ENGENHARIA & PROJETOS

PROJETO HIDROSSANITARIO

(MEMORIA DE CALCULO)

OBRA:

CONSTRUCAO DA EMEF ESTHER DA COSTA SANTOS

ENDERECO:
RUA ADECLINIO DURAES, S/N°~- BAIRRO NOVA MUNIQUE -
VILA PAVAO - ES
PROPRIETARIO:

MUNICIPIO DE VILA PAVAO
CNPJ: 36.350.346/0001-67

AUTOR PROJETO:

CARLOS RAPHAEL MONTEIRO DE LEMOS
CREA 11840/D - ES
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1 PAVIMENTO TERREO
Coluna AF-1 (TERREO)
Conexao analisada
Te 90 soldavel - 25 mm (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech | o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) to v. | ) ) (m) (m) b, te
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'8 35.68
2-3 3.05| 40 2.43 5.00 1.20 | 6.20 0'173 1.1 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57'2 0'178 10.30 0.00 0.00 34'2 24.26
4-5 3.05| 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 0.00 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 1.20 | 1.70 0'173 0.31 0.00 -0.50 22'3 22.67
7-8 3.05| 40 2.43 3.00 0.01 | 3.01 0'178 0.54 0.50 -3.00 19'? 19.12
8-9 3.05| 40 2.43 2.04 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54
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910 | 305| 40 | 243| 349 100|449 | %" | o081| 350 o000 8P| 4773
10-11 282 | 40 2.24 3.68 | 2.20 | 5.88 0.15: 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 2.20 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 | 1.03 | 25 210 35.91 7.30 43'? 0'24;; 9.01 | 3.50 0.00 16': 7.10
0.247
1314 | 1.03 | 25 2.10 5.30 | 0.60 | 5.90 0 1.46 | 3.50 0.00 | 7.10 5.64
0.241
14-15 | 1.02 | 25 2.07 4.63 | 0.90 | 5.53 0 1.33 | 3.50 0.00 | 5.64 4.31
0.156
1516 | 0.81 | 25 1.65 0.81 0.90 | 1.71 2 0.27 | 3.50 0.00 | 4.31 4.04
16-17 | 0.80 | 25 1.63 7.66 | 3.10 10'; 0'15§ 1.64 | 3.50 0.00 | 4.04 2.4
0.152
1718 | 0.80 | 25 1.63 0.80 | 0.60 | 1.40 2 0.21 | 3.50 0.00 | 2.41 219
0.152
18-19 | 0.80 | 25 1.63 2.50 | 1.50 | 4.00 2 0.61 | 3.50 2.50 | 4.69 4.08
0.475
19-20 | 0.80 | 20 2.54 0.00 | 2.40 | 2.40 6 114 | 1.00 0.00 | 4.08 2.94
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 33.06 2.94 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC ;?e?; soldavel ¢/ redugao 50 mm- 32mm 1 2.20 2.20

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680

Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208



N)
Q.

ML
ENGENHARIA & PROJETOS
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 730 730
lateral
PVC Te 90 soldavel ¢/ reducgéo 50 mm- 25mm 1 220 220
lateral
PVC Curva 90 soldavel 32 mm 2 0.60 1.20
PVC Te 90 soldavel ¢/ reducgéo 32 mm- 25mm 5 0.90 1.80
lateral
PVC Te 90 soldavel 32 mm 1 3.10 3.10
PVC Joelho 90 soldavel 32 mm 1 1.50 1.50
PVC Te 90 soldavel 25 mm 1 2.40 2.40
Coluna AF-2 (TERREO)
Conexao analisada
Luva soldavel - 25 mm (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Presséo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech | o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) | S| I TTE Do m) ) TR
1-2 3.05| 40 2.43 7.00 | 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
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2-3 3.05| 40 2.43 5.00 | 1.20 | 6.20 0'173 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57': 0'178 10.30 | 0.00 0.00 34': 24.26
4-5 3.05| 40 2.43 162 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24': 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05| 40 2.43 204 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 349 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73
10-11 282 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 2.20 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 | 0.56 | 20 1.79 30.48 | 7.30 37'; 0'24; 741 | 3.50 0.00 15'; 8.36
1415 | 0.30 | 20 0.95 12.29 | 0.80 13'3 0'062 0.79 | 3.50 0.00 | 8.36 7.57
0.060
15-16 | 0.30 | 20 0.95 3.98 | 0.50 | 4.48 3 0.27 | 3.50 0.00 | 7.57 7.30
0.060
16-17 | 0.30 | 20 0.95 0.80 | 0.50 | 1.30 3 0.08 | 3.50 0.00 | 7.30 7.22
0.060
17-18 | 0.30 | 20 0.95 250 | 1.20 | 3.70 3 0.22 | 3.50 250 | 9.72 9.50
0.060
18-19 | 0.30 | 20 0.95 0.00 | 0.01 | 0.01 3 0.00 | 1.00 0.00 | 9.50 9.50
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 26.50 9.50 0.50

Situagdo: Pressao suficiente
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Conexdes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

pvc | e 90soldavelc/redugdo | 55 1 3omm 2 2.20 4.40
lateral

PVC Te 90 soldavel c/ redugéo 50 mm- 25mm 1 220 220
lateral

pvc | e 90soldavelclredugdo | 55 1 o5mm 1 7.30 7.30
lateral

PVC Te 90 soldavel 25 mm 1 0.80 0.80

PVC Curva 90 soldavel 25 mm 2 0.50 1.00

PVC Joelho 90 soldavel 25 mm 1 1.20 1.20

PVC Luva soldavel 25 mm 1 0.01 0.01

Coluna AF-3 (TERREO)

Conexao analisada

Luva soldavel - 25 mm (PVC rigido soldavel)

Pavimento TERREO

Nivel geométrico: 1.00 m

Processo de calculo: Universal

Tomada d agua:

Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)

Nivel geométrico: 7.00 m

Pressdo inicial: 30.00 m.c.a.
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Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a ol (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Ws) | m) | (mis) | “SOEH | SO TR S T I I e

1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'173 132 | 7.00 7.00 37'8 35.68

2-3 3.05| 40 2.43 5.00 | 1.20 | 6.20 0'178 111 | 0.00 0.00 35': 34.56

34 3.05| 40 2.43 56.04 | 1.20 57'2 0'173 10.30 | 0.00 0.00 34': 24.26

4-5 3.05| 40 2.43 162 | 1.20 | 2.82 0'178 0.51 | 0.00 0.00 24'; 23.75

5-6 3.05| 40 2.43 0.57 | 1.00 | 1.57 0'173 0.28 | 0.00 0.00 23'; 23.47

6-7 3.05| 40 2.43 0.50 | 1.20 | 1.70 0'178 0.31 | 0.00 -0.50 22'? 22.67

7-8 3.05| 40 2.43 3.00 | 0.01 | 3.01 0'173 0.54 | 0.50 -3.00 19'? 19.12

8-9 3.05| 40 2.43 204 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54

9-10 3.05| 40 2.43 349 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73

10-11 282 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83

1112 | 2.81 | 40 2.24 245 | 2.20 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11

1213 | 1.03 | 25 2.10 35.91 7.30 43': 0'243 9.01 | 3.50 0.00 16':: 7.10
0.247

1314 | 1.03 | 25 210 5.30 | 0.60 | 5.90 0 1.46 | 3.50 0.00 | 7.10 5.64
0.021

1415 | 0.16 | 20 0.52 255 | 3.10 | 5.65 2 0.08 | 3.50 0.00 | 5.64 5.56
0.021

1516 | 0.16 | 20 0.52 250 | 1.20 | 3.70 2 0.08 | 3.50 2.50 | 8.06 7.98
0.021

16-17 | 0.16 | 20 0.52 0.00 | 0.01 | 0.01 2 0.00 | 1.00 0.00 | 7.98 7.98
Pressodes (m.c.a.)

