas d’agua- saidas curtas - 1 1/2" (PVC rigido soldavel)
Nivel geométrico: 25.60 m
Pressao inicial: 0.00 m.c.a




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto:  MEMORIA DE CALCULO Vers&o: 00
. P 0
Vazad | @ Veloc | Comprimento (m) Perda | Altur | Desniv ressoes
Trech o (mm J (mcala ol (m.c.a.)
. - / .C. -
0 ws) (mis) '(I)’ub Equiv Total (m/m) ) m) m) Disp iusant
1-2 1.36 go.o 1.09 |[150 |2.30 |3.80 8'032 0.12 35'6 1.50 1.50 | 1.38
2-3 1.36 ;10.0 1.09 [0.90 |0.72 |1.62 8'032 0.05 54'1 0.90 2.28 [ 2.23
3-4 1.06 30.0 0.85 |0.40 |7.60 |8.00 (7)'020 0.17 53'2 0.00 2.23 | 2.06
4-5 1.06 30.0 0.85 |0.40 |0.72 |1.12 (7)'020 0.02 33'2 0.00 2.06 | 2.04
5-6 1.06 30'0 0.85 |0.65 |3.40 |4.05 (7)'020 0.08 33'2 0.65 2.69 | 2.60
6-7 1.06 go.o 0.85 |3.85 |3.40 |7.25 2'020 0.15 52'5 3.85 6.45 | 6.30
7-8 1.06 go.o 0.85 |1.01 |3.40 |4.41 2'020 0.09 38'7 0.00 6.30 | 6.21
8-9 1.06 30'0 0.85 |3.91 |3.40 |7.31 (7)'020 0.15 38'7 0.00 6.21 | 6.06
9-10 |1.06 40.0 0.85 24.2 3.40 276 10.020 0.57 18.7 0.00 6.06 |5.49
0 8 8 7 0
10-11 | 1.06 40.0 0.85 27.0 2.30 29.3 10.020 0.61 18.7 0.00 5.49 |4.88
0 8 8 7 0
11-12 |0.96 go.o 0.76 |9.96 |2.30 (132'2 2'017 0.21 38'7 0.00 4.88 | 4.67
12-13 |0.52 40.0 0.41 23.6 2.30 25.9 10.005 0.15 18.7 0.00 4.67 |4.52
0 6 6 9 0
13-14 |0.52 30'0 0.41 |3.90 (340 |7.30 8'005 0.04 38'7 0.00 452 |4.48
14-15 [0.52 30.0 0.41 |0.30 (3.40 |3.70 8'005 0.02 38'7 0.30 4.78 | 4.76
15-16 |0.33 30.0 0.26 |0.15 |7.60 |7.75 2'002 0.02 ;8'4 0.00 476 |4.74
16-17 |0.33 30'0 0.26 |0.19 |3.40 |3.59 2'002 0.01 é8'4 0.00 474 1473
17-18 |0.23 30'0 0.18 |0.10 (2.30 |2.40 2'001 0.00 é8'4 0.00 4,73 |4.72
18-19 |0.23 go.o 0.18 [0.50 [3.40 |3.90 2'001 0.01 ;8'4 0.50 5.22 |5.22
19-20 |0.23 30.0 0.18 |0.12 |3.40 |3.52 2'001 0.01 (1)7'9 0.00 5.22 |5.21
20-21 (0.23 30.0 0.18 |0.56 |3.40 |3.96 2'001 0.01 (1)7'9 0.00 5.21 |5.21
21-22 (0.23 30.0 0.18 |0.40 [3.40 |3.80 2'001 0.01 37'9 0.40 5.61 | 5.60
22-23 (0.23 g0.0 0.18 |0.30 |0.72 |1.02 2'001 0.00 37'5 0.30 5.90 |5.90
23-24 (0.23 35'0 1.31 [0.30 |0.05 [0.35 2'151 0.05 (1)7'2 0.30 6.20 | 6.15
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24-25 |0.16 35'0 0.93 |0.56 |2.40 |2.96 3'082 0.24 36'9 0.00 6.15 |5.91
25-26 |0.16 ;5'0 093 |2.09 |1.20 |3.29 3'082 0.27 (]56'9 0.00 591 |5.64
26-27 |0.16 35'0 093 |0.90 |1.20 |2.10 2'082 0.17 (]56'9 0.90 6.54 | 6.36
27-28 |0.16 35'0 0.93 |0.00 |1.20 |1.20 2'082 0.10 36'0 0.00 6.36 | 6.26

Pressdes (m.c.a.)