Estatica Perda de Dinamica Minima
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inicial carga disponivel necessaria
36.00 28.02 7.98 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 21/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 220 220
lateral

PVC Te 90 soldavel ¢/ reducéo 50 mm- 32mm 1 730 730
lateral

PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 1 220 220
lateral

PVC Curva 90 soldavel 32 mm 1 0.60 0.60

PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 1 310 310
lateral

PVC Joelho 90 soldavel 25 mm 1 1.20 1.20

PVC Luva soldavel 25 mm 1 0.01 0.01

Coluna AF-4 (TERREO)

Conexdo analisada

Luva soldavel - 25 mm (PVC rigido soldavel)
Pavimento TERREO

Nivel geométrico: 1.00 m

Processo de calculo: Universal

Tomada d agua:
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Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a ol (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mls) to v. | ) ) (m) (m) b, te
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'178 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'178 10.30 | 0.00 0.00 34': 24.26
4-5 3.05 | 40 2.43 162 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24'2 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'3 19.12
8-9 3.05 | 40 2.43 204 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 091 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 2.20 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
12-13 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16'1 15.77
1314 | 0.56 | 20 1.79 30.48 | 7.30 37'; 0'24; 741 | 3.50 0.00 15'; 8.36
0.175
1415 | 047 | 20 1.51 0.30 | 2.40 | 2.70 6 0.47 | 3.50 0.00 | 8.36 7.88
0.175
15-16 | 0.47 | 20 1.51 3.74 | 040 | 414 6 0.73 | 3.50 0.00 | 7.88 7.16
0.086
16-17 | 0.37 | 20 117 7.46 | 0.80 | 8.26 0 0.71 | 3.50 0.00 | 7.16 6.45
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0.086
1718 | 0.37 | 20 1.17 1.09 | 0.50 | 1.59 0 0.14 | 3.50 0.00 | 6.45 6.31
0.086
18-19 | 0.37 | 20 1.17 250 | 1.20 | 3.70 0 0.32 | 3.50 2.50 | 8.81 8.49
0.086
19-20 | 0.37 | 20 1.17 0.00 | 0.01 | 0.01 0 0.00 | 1.00 0.00 | 8.49 8.49
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 27.51 8.49 0.50
Situagdo: Pressao suficiente
Conexodes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
pyc | 16 90soldavelciredugdo | 5o o a5 2 2.20 4.40
lateral
PVC Te 90 soldavel ¢/ reducgéo 50 mm- 25mm 1 220 220
lateral
PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 1 730 730
lateral
PVC Te 90 soldavel 25 mm 1 2.40 2.40
PVC Te 90 soldavel 25 mm 1 0.80 0.80
PVC Curva de transposigao 25 mm 1 0.40 0.40
PVC Curva 90 soldavel 25 mm 1 0.50 0.50
PVC Joelho 90 soldavel 25 mm 1 1.20 1.20
PVC Luva soldavel 25 mm 1 0.01 0.01
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Coluna AF-5 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech | o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) | =7~ v. | ) ) (m) (m) b. te
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05| 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05| 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 1.20 | 1.70 0'173 0.31 0.00 -0.50 22'3 22.67
7-8 3.05| 40 2.43 3.00 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05| 40 2.43 2.04 1.20 | 3.24 0'173 0.58 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 3.49 1.00 | 4.49 0'178 0.81 3.50 0.00 18'2 17.73
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10-11 282 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 2.20 | 4.65 0'152 0.72 | 3.50 0.00 16': 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16': 15.77
1314 | 0.56 | 20 1.79 30.48 | 7.30 37'; 0'24; 7.41 | 3.50 0.00 15'; 8.36
0.175
1415 | 047 | 20 1.51 0.30 | 2.40 | 2.70 6 0.47 | 3.50 0.00 | 8.36 7.88
0.175
1516 | 0.47 | 20 1.51 3.74 | 040 | 414 6 0.73 | 3.50 0.00 | 7.88 7.16
0.060
16-17 | 0.30 | 20 0.95 1.07 | 2.40 | 3.47 3 0.21 | 3.50 0.00 | 7.16 6.95
0.060
1718 | 0.30 | 20 0.95 250 | 1.20 | 3.70 3 0.22 | 3.50 250 | 9.45 9.22
0.060
18-19 | 0.30 | 20 0.95 0.00 | 1.20 | 1.20 3 0.07 | 1.00 0.00 | 9.22 9.15
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 26.85 9.15 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 5 220 4.40
lateral
PVC Te 90 soldavel c/ reducéo 50 mm- 25mm 1 220 220
lateral
PVC ;?e?; soldavel ¢/ redugao 50 mm- 25mm 1 7.30 7.30
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PVC Te 90 soldavel 25 mm 2 2.40 4.80
PVC Curva de transposigao 25 mm 1 0.40 0.40
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-6 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressédo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v | ) ) (m) (m) b. te
1-2 3.05 40 2.43 7.00 3.30 10'3 0'173 1.32 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
34 | 305| 40 | 243| 56.04| 1.20 57'2 °'17g 10.30 | 0.00 | 0.00 34'2 24.26
4-5 3.05 | 40 2.43 1.62 1.20 | 2.82 0'178 0.51 0.00 0.00 24'2 23.75
56 | 305| 40 | 243| 057| 1.00| 1.57 °'17g 028 | 0.00| 0.00 23'; 23.47
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6-7 3.05| 40 2.43 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'3 22.67
7-8 3.05| 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'3 19.12
8-9 3.05| 40 2.43 204 | 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 282 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 2.20 | 4.65 0'15: 0.72 | 3.50 0.00 16.3 16.11
1213 | 1.03 | 25 2.10 35.91 7.30 43': 0-243 9.01 | 3.50 0.00 16':: 710
0.247
1314 | 1.03 | 25 210 5.30 | 0.60 | 5.90 0 1.46 | 3.50 0.00 | 7.10 5.64
0.241
1415 | 1.02 | 25 2.07 463 | 090 | 553 0 1.33 | 3.50 0.00 | 5.64 4.31
0.156
1516 | 0.81 | 25 1.65 0.81 0.90 | 1.71 2 0.27 | 3.50 0.00 | 4.31 4.04
0.005
16-17 | 013 | 25 0.27 0.36 | 0.90 | 1.26 2 0.01 | 3.50 0.00 | 4.04 4.04
0.014
1718 | 013 | 20 0.43 0.45 | 0.02 | 0.47 9 0.01 | 3.50 0.00 | 4.04 4.03
0.014
18-19 | 0.13 | 20 0.43 1.64 | 0.50 | 2.14 9 0.03 | 3.50 0.00 | 4.03 4.00
0.014
19-20 | 0.13 | 20 0.43 250 | 1.20 | 3.70 9 0.06 | 3.50 2.50 | 6.50 6.44
0.014
20-21 013 | 20 0.43 0.00 | 1.20 | 1.20 9 0.02 | 1.00 0.00 | 6.44 6.42
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 29.58 6.42 0.50
Situagdo: Pressao suficiente
Conexodes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
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RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ redugao 50 mm- 32mm 1 220 220
lateral

PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 730 730
lateral

PVC Te 90 soldavel ¢/ redugao 50 mm- 25mm 1 220 220
lateral

PVC Curva 90 soldavel 32 mm 1 0.60 0.60

PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 2 0.90 1.80
lateral

PVC Te 90 soldavel 32 mm 1 0.90 0.90

PVC Bucha de redugao sold. 32 mm - 25 mm 1 0.02 0.02
curta

PVC Curva 90 soldavel 25 mm 1 0.50 0.50

PVC Joelho 90 soldavel 25 mm 2 1.20 2.40

Coluna AF-7 (TERREO)

Conexao analisada

Luva soldavel - 25 mm (PVC rigido soldavel)

Pavimento TERREO

Nivel geométrico: 1.00 m

Processo de calculo: Universal

Tomada d agua:

Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)

Nivel geométrico: 7.00 m

Pressédo inicial: 30.00 m.c.a.