Estatica |Perdade |Dinamica Minima
inicial carga disponivel |necesséaria
9.60 3.32 6.28 1.00

Situacéo: Presséo suficiente




2.6. Pavimento COBERTURA

2.6.1.Coluna AFB-1 (COBERTURA)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento COBERTURA

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
Lavatorio com joelho| 20 mm -
PVC de 900 1/2" 13 0.30 [3.90 |3.90 0.15 [1.95 [1.95
pyc | Vaso santario com| ., 14 030 [420 [810 |0.15 |2.10 |4.05
caixa acoplada

Dimensionamento:
Peso total associado = 8.10
Vazao total associada = 4.05 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):
Q=0.85l/s

Diametro minimo: g1/2"

Diametro calculado: 19.04 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.6.2.Coluna AFB-2 (COBERTURA)

Tubo an

alisado:

PVC rigido soldavel - 50 mm
Pavimento COBERTURA

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
pyc | Vaso saniario com |, 21 030 |6.30 |6.30 |0.15 |3.15 |3.15
caixa acoplada
Lavatorio com joelho| 20 mm -
PvC de 90° 1/2" 21 0.30 |6.30 |12.60 |[0.15 |3.15 [6.30

Dimensionamento:
Peso total associado = 12.60
Vazao total associada = 6.30 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

1.06 /s

Diametro minimo: @1/2"
Diametro calculado: 21.26 mm

Diametro necessario: g1"
Diametro comercial equivalente: 32 mm




2.6.3.Coluna AL-1 (COBERTURA)

Fonte de Alimentacéo:
PVC rigido soldavel - Tubos - 20 mm
Pavimento COBERTURA
Rede Alimentacé&o

Dimensionamento:
Alimentacéo Predial
Consumo diario = 10.00 m3/dia
Vazdo =0.12 I/s
Velocidade = 1.00 m/s
Diametro minimo = 10.76 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 820 mm




2.7. Pavimento BARRILETE / CS MAQ

2.7.1.Coluna AFB-1 (BARRILETE / CS MAQ)

Tubo analisado:

PVC rigido soldavel - 50 mm

Pavimento BARRILETE / CS MAQ

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
Lavatorio com joelho| 20 mm -
PVC de 900 1/2" 13 0.30 [3.90 |3.90 0.15 [1.95 [1.95
pyc | Vaso santario com| ., 14 030 [420 [810 |0.15 |2.10 |4.05
caixa acoplada

Dimensionamento:
Peso total associado = 8.10
Vazao total associada = 4.05 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):

Q:

0.851/s

Diametro minimo: g1/2"

Diametro calculado: 19.04 mm

Diametro necessario: g3/4"
Diametro comercial equivalente: 25 mm




2.7.2.Coluna AFB-2 (BARRILETE / CS MAQ)

Tubo analisado:
PVC rigido soldavel - 50 mm
Pavimento BARRILETE / CS MAQ

Rede Agua fria
Aparelhos Peso Vazao (I/s)
Material | Grupo Item Quant. | Unit. | Total | Acum. |Unit. | Total | Acum.
pyc | Vaso saniario com |, 21 030 |6.30 |6.30 |0.15 |3.15 |3.15
caixa acoplada
Lavatorio com joelho| 20 mm -
PvC de 90° 1/2" 21 0.30 |6.30 |12.60 |[0.15 |3.15 [6.30

Dimensionamento:
Peso total associado = 12.60
Vazao total associada = 6.30 I/s
Maior vazéo associada = 0.15I/s