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
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Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Ws) | m) | (mis) | “SOEH | SO TR S T I I e

1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'173 132 | 7.00 7.00 37'8 35.68

2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'178 1.11 | 0.00 0.00 35': 34.56

34 3.05| 40 2.43 56.04 | 1.20 57'2 0'173 10.30 | 0.00 0.00 34': 24.26

4-5 3.05| 40 2.43 162 | 1.20 | 2.82 0'178 0.51 | 0.00 0.00 24'; 23.75

5-6 3.05| 40 2.43 0.57 | 1.00 | 1.57 0'173 0.28 | 0.00 0.00 23'; 23.47

6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'178 0.31 | 0.00 -0.50 22'? 22.67

7-8 3.05| 40 2.43 3.00 | 0.01 | 3.01 0'173 0.54 | 0.50 -3.00 19'? 19.12

8-9 3.05 | 40 2.43 204 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54

9-10 3.05| 40 2.43 349 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73

10-11 282 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83

1112 | 2.81 | 40 2.24 245 | 2.20 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11

1213 | 1.03 | 25 210 35.91 7.30 43': 0'243 9.01 | 3.50 0.00 16':: 7.10
0.247

1314 | 1.03 | 25 210 5.30 | 0.60 | 5.90 0 1.46 | 3.50 0.00 | 7.10 5.64
0.241

1415 | 1.02 | 25 2.07 463 | 0.90 | 5.53 0 1.33 | 3.50 0.00 | 5.64 4.31
0.287

1516 | 0.61 | 20 1.96 1.66 | 3.10 | 4.76 6 0.71 | 3.50 0.00 | 4.31 3.60
0.287

16-17 | 0.61 | 20 1.96 250 | 1.20 | 3.70 6 1.06 | 3.50 250 | 6.10 5.04
0.287

1718 | 0.61 | 20 1.96 0.00 | 0.01 | 0.01 6 0.00 | 1.00 0.00 | 5.04 5.04
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Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 30.96 5.04 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 21/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 220 220
lateral

PVC Te 90 soldavel c/ redugéo 50 mm- 32mm 1 730 730
lateral

PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 1 220 220
lateral

PVC Curva 90 soldavel 32 mm 1 0.60 0.60

PVC Te 90 soldavel ¢/ reducéo 32 mm- 25mm 1 0.90 0.90
lateral

PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 1 310 310
lateral

PVC Joelho 90 soldavel 25 mm 1 1.20 1.20

PVC Luva soldavel 25 mm 1 0.01 0.01

Coluna AF-8 (TERREO)

Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO

Nivel geométrico: 0.60 m
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Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680
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Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a el (m.c.a))

o (Ils) s:; (mis) Cc)tr;du Ee'ui Tc:ta (m)lm (m:)(:.a (m) (m) Dpls Jutsean
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'173 1.11 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57': 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 1.20 | 1.70 0'173 0.31 0.00 -0.50 22'3 22.67
7-8 3.05| 40 2.43 3.00 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 3.49 1.00 | 4.49 0'178 0.81 3.50 0.00 18'2 17.73

10-11 282 | 40 2.24 3.68 2.20 | 5.88 0'153 0.91 3.50 0.00 17'; 16.83
11-12 2.81 40 2.24 245 | 2.20 | 4.65 0'152 0.72 | 3.50 0.00 16': 16.11
1213 262 | 40 2.08 0.30 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 256 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
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1415 | 251 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
1516 | 2.48 | 40 1.98 212 | 2.20 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'10; 0.80 | 3.50 0.00 14'2 13.44
1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 2.20 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
19-20 1.91 | 32 2.37 10.18 | 0.03 10'? 0'222 233 | 3.50 0.00 12'(15 10.28
20-21 043 | 20 1.38 6.75 | 4.60 11': 0'112 0.84 | 3.50 0.00 10': 9.45
0.115
2122 | 043 | 20 1.38 5.23 | 0.50 | 5.73 6 0.66 | 3.50 0.00 | 9.45 8.78
22-23 | 0.43 | 20 1.38 1294 | 0.50 13': 01 12 1.55 | 3.50 0.00 | 8.78 7.23
0.044
23-24 | 0.25 | 20 0.80 0.56 | 2.40 | 2.96 2 0.13 | 3.50 0.00 | 7.23 7.10
24-25 | 0.25| 20 0.80 290 | 1.20 | 4.10 0'043 0.18 | 3.50 2.90 10'8 9.82
0.044
25-26 | 0.25 | 20 0.80 0.00 | 1.20 | 1.20 2 0.05 | 0.60 0.00 | 9.82 9.77
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 26.63 9.77 0.50
Situagao: Pressao suficiente
Conexoes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680

Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

18



N)
Q.

ML
ENGENHARIA & PROJETOS
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 3 220 6.60
lateral
PVC Te 90 soldavel ¢/ reducgéo 50 mm- 25mm 5 220 11.00
lateral
PVC Te 90 soldavel ¢/ redugéo 50 mm- 40mm 1 220 220
lateral
PVC Bucha de redugao sold. 50 mm - 40 mm 1 0.03 0.03
curta
pyc | 18 90soldavelc/redugdo |, o o5mm 1 4.60 4.60
lateral
PVC Curva 90 soldavel 25 mm 2 0.50 1.00
PVC Te 90 soldavel 25 mm 1 2.40 2.40
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-9 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Presséo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a ol (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(IIs) | m) | (m/s) to v. | ) ) (m) (m) b. te
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12 | 305| 40 | 243| 7.00| 3.30 10'3 °'17g 132| 700| 7.00 37'8 35.68
23 | 305| 40 | 243| 500| 1.20 | 6.20 0'178 111 | 000 | 0.00 35'2 34.56
34 | 305| 40 | 243 | 56.04| 1.20 57'2 °'17g 1030 | 0.00| 0.00 34'2 24.26
45 | 305| 40 | 243| 1.62| 1.20| 2.82 0'178 051 | 0.00| 0.00 24'§ 23.75
56 | 3.05| 40 | 243| 057 | 1.00 | 1.57 °'17g 0.28 | 000| 0.00 23'; 23.47
67 | 3.05| 40 | 243| 050| 1.20 | 1.70 0'178 0.31 | 0.00| -0.50 22'97’ 22,67
78 | 305| 40 | 243| 3.00| 0.01| 3.01 0'178 054 | 050 | 300 92| 1942
89 | 3.05| 40 | 2.43| 204| 1.20 | 3.24 °'17g 058 | 350 | 0.00 19'; 18.54
910 | 3.05| 40 | 243 | 349 | 1.00 | 4.49 0'178 081 350 | o000 | '®%| 4773
1011 | 282 | 40 | 224| 368| 220 5.88 °'15‘3‘ 091 | 350 | 0.00 17'; 16.83
1142 | 281 | 40 | 224| 245 220 465 °'15§ 0.72| 350 | 0.00 16'2 16.11
12413 | 262 | 40 | 208| 030 220 2.50 °'13g 034 | 350 | 0.00 16': 15.77
13414 | 256 | 40 | 203 | 3.30| 220 | 5.50 o.1zg 070 | 350 | o000 | 7| 1507
14415 | 251 | 40 | 200| 032 220 2.52 °'12: 0.31| 350 | 0.00 15'(7’ 14.76
1516 | 248 | 40 | 198| 212 220 | 432| %%} | 052 350 | 000 14'2 14.24
1617 | 233 | 40 | 185| 527 220 7.47 °'1°; 0.80 | 350 | 0.00 14'2 13.44
17418 | 2.31| 40 | 1.84| 417 | 220 6.37 °'1°§ 067 | 350 | o000 | 4| 1277
1819 | 191 | 40 | 152 | 044 220 2.64 °'°52 045 | 350 | 0.00 12'; 12.61
1920 | 191 | 32 | 237| 1018 | 003 | 2 o.zzg 233| 350 | 000 | 22| 1028
2021 | 043 | 20 | 138| 6.75| 4.60 11'2 0.1 12 0.84 | 350 | 0.00 10'2 9.45
2122 | 043 | 20 | 1.38| 523| o050 573 | %7 12 0.66 | 350 | 000 945| 878

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680

Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

20



N)
Q.

ML
ENGENHARIA & PROJETOS
22-23 | 0.43 | 20 1.38 1294 | 0.50 13'2 0.115 1.55 | 3.50 0.00 | 8.78 7.23
0.081
23-24 | 035 | 20 1.13 474 | 0.80 | 5.54 0.45 | 3.50 0.00 | 7.23 6.78
0.009
24-25 | 010 | 20 0.32 1.07 | 2.40 | 3.47 0.03 | 3.50 0.00 | 6.78 6.75
0.009
25-26 | 0.10 | 20 0.32 290 | 1.20 | 4.10 0.04 | 3.50 290 | 9.65 9.61
0.009
26-27 | 0.10 | 20 0.32 0.00 | 1.20 | 1.20 0.01 | 0.60 0.00 | 9.61 9.60
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 26.80 9.60 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
pyc | T8 90soldavelc/redugao | 5 o 5o 3 2.20 6.60
lateral
pvc | 1€ 90soldavelc/redugdo | 5o o opm 5 2.20 11.00
lateral
PVC Te 90 soldavel ¢/ redugao 50 mm- 40mm 1 2.20 2.20
lateral
PVC Bucha de redugao sold. 50 mm - 40 mm 1 0.03 0.03
curta
PVC Te 90 soldavel ¢/ redugao 40 mm- 25mm 1 4.60 4.60
lateral
PVC Curva 90 soldavel 25 mm 2 0.50 1.00
PVC Te 90 soldavel 25 mm 1 0.80 0.80
PVC Te 90 soldavel 25 mm 1 2.40 2.40
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PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-10 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v | ) ) (m) (m) b. te
1-2 3.05 40 2.43 7.00 3.30 10'3 0'173 1.32 7.00 7.00 37'8 35.68
2-3 3.05| 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
34 | 305| 40 | 243 | 56.04| 1.20 57'2 °'17g 1030 | 0.00| 0.00 34'2 24.26
4-5 3.05| 40 2.43 1.62 1.20 | 2.82 0'178 0.51 0.00 0.00 24'; 23.75
56 | 3.05| 40 | 243| 057 1.00| 1.57 °'17g 0.28 | 0.00| 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 1.20 | 1.70 0'178 0.31 0.00 -0.50 22'? 22.67
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78 | 305| 40 | 243| 300/ 0.01] 3.01 °'17g 0.54 | 0.50| -3.00 19'? 19.12

89 | 3.05| 40 | 2.43| 204| 1.20 | 3.24 0'178 058 | 350 | o000 "% | 18.54
910 | 3.05| 40 | 243 | 3.49| 1.00| 4.49 °'17g 0.81| 350| 0.00 18'2 17.73
1011 | 282 | 40 | 224| 368| 220 5.88 °'15‘3‘ 091 | 350 | 0.00 17'; 16.83
1142 | 281 | 40 | 224| 245 220 465 °'15§ 0.72| 350 | 0.00 16'2 16.11
12413 | 262 | 40 | 208| 030 220 2.50 0'133 034 | 350 | 0.00 16'1 15.77
13414 | 256 | 40 | 203 | 3.30| 2.20 | 5.50 o.1zg 070 | 350 | o000 | 7| 1507
14415 | 251 | 40 | 200| 032 220 2.52 °'12: 031 | 350 | 0.00 15'(7’ 14.76
1516 | 248 | 40 | 198 | 212 220 | 432| %%} | 052 350 | 000 14'2 14.24
1617 | 233 | 40 | 185| 527 220 7.47 °'1°; 0.80 | 350 | 0.00 14'2 13.44
17418 | 2.31| 40 | 1.84| 417 | 220 6.37 °'1°§ 067 | 350 | o000 | 4| 1277
1819 | 191 | 40 | 152 | 044 220 2.64 °'°52 045 | 350 | 0.00 12'; 12.61
1920 | 191 | 32 | 237| 1018 | 003 | 2 o.zzg 233| 350 | 000 | 22| 1028
2021 | 043 | 20 | 138| 6.75| 4.60 11'2 0.1 12 0.84 | 350 | 0.00 10'2 9.45
2122 | 043 | 20 | 1.38| 523| o050 573 | %7 12 0.66 | 350 | 000 945| 878
22.23 | 043 | 20 | 1.38| 1294 0.50 13'2 0.1 12 155| 350 | 000|878 7.23
2324 | 035| 20 | 113| 474 080 | 554 °'°8; 045| 350 | 000 723| 678
24.25 | 034 | 20 | 1.09| 6.26| 080 | 7.06 °'°7g 054 | 350| 000 678| 625
2526 | 030 | 20 | 095| 1.97 | 2.40 | 437 °'°62 0.26 | 3.50| 000 625| 598
2627 | 030 | 20 | 095| 290| 1.20 | 4.10 °'°Gg 025| 350 | 290/ 883| 863
2728 | 030 | 20 | 095| 0.00| 1.20 | 1.20 °'°62 0.07 | 060| o000/ 863| 856
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Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 27.84 8.56 0.50
Situagao: Pressao suficiente
Conexoes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ reducgéo 50 mm- 32mm 3 220 6.60
lateral
pvc | Te90soldavelciredugdo | g n o5mm 5 2.20 11.00
lateral
PVC Te 90 soldavel ¢/ reducgéo 50 mm- 40mm 1 220 220
lateral
pyc | Buchaderedugdo sold. 50 mm - 40 mm 1 0.03 0.03
curta
PVC Te 90 soldavel ¢/ reducgéo 40 mm- 25mm 1 4.60 4.60
lateral
PVC Curva 90 soldavel 25 mm 2 0.50 1.00
PVC Te 90 soldavel 25 mm 2 0.80 1.60
PVvC Te 90 soldavel 25 mm 1 2.40 2.40
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40

Coluna AF-11 (TERREO)

Conexao analisada
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<peg¢a indefinida>
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech | o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) to v. | ) ) (m) (m) b, te
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'8 35.68
2-3 3.05| 40 2.43 5.00 1.20 | 6.20 0'173 1.1 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57': 0'178 10.30 | 0.00 0.00 34': 24.26
4-5 3.05| 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 1.20 | 1.70 0'173 0.31 0.00 -0.50 22'3 22.67
7-8 3.05| 40 2.43 3.00 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05| 40 2.43 2.04 1.20 | 3.24 0'173 0.58 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 3.49 1.00 | 4.49 0'178 0.81 3.50 0.00 18'2 17.73
10-11 2.82 40 2.24 3.68 2.20 | 5.88 0'153 0.91 3.50 0.00 17'; 16.83
11-12 2.81 40 2.24 245 | 2.20 | 4.65 0'152 0.72 | 3.50 0.00 16': 16.11
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1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16': 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
15-16 | 0.38 | 20 1.21 6.75 | 7.30 14'2 0'091 0.64 | 3.50 0.00 14'; 14.12
16-17 | 0.38 | 20 1.21 9.99 | 0.50 10'; 0'09:: 0.96 | 3.50 0.00 14'; 13.16
17-18 | 0.38 | 20 1.21 21.75 | 0.50 22'2 0'091 2,03 | 3.50 0.00 13"15 11.14
18-19 | 0.23 | 20 0.74 1.05 | 2.40 | 3.45 0'03: 0.13 | 3.50 0.00 11'1 11.00
19-20 | 0.23 | 20 0.74 290 | 1.20 | 4.10 0'03: 0.16 | 3.50 2.90 13'3 13.75
20-21 0.00 0 0.00 0.00 | 0.00 | 0.00 0.008 0.00 | 0.60 0.00 13'; 13.75
Aviso: Existe 1 conexdo com peca indefinida
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 22.65 13.75 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 21/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ reducéo 50 mm- 32mm 2 220 4.40

lateral
pvc | o9 sodavelolreducdo | 50 mm. 25mm 3 2.20 6.60
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PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 1 730 730
lateral
PVC Curva 90 soldavel 25 mm 2 0.50 1.00
PVC Te 90 soldavel 25 mm 1 2.40 2.40
PVC Joelho 90 soldavel 25 mm 1 1.20 1.20
Coluna AF-12 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech | o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(IIs) | m) | (m/s) to v. | ) ) (m) (m) b, te
1-2 3.05 | 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'3 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'173 1.11 0.00 0.00 35': 34.56
34 3.05 | 40 2.43 56.04 1.20 57': 0'178 10.30 0.00 0.00 34'2 24.26
4-5 3.05 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
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56 | 305| 40 | 243| o057 | 100|157 | ®"2 | 028 | 000| 000 |7 | 2347
6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'178 0.31 | 0.00 -0.50 22'? 22.67
78 | 305| 40 | 243 300 001 |301|°"2| o054 | 0s0| -300| ®T| 1942
8-9 3.05 | 40 2.43 2.04 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 349 | 1.00 | 4.49 0'172 0.81 | 3.50 0.00 18'3 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 220 | 4.65 0'152 0.72 | 3.50 0.00 16': 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16': 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
14-15 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
1516 | 0.38 | 20 1.21 6.75 | 7.30 14'2 0'091 0.64 | 3.50 0.00 14'; 14.12
16-17 | 0.38 | 20 1.21 9.99 | 0.50 10'; 0'091 0.96 | 3.50 0.00 14'; 13.16
17-18 | 0.38 | 20 1.21 21.75 | 0.50 22'2 0'091 2.03 | 3.50 0.00 13'; 11.14
18-19 | 0.30 | 20 0.95 2.20 | 0.80 | 3.00 0.0Gg 0.18 | 3.50 0.00 11'1 10.96
19-20 | 0.30 | 20 0.95 278 | 1.20 | 3.98 0'062 0.24 | 3.50 0.00 1o.g 10.72
20-21 | 0.30 | 20 0.95 290 | 1.20 | 4.10 0.0Gg 0.25 | 3.50 2.90 13'2 13.37
21-22 | 030 | 20 0.95 0.00 | 1.20 | 1.20 0'062 0.07 | 0.60 0.00 13'3 13.30
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 23.10 13.30 0.50