Vazao para dimensionamento (usando método dos pesos):
Q=1.061/s

Diametro minimo: g1/2"

Diametro calculado: 21.26 mm

Diametro necessario: g1"
Diametro comercial equivalente: 32 mm




2.7.3.Coluna AL-1 (BARRILETE / CS MAQ)

Fonte de Alimentacéo:
PVC rigido soldavel - Tubos - 20 mm
Pavimento BARRILETE / CS MAQ
Rede Alimentacé&o

Dimensionamento:
Alimentacéo Predial
Consumo diario = 10.00 m3/dia
Vazdo =0.12 I/s
Velocidade = 1.00 m/s
Diametro minimo = 10.76 mm

Diametro necessario: g1/2"
Diametro comercial equivalente: 820 mm




Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
3. QUANTITATIVOS
3.1. AguaFria
Alimentacéao - Metais
Registro de esfera
1/2" 1 pc
Registro esfera borboleta bruto PVC
1/2" 1pc
Alimentacéao - PVC misto soldavel
Colar de tomada em PVC
1/2" 1pc
Joelho 90 soldavel ¢/ rosca
20 mm - 1/2" 4 pe
Alimentacédo - PVC rigido roscavel
Tubos
1/2" 0,28 m
Alimentacédo - PVC rigido soldéavel
Adapt sold. c/ flange livre p/ cx. d"agua
20 mm - 1/2" 1 pc
Adapt sold.curto c/bolsa-rosca p registro
20 mm - 1/2" 2 p¢
Joelho 90° soldavel
20 mm 7 pc
Tubos
20 mm 33,19 m
50 mm 7,20 m
Agua fria - Aparelho
Chuveiro
20mm x 1/2" 2 p¢
Mictério de Descarga Descontinua
1/2" 2 p¢
Torneira de lavatério
20 mm - 1/2" 53 p¢
Vaso Sanitario ¢/ cx. acoplada
1/2" 49 p¢
Vaso sanitario p/ caixa de descarga
1/2" 2 p¢
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Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00

Agua fria - Ago carbono
Cotovelo 90°

11/2" 1 pc
Té
11/2" 1p¢

Agua fria - Metais
Registro de gaveta bruto ABNT

1.1/2" 54 p¢
Registro de pressao c¢/ canopla cromada
1/2" 2 p¢

Agua fria - PVC Acessorios
Bolsa de ligacdo p/ vaso sanitario

1.1/2" 51 p¢
Cx. de descarga s/ engate flexivel

Branco - cinza - bege - caramelo 2 p¢
Engate flexivel cobre cromado com canopla

1/2 - 30cm 49 p¢
Engate flexivel plastico

1/2 - 30cm 53 p¢
Tubo de descida de embutir p/ cx. descarga

40" 2 p¢

Agua fria - PVC misto soldavel
Joelho 90 soldavel ¢/ rosca

20 mm - 1/2" 51 p¢
Luva soldavel ¢/ rosca
20 mm -1/2" 2 p¢

Agua fria - PVC rigido soldavel
Adapt sold c/ flange fixo p cx. d"agua

50 mm - 1.1/2" 4 pc
Adapt sold. c/ flange livre p/ cx. d"agua
50 mm- 1.1/2" 1 pc
Adapt sold.curto c/bolsa-rosca p registro
20 mm - 1/2" 2p¢c
50 mm - 1.1/2" 108 p¢
Bucha de reducéao sold. longa
50 mm - 20 mm 67 p¢
Cap soldavel
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Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00