Situagdo: Pressao suficiente
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Conexdes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

pvc | e 90soldavelc/redugdo | 55 1 3omm 2 2.20 4.40
lateral

PVC Te 90 soldavel c/ redugéo 50 mm- 25mm 3 220 6.60
lateral

pvc | e 90soldavelclredugdo | 55 1 o5mm 1 7.30 7.30
lateral

PVC Curva 90 soldavel 25 mm 2 0.50 1.00

PVC Te 90 soldavel 25 mm 1 0.80 0.80

PVC Joelho 90 soldavel 25 mm 3 1.20 3.60

Coluna AF-13 (TERREO)

Conexao analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldével)

Pavimento TERREO

Nivel geométrico: 0.60 m

Processo de calculo: Universal

Tomada d agua:

Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)

Nivel geométrico: 7.00 m

Pressdo inicial: 30.00 m.c.a.
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Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m.c.a.))

o (Ils) f:; (mis) Cotr:)du E\(:-ui T(:ta (m)lm (m:)c.a (m) (m) IZ::s Jutsean
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'173 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'178 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'173 10.30 | 0.00 0.00 34': 24.26
4-5 3.05 | 40 2.43 162 | 1.20 | 2.82 0'178 0.51 | 0.00 0.00 24'; 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'3 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 | 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54

9-10 3.05| 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16': 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16',1' 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
14-15 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'121 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'10; 0.80 | 3.50 0.00 14'2 13.44
1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0'10§ 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 2.20 | 2.64 0.052 0.15 | 3.50 0.00 12'; 12.61
19-20 | 191 | 32 2.37 10.18 | 0.03 10': 0'222 233 | 3.50 0.00 12'3 10.28
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20-21 043 | 20 1.38 6.75 | 4.60 11': 01 1: 0.84 | 3.50 0.00 10': 9.45
0.115
21-22 | 0.43 | 20 1.38 5.23 | 0.50 | 5.73 6 0.66 | 3.50 0.00 | 9.45 8.78
22-23 | 0.43 | 20 1.38 1294 | 0.50 13'2 01 1: 1.55 | 3.50 0.00 | 8.78 7.23
0.081
23-24 | 035 | 20 1.13 474 | 0.80 | 5.54 0 0.45 | 3.50 0.00 | 7.23 6.78
0.075
24-25 | 034 | 20 1.09 6.26 | 0.80 | 7.06 9 0.54 | 3.50 0.00 | 6.78 6.25
25-26 | 0.16 | 20 0.52 17.39 | 0.80 18'; 0'02; 0.39 | 3.50 0.00 | 6.25 5.86
0.021
26-27 | 0.16 | 20 0.52 0.42 | 0.50 | 0.92 2 0.02 | 3.50 0.00 | 5.86 5.84
0.021
27-28 | 0.16 | 20 0.52 290 | 1.20 | 4.10 2 0.09 | 3.50 290 | 8.74 8.65
0.021
28-29 | 0.16 | 20 0.52 0.00 | 1.20 | 1.20 2 0.03 | 0.60 0.00 | 8.65 8.63
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 27.77 8.63 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
pvc | T8 90soldavelc/redugao | 5 o 5o 3 2.20 6.60
lateral
pyc | 1 90soldavelc/redugdo | 5 o osm 5 2.20 11.00
lateral
PVC ;?e?; soldavel ¢/ redugao 50 mm- 40mm 1 2.20 2.20
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pyc | Buchaderedugso sold. 50 mm - 40 mm 1 0.03 0.03
curta
pvc | 1 90soldavelc/redugdo | 0 o5 1 4.60 4.60
lateral
PVC Curva 90 soldavel 25 mm 3 0.50 1.50
PVC Te 90 soldavel 25 mm 3 0.80 2.40
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-14 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v | ) ) (m) (m) b. te
1-2 3.05 40 2.43 7.00 3.30 10'3 0'173 1.32 7.00 7.00 37'8 35.68
2-3 3.05| 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
34 | 305| 40 | 243 | 56.04| 1.20 57'2 °'17g 1030 | 0.00| 0.00 34'2 24.26
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4-5 3.05 | 40 243 1.62 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24': 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 243 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 243 204 | 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 3.49 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 282 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2,24 245 | 2.20 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
1314 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 047 | 20 1.51 713 | 7.30 14'; 0'172 1.29 | 3.50 0.00 15'3 13.78
15-16 | 0.47 | 20 1.51 483 | 0.50 | 5.33 0'172 0.94 | 3.50 0.00 13'; 12.84
16-17 | 0.47 | 20 1.51 41.63 | 0.50 42'; 0'172 7.40 | 3.50 0.00 12'2 5.45

0.060
17-18 | 0.30 | 20 0.95 0.58 | 2.40 | 2.98 3 0.18 | 3.50 0.00 | 5.45 5.27

0.060
18-19 | 0.30 | 20 0.95 290 | 1.20 | 4.10 3 0.25 | 3.50 290 | 8.17 7.92

0.060
19-20 | 0.30 | 20 0.95 0.00 | 1.20 | 1.20 3 0.07 | 0.60 0.00 | 7.92 7.85

Pressodes (m.c.a.)

Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 28.55 7.85 0.50

Situagao: Pressao suficiente
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Conexao analisada

Joelho 90 soldével - 25 mm (PVC rigido soldavel)

Pavimento TERREO

Nivel geométrico: 1.00 m

Processo de calculo: Universal

Tomada d agua:

Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)

Nivel geométrico: 7.00 m

Pressédo inicial: 30.00 m.c.a.

Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 21/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 5 220 4.40
lateral
PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 2 220 4.40
lateral
PVC Te 90 soldavel ¢/ reducéo 50 mm- 25mm 1 730 730
lateral
PVC Curva 90 soldavel 25 mm 2 0.50 1.00
PVC Te 90 soldavel 25 mm 1 2.40 2.40
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-15 (TERREO)
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Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m.c.a.))

o (Ils) f:; (mis) Cotr:)du E\(:-ui T(:ta (m)lm (m:)c.a (m) (m) IZ::s Jutsean
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'173 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'178 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'173 10.30 | 0.00 0.00 34': 24.26
4-5 3.05 | 40 2.43 162 | 1.20 | 2.82 0'178 0.51 | 0.00 0.00 24'; 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'3 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 | 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54

9-10 3.05| 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16': 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16',1' 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 0.47 | 20 1.51 713 | 7.30 14'; 0'172 129 | 3.50 0.00 15'(7) 13.78
15-16 | 0.47 | 20 1.51 4.83 | 0.50 | 5.33 0'172 0.94 | 3.50 0.00 13'; 12.84
16-17 | 0.47 | 20 1.51 41.63 | 0.50 42'; 0'172 7.40 | 3.50 0.00 12'2 5.45
17-18 | 0.37 | 20 1.17 10.59 | 0.80 11'3 0.083 0.98 | 3.50 0.00 | 5.45 4.47
18-19 | 0.37 | 20 1.17 0.99 | 0.50 | 1.49 0'088 0.13 | 3.50 0.00 | 4.47 4.34
19-20 | 0.37 | 20 117 250 | 1.20 | 3.70 0.083 0.32 | 3.50 250 | 6.84 6.52
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0.086
20-21 0.37 | 20 1.17 0.00 | 1.20 | 1.20 0 0.10 | 1.00 0.00 | 6.52 6.42
Pressdes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 29.58 6.42 0.50
Situagdo: Pressao suficiente
Conexodes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 2 220 4.40
lateral

PVC Te 90 soldavel ¢/ reducéo 50 mm- 25mm 5 220 4.40
lateral

PVC Te 90 soldavel c/ redugéo 50 mm- 25mm 1 730 730
lateral

PVC Curva 90 soldavel 25 mm 3 0.50 1.50

PVC Te 90 soldavel 25 mm 1 0.80 0.80

PVC Joelho 90 soldavel 25 mm 2 1.20 2.40

Coluna AF-16 (TERREO)

Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO

Nivel geométrico: 1.00 m
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Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a el (m.c.a))

o (Ils) s:; (mis) Cc)tr;du Ee'ui Tc:ta (m)lm (m:)(:.a (m) (m) Dpls Jutsean
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'173 1.11 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57': 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 1.20 | 1.70 0'173 0.31 0.00 -0.50 22'3 22.67
7-8 3.05| 40 2.43 3.00 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 3.49 1.00 | 4.49 0'178 0.81 3.50 0.00 18'2 17.73

10-11 282 | 40 2.24 3.68 2.20 | 5.88 0'153 0.91 3.50 0.00 17'; 16.83
11-12 2.81 40 2.24 245 | 2.20 | 4.65 0'152 0.72 | 3.50 0.00 16': 16.11
1213 262 | 40 2.08 0.30 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 256 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
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1415 | 251 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
1516 | 2.48 | 40 1.98 212 | 2.20 | 4.32 0'121 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'10; 0.80 | 3.50 0.00 14'2 13.44
1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0.10: 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 2.20 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
19-20 1.91 | 32 2.37 10.18 | 0.03 10'? 0'222 233 | 3.50 0.00 12'? 10.28
20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10': 9.90
2122 | 0.44 | 20 1.42 7.24 | 4.60 11'2 0'122 0.93 | 3.50 0.00 | 9.90 8.97
0.120
22-23 | 0.44 | 20 1.42 113 | 0.50 | 1.63 5 0.20 | 3.50 0.00 | 8.97 8.77
23-24 | 0.44 | 20 1.42 58.37 | 0.50 58'.8, 0'122 7.09 | 3.50 0.00 | 8.77 1.68
0.086
24-25 | 0.37 | 20 1.17 6.68 | 2.40 | 9.08 0 0.78 | 3.50 0.00 | 1.68 0.89
0.086
25-26 | 0.37 | 20 1.17 250 | 1.20 | 3.70 0 0.32 | 3.50 2,50 | 3.39 3.08
0.086
26-27 | 0.37 | 20 1.17 0.00 | 1.20 | 1.20 0 0.10 | 1.00 0.00 | 3.08 297
Pressdes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 33.03 297 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
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PVC Luva de correr p/ tubo 50 mm 0.01 0.01

PVC Te 90 soldavel ¢/ reducgéo 50 mm- 32mm 220 6.60
lateral

PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 220 11.00
lateral

PVC Te 90 soldavel c/ redugéo 50 mm- 40mm 220 220
lateral

PVC Bucha de redugao sold. 50 mm - 40 mm 0.03 0.03
curta

PVC Te 90 soldavel c/ redugéo 40 mm- 25mm 1.50 1,50
lateral

PVC Te 90 soldavel ¢/ redugéo 40 mm- 25mm 4.60 4.60
lateral

PVC Curva 90 soldavel 25 mm 0.50 1.00

PVC Te 90 soldavel 25 mm 2.40 2.40

PVC Joelho 90 soldavel 25 mm 1.20 2.40

Coluna AF-17 (TERREO)

Conexao analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)

Pavimento TERREO

Nivel geométrico: 1.00 m

Processo de calculo: Universal

Tomada d agua:

Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)

Nivel geométrico: 7.00 m

Pressédo inicial: 30.00 m.c.a.
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Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m.c.a.))

o (Ils) f:; (mis) Cotr:)du E\(:-ui T(:ta (m)lm (m:)c.a (m) (m) IZ::s Jutsean
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'173 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'178 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'173 10.30 | 0.00 0.00 34': 24.26
4-5 3.05 | 40 2.43 162 | 1.20 | 2.82 0'178 0.51 | 0.00 0.00 24'; 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'3 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 | 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54

9-10 3.05| 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16': 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16',1' 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
14-15 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'121 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'10; 0.80 | 3.50 0.00 14'2 13.44
1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0'10§ 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 2.20 | 2.64 0.052 0.15 | 3.50 0.00 12'; 12.61
19-20 | 191 | 32 2.37 10.18 | 0.03 10': 0'222 233 | 3.50 0.00 12'3 10.28
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20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10'2 9.90
2122 | 0.44 | 20 1.42 7.24 | 4.60 11'2 0'122 0.93 | 3.50 0.00 | 9.90 8.97
0.120
22-23 | 0.44 | 20 1.42 113 | 0.50 | 1.63 5 0.20 | 3.50 0.00 | 8.97 8.77
23-24 | 0.44 | 20 1.42 58.37 | 0.50 58'3 0'122 7.09 | 3.50 0.00 | 8.77 1.68
0.044
24-25 | 0.25| 20 0.80 195 | 0.80 | 2.75 2 0.12 | 3.50 0.00 | 1.68 1.55
0.044
25-26 | 0.25 | 20 0.80 1.59 | 0.50 | 2.09 2 0.09 | 3.50 0.00 | 1.55 1.46
0.044
26-27 | 0.25 | 20 0.80 250 | 1.20 | 3.70 2 0.16 | 3.50 2.50 | 3.96 3.80
0.044
27-28 | 0.25 | 20 0.80 0.00 | 1.20 | 1.20 2 0.05 | 1.00 0.00 | 3.80 3.75
Pressodes (m.c.a.)
Estatica Perda de Dindmica Minima
inicial carga disponivel necessaria
36.00 32.25 3.75 0.50
Situagao: Pressao suficiente
Conexodes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 3 220 6.60
lateral
PVC Te 90 soldavel ¢/ redugao 50 mm- 25mm 5 2.20 11.00
lateral
PVC Te 90 soldavel c/ redugéo 50 mm- 40mm 1 220 220
lateral
pvc | cucha deredugao sold. 50 mm - 40 mm 1 0.03 0.03
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PVC Te 90 soldavel ¢/ redugéo 40 mm- 25mm 1 1.50 1,50
lateral
pvc | 1 90soldavelc/redugdo | 0 o5 1 4.60 4.60
lateral
PVC Curva 90 soldavel 25 mm 3 0.50 1.50
PVC Te 90 soldavel 25 mm 1 0.80 0.80
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-18 (TERREO)
Conexao analisada
Luva soldavel - 25 mm (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech | o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(IIs) | m) | (m/s) to v. | ) ) (m) (m) b, te
1-2 3.05 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'173 1.11 0.00 0.00 35': 34.56
3-4 3.05 40 2.43 56.04 1.20 57': 0'178 10.30 0.00 0.00 34'2 24.26
4-5 3.05 | 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24'2 23.75
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56 | 3.05| 40 | 243| 057 | 1.00 | 1.57 °'17g 0.28 | 0.00| 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 | 1.20 | 1.70 0'178 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05| 40 2.43 3.00 | 0.01 | 3.01 0'173 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05| 40 2.43 204 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 349 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73
10-11 117 | 25 2.39 2544 | 7.30 32': 0'318 8.24 | 3.50 0.00 17'; 9.49
0.086
1112 | 037 | 20 1.17 5.20 | 3.10 | 8.30 0 0.54 | 3.50 0.00 | 9.49 8.95
1213 | 0.37 | 20 1.17 250 | 1.20 | 3.70 0'088 0.32 | 3.50 2.50 11'2 11.13
1314 | 0.37 | 20 1.17 0.00 | 0.01 | 0.01 o.osg 0.00 | 1.00 0.00 11'; 11.13
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 24.87 11.13 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 730 730