50 mm 1pc

Curva 90 soldavel

20 mm 11 p¢

50 mm 1pc

Joelho 90° soldavel

20 mm 34 p¢

50 mm 184 p¢

Luva soldavel

20 mm 1pc

Tubos

20 mm 112,52 m

50 mm 511,67 m

Té 90 soldavel

20 mm 11 p¢

50 mm 63 p¢

Té de reducéo 90 soldavel

50 mm - 20 mm 30 p¢

Agua fria - PVC soldavel azul ¢/ bucha latdo

Joelho 90° soldavel com bucha de latdo

20 m - 1/2" 57 ¢

3.2. Esgoto

Esgoto - Caixas de Passagem

Caixa de areia pluvial sem grelha

CA- 60x60cm 6 pc

Caixa de inspecédo esgoto simples

CE- 60x60 cm 12 p¢

CE-80x80cm 1 pc

Esgoto - PVC Acessorios

Caixa sifonada

150x150x50 21 pg

150x150x50R 6 p¢
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Cadigo: 054_01

Contrato: 017/2017 Resp. Proc.: Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
Ralo sifonado alt. reg. saida 40
100 mm - 40 mm 59 p¢
Sifao de copo p/ pia e lavatoério
1"-1.1/2" 51 p¢
Sifao flexivel p/ Mictério
1.1/4"- 2" 1 pg
Valvula p/ lavatério e tanque
1" 51 p¢
Esgoto - PVC Esgoto
Adaptador c/anel-borracha p/sifdo metalico
1.1/2" - 40 mm 1 p¢
Cap
100 mm 2pc
Curva 45 longa
100 mm 1 pc
Curva 90 curta
100 mm 1p¢
40 mm 110 p¢
50 mm 1pc
Joelho 45
100 mm 61 p¢
40 mm 91 p¢
50 mm 4 p¢
Joelho 90
100 mm 64 p¢
40 mm 15 p¢
50 mm 4 pc
Joelho 90 c/anel p/ esgoto secundario
40 mm - 1.1/2" 51 p¢
Juncéo simples
100 mm - 50 mm 8 p¢
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Cédigo: 054 01

Contrato: 017/2017 Resp. Proc.. Dario Nascimento
Cliente: Camara Municipal de Caieiras Data: 30/01/2018
Assunto: MEMORIA DE CALCULO Versdo: 00
100 mm- 100 mm 27 p¢
50 mm - 50 mm 2 p¢
Prolongamento para valvula de retencao
150 mm 1 pc
Tubo PVC ponta-bolsa c/ virola
100 mm - 4" 26,87 m
150 mm - 6" 3,06 m
50 mm - 2" 49,87 m
75 mm - 3" 26,29 m
Tubo rigido ¢/ ponta e bolsa soldavel
40 mm 79,10 m
Tubo rigido ¢/ ponta lisa
100 mm - 4" 358,63 m
40 mm 226,42 m
50 mm - 2" 25,33 m
Té 45
40 mm 21 p¢
Té 90
40 mm 11 p¢
Té de inspecao
100 mm - 75 mm 1 p¢
Té sanitario
100 mm - 100 mm 4 p¢
100 mm - 50 mm 3 p¢c

Pluvial - FoFo - Linha predial

Tubo ponta - bolsa
100 mm 12,95 m
Pluvial - PVC Drenagem

Tubo PVC corrugado perfurado p/ drena
100 mm 65,94 m
Pluvial - PVC Esgoto

110/111
INPLENITUS
Projetos, Gerenciamento e Fiscalizacdo de Obras Ltda.
Rua Tenente Negréo, 90 — 5° Andar — Itaim Bibi — SP
inplenitus@inplenitus.com.br — www.inplenitus.com.br
11 3739-4659

IN_054 01_PE_HID_VO0O0-
MemorialCalculo



Prolongamento p/ caixa sifonada

150 mm 2pc
Ventilacdo - PVC Acessorios

Caixa sifonada

150x150x50 2 p¢
Ventilag&o - PVC Esgoto

Curva 45 longa

50 mm 3 p¢
Joelho 45

50 mm 8 p¢
Joelho 90

50 mm 9 p¢
Tubo PVC ponta-bolsa c/ virola

100 mm - 4" 3,72m
Tubo rigido ¢/ ponta lisa

100 mm - 4" 3,85 m
50 mm - 2" 91,25 m

Agua fria - PVC rigido soldéavel

Joelho 90° soldavel

50 mm

1pc