lateral
PVC Te 90 soldavel c/ reducéo 32 mm- 25mm 1 3.10 3.10
lateral
PVC Joelho 90 soldavel 25 mm 1 1.20 1.20
PVC Luva soldavel 25 mm 1 0.01 0.01
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Coluna AF-19 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech | o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) | =7~ v. | ) ) (m) (m) b. te
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05| 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05| 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 1.20 | 1.70 0'173 0.31 0.00 -0.50 22'3 22.67
7-8 3.05| 40 2.43 3.00 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05| 40 2.43 2.04 1.20 | 3.24 0'173 0.58 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 3.49 1.00 | 4.49 0'178 0.81 3.50 0.00 18'2 17.73
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10-11 117 | 25 2.39 2544 | 7.30 32': 0'318 8.24 | 3.50 0.00 17'; 9.49
0.287
1112 111 | 25 2.27 270 | 0.90 | 3.60 0 1.03 | 3.50 0.00 | 9.49 8.46
0.060
1213 | 0.30 | 20 0.95 0.87 | 3.10 | 3.97 3 0.12 | 3.50 0.00 | 8.46 8.34
1314 | 0.30 | 20 0.95 290 | 1.20 | 4.10 0.062 0.25 | 3.50 2.90 11'2 11.00
1415 | 0.30 | 20 0.95 0.00 | 1.20 | 1.20 0'062 0.07 | 0.60 0.00 11'3 10.92
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 25.48 10.92 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 730 730
lateral
PVC Te 90 soldavel c/ redugéo 32 mm- 25mm 1 0.90 0.90
lateral
PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 1 310 310
lateral
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40

Coluna AF-20 (TERREO)
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Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressédo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a ol (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v. | ) ) (m) (m) . te
1-2 3.05| 40 | 2.43 7.00 | 3.30 10'3 0'173 1.32 | 7.00 7.00 37'8 35.68
2-3 3.05 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
34 | 305| 40 | 243| 56.04| 1.20 57'2 °'17g 10.30 | 0.00 | 0.00 34'2 24.26
4-5 3.05 40 2.43 1.62 1.20 | 2.82 0'178 0.51 0.00 0.00 24'2 23.75
56 | 3.05| 40 | 243| 057| 1.00| 1.57 °'17g 028 | 0.00| 0.00 23'; 23.47
6-7 3.05 40 2.43 0.50 1.20 | 1.70 0'178 0.31 0.00 -0.50 22'? 22.67
78 | 305| 40 | 243| 3.00| 0.01] 3.01 °'17g 054 | 050 | -3.00 19'? 19.12
8-9 3.05 40 2.43 2.04 1.20 | 3.24 0'178 0.58 3.50 0.00 19'; 18.54
910 | 3.05| 40 | 243| 3.49| 1.00 | 4.49 °'17g 0.81| 350 | 0.00 18'2 17.73
10-11 1.17 25 2.39 25.44 7.30 32':_ 0'318 8.24 3.50 0.00 17'; 9.49
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0.287
11-12 111 | 25 2.27 270 | 0.90 | 3.60 0 1.03 | 3.50 0.00 | 9.49 8.46
0.267
1213 | 1.07 | 25 219 219 | 0.90 | 3.09 0 0.82 | 3.50 0.00 | 8.46 7.64
0.021
1314 | 0.16 | 20 0.52 0.85| 3.10 | 3.95 2 0.04 | 3.50 0.00 | 7.64 7.60
1415 | 0.16 | 20 0.52 290 | 1.20 | 4.10 0'02; 0.09 | 3.50 2.90 10'2 10.41
1516 | 0.16 | 20 0.52 0.00 | 1.20 | 1.20 0'02; 0.03 | 0.60 0.00 10': 10.38
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 26.02 10.38 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 730 730
lateral
PVC Te 90 soldavel c/ redugéo 32 mm- 25mm 2 0.90 180
lateral
PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 1 310 310
lateral
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40

Coluna AF-21 (TERREO)
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Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressédo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a ol (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v. | ) ) (m) (m) . te
1-2 3.05| 40 | 2.43 7.00 | 3.30 10'3 0'173 1.32 | 7.00 7.00 37'8 35.68
2-3 3.05 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
34 | 305| 40 | 243| 56.04| 1.20 57'2 °'17g 10.30 | 0.00 | 0.00 34'2 24.26
4-5 3.05 40 2.43 1.62 1.20 | 2.82 0'178 0.51 0.00 0.00 24'2 23.75
56 | 3.05| 40 | 243| 057| 1.00| 1.57 °'17g 028 | 0.00| 0.00 23'; 23.47
6-7 3.05 40 2.43 0.50 1.20 | 1.70 0'178 0.31 0.00 -0.50 22'? 22.67
78 | 305| 40 | 243| 3.00| 0.01] 3.01 °'17g 054 | 050 | -3.00 19'? 19.12
8-9 3.05 40 2.43 2.04 1.20 | 3.24 0'178 0.58 3.50 0.00 19'; 18.54
910 | 3.05| 40 | 243| 3.49| 1.00 | 4.49 °'17g 0.81| 350 | 0.00 18'2 17.73
10-11 1.17 25 2.39 25.44 7.30 32':_ 0'318 8.24 3.50 0.00 17'; 9.49
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0.287
11-12 111 | 25 2.27 270 | 0.90 | 3.60 0 1.03 | 3.50 0.00 | 9.49 8.46
0.267
1213 | 1.07 | 25 219 219 | 0.90 | 3.09 0 0.82 | 3.50 0.00 | 8.46 7.64
0.261
1314 | 1.06 | 25 2.16 0.67 | 0.90 | 1.57 0 0.41 | 3.50 0.00 | 7.64 7.23
0.257
1415 | 1.05| 25 214 0.45| 0.90 | 1.35 0 0.35 | 3.50 0.00 | 7.23 6.88
0.172
1516 | 0.85 | 25 1.74 3.33 | 0.90 | 4.23 5 0.73 | 3.50 0.00 | 6.88 6.15
0.152
16-17 | 0.80 | 25 1.63 2.04 | 0.90 | 2.94 2 0.45 | 3.50 0.00 | 6.15 5.70
0.029
1718 | 0.37 | 25 0.75 0.26 | 0.90 | 1.16 8 0.03 | 3.50 0.00 | 5.70 5.67
0.086
18-19 | 0.37 | 20 1.17 0.38 | 0.02 | 0.40 0 0.03 | 3.50 0.00 | 5.67 5.64
0.086
19-20 | 0.37 | 20 1.17 042 | 1.20 | 1.62 0 0.14 | 3.50 0.00 | 5.64 5.50
0.086
20-21 0.37 | 20 1.17 290 | 1.20 | 4.10 0 0.35 | 3.50 290 | 8.40 8.04
0.086
2122 | 0.37 | 20 1.17 0.00 | 1.20 | 1.20 0 0.10 | 0.60 0.00 | 8.04 7.94
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 28.46 7.94 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel c/ redugéo 50 mm- 32mm 1 730 730
lateral
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PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 6 0.90 5 40
lateral
PVC Te 90 soldavel 32 mm 0.90 0.90
PVC Bucha de redugao sold. 32 mm - 25 mm 1 0.02 0.02
curta
PVC Joelho 90 soldavel 25 mm 3 1.20 3.60
Coluna AF-22 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressédo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressdes
Trech o c. a el (m.c.a.))
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v. | ) ) (m) (m) b. te
1-2 3.05 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'173 1.11 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 1.20 57'2 0'178 10.30 0.00 0.00 34'2 24.26
4-5 3.05 | 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
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56 | 3.05| 40 | 243| 057 1.00| 1.57 °'17g 0.28 | 0.00| 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 1.20 | 1.70 0'178 0.31 0.00 -0.50 22'? 22.67
78 | 305| 40 | 243| 300/ 0.01] 3.01 °'17g 0.54 | 0.50| -3.00 19'? 19.12
8-9 3.05| 40 2.43 204 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 3.49 1.00 | 4.49 0'172 0.81 3.50 0.00 18'3 17.73
10-11 117 | 25 2.39 2544 | 7.30 32': 0'318 8.24 | 3.50 0.00 17'; 9.49
0.287
11-12 111 | 25 2.27 270 | 0.90 | 3.60 0 1.03 | 3.50 0.00 | 9.49 8.46
0.267
12-13 1.07 | 25 219 219 | 0.90 | 3.09 0 0.82 | 3.50 0.00 | 8.46 7.64
0.261
13-14 1.06 | 25 2.16 0.67 | 0.90 | 1.57 0 0.41 3.50 0.00 | 7.64 7.23
0.257
14-15 1.05| 25 214 045 | 090 | 1.35 0 0.35 | 3.50 0.00 | 7.23 6.88
0.172
1516 | 0.85 | 25 1.74 3.33 | 0.90 | 4.23 5 0.73 | 3.50 0.00 | 6.88 6.15
0.152
16-17 | 0.80 | 25 1.63 2.04 | 0.90 | 2.94 2 045 | 3.50 0.00 | 6.15 5.70
0.094
1718 | 0.71 | 25 1.45 0.26 | 3.10 | 3.36 8 0.32 | 3.50 0.00 | 5.70 5.38
0.378
18-19 | 0.71 | 20 2.26 515 | 0.02 | 5.18 7 195 | 3.50 0.00 | 5.38 3.43
0.378
19-20 0.71| 20 2.26 0.63 1.20 | 1.83 7 0.69 | 3.50 0.00 | 3.43 2.74
0.378
20-21 071 | 20 2.26 2.90 1.20 | 4.10 7 155 | 3.50 290 | 5.64 4.09
0.378
21-22 0.71 | 20 2.26 0.00 1.20 | 1.20 7 0.45 | 0.60 0.00 | 4.09 3.63
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 32.77 3.63 0.50

Situagdo: Pressao suficiente
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Conexodes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ reducéo 50 mm- 32mm 1 730 730
lateral

PVC Te 90 soldavel c/ redugao 32 mm- 25mm 6 0.90 5.40
lateral

PVC Te 90 soldavel 32 mm 1 3.10 3.10

PVC S:‘r‘t’ga de redugao sold. 32 mm - 25 mm 1 0.02 0.02

PVC Joelho 90 soldavel 25 mm 3 1.20 3.60

Coluna AF-23 (TERREO)

Conexao analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldével)

Pavimento TERREO

Nivel geométrico: 0.60 m

Processo de calculo: Universal

Tomada d agua:

Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)

Nivel geométrico: 7.00 m

Pressdo inicial: 30.00 m.c.a.
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Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m.c.a.))
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v | ) ) (m) (m) b. te

1-2 3.05| 40 2.43 7.00 | 3.30 10'3 0'173 132 | 7.00 7.00 37'8 35.68

2-3 3.05| 40 2.43 5.00 | 1.20 | 6.20 0'178 111 | 0.00 0.00 35': 34.56

34 3.05 | 40 2.43 56.04 | 1.20 57'2 0'173 10.30 | 0.00 0.00 34': 24.26

4-5 3.05| 40 2.43 1.62 | 1.20 | 2.82 0'178 0.51 | 0.00 0.00 24'; 23.75

5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47

6-7 3.05| 40 2.43 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'3 22.67

7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12

8-9 3.05| 40 2.43 204 | 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54

9-10 3.05| 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73

10-11 117 | 25 2.39 2544 | 7.30 32': 0'318 8.24 | 3.50 0.00 17'; 9.49
0.287

11-12 111 | 25 2.27 270 | 0.90 | 3.60 0 1.03 | 3.50 0.00 | 9.49 8.46
0.267

1213 | 1.07 | 25 219 219 | 0.90 | 3.09 0 0.82 | 3.50 0.00 | 8.46 7.64
0.261

1314 | 1.06 | 25 2.16 0.67 | 0.90 | 1.57 0 0.41 | 3.50 0.00 | 7.64 7.23
0.257

1415 | 1.05| 25 214 0.45| 0.90 | 1.35 0 0.35 | 3.50 0.00 | 7.23 6.88
0.172

15-16 | 0.85 | 25 1.74 3.33 | 090 | 4.23 5 0.73 | 3.50 0.00 | 6.88 6.15
0.060

16-17 | 0.30 | 20 0.95 0.87 | 3.10 | 3.97 3 0.12 | 3.50 0.00 | 6.15 6.03
0.060

17-18 | 0.30 | 20 0.95 290 | 1.20 | 4.10 3 0.25 | 3.50 290 | 8.93 8.69
0.060

18-19 | 0.30 | 20 0.95 0.00 | 1.20 | 1.20 3 0.07 | 0.60 0.00 | 8.69 8.61

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680

Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

53



N)
Q.

ML
ENGENHARIA & PROJETOS
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 27.79 8.61 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 21/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 730 730
lateral

PVC Te 90 soldavel c/ redugéo 32 mm- 25mm 5 0.90 450
lateral

PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 1 310 3.10
lateral

PVC Joelho 90 soldavel 25 mm 2 1.20 2.40

Coluna AF-24 (TERREO)

Conexdo analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO

Nivel geométrico: 0.20 m

Processo de calculo: Universal

Tomada d agua:
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Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) | S| AT Do m ) TR
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'173 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 2.43 162 | 1.20 | 2.82 0'172 0.51 | 0.00 0.00 24'2 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'172 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'173 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 204 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 349 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73
10-11 117 | 25 2.39 2544 | 7.30 32'1 0'318 8.24 | 3.50 0.00 17'; 9.49
0.287
112 | 111 | 25 2.27 270 | 0.90 | 3.60 0 1.03 | 3.50 0.00 | 9.49 8.46
0.267
12-13 | 1.07 | 25 2.19 219 | 0.90 | 3.09 0 0.82 | 3.50 0.00 | 8.46 7.64
0.261
1314 | 1.06 | 25 216 0.67 | 0.90 | 1.57 0 0.41 | 3.50 0.00 | 7.64 7.23
0.257
1415 | 1.05 | 25 214 0.45| 0.90 | 1.35 0 0.35 | 3.50 0.00 | 7.23 6.88
0.287
15-16 | 0.61 | 20 1.96 0.55 | 3.10 | 3.65 6 0.38 | 3.50 0.00 | 6.88 6.49
0.287
16-17 | 0.61 | 20 1.96 3.30 | 1.20 | 4.50 6 129 | 3.50 3.30 | 9.79 8.50
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0.287
17-18 | 0.61 | 20 1.96 0.00 1.20 | 1.20 6 0.35 | 0.20 0.00 | 8.50 8.16
Pressdes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.80 28.64 8.16 0.50
Situagdo: Pressao suficiente
Conexodes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 730 730
lateral

PVC Te 90 soldavel ¢/ reducgéo 32 mm- 25mm 4 0.90 3.60
lateral

PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 1 310 310
lateral

PVC Joelho 90 soldavel 25 mm 2 1.20 2.40

Coluna AF-25 (TERREO)

Conexdo analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO

Nivel geométrico: 1.00 m

Processo de calculo: Universal

Tomada d agua:
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Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech | o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) to v. | ) ] (m) (m) p. te
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'173 1.11 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57': 0'178 10.30 | 0.00 0.00 34': 24.26
4-5 3.05 | 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24'2 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 1.20 | 1.70 0'173 0.31 0.00 -0.50 22'? 22.67
7-8 3.05| 40 2.43 3.00 0.01 | 3.01 0'173 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 3.49 1.00 | 4.49 0'173 0.81 3.50 0.00 18': 17.73
10-11 117 | 25 2.39 25.44 7.30 32'1 0'318 8.24 | 3.50 0.00 17'; 9.49
0.287
1112 1.11 25 2.27 2.70 0.90 | 3.60 0 1.03 | 3.50 0.00 | 9.49 8.46
0.267
12-13 1.07 | 25 2.19 2.19 0.90 | 3.09 0 0.82 | 3.50 0.00 | 8.46 7.64
0.261
13-14 1.06 | 25 216 0.67 0.90 | 1.57 0 0.41 3.50 0.00 | 7.64 7.23
0.014
14-15 013 | 20 0.43 5.19 3.10 | 8.29 9 0.09 | 3.50 0.00 | 7.23 713
0.014
15-16 013 | 20 0.43 0.44 1.20 | 1.64 9 0.02 | 3.50 0.00 | 7.13 7.1
0.014
16-17 013 | 20 0.43 2.50 1.20 | 3.70 9 0.06 | 3.50 250 | 9.61 9.55
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0.014
17-18 013 | 20 0.43 0.00 1.20 | 1.20 9 0.02 | 1.00 0.00 | 9.55 9.53
Pressdes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 26.47 9.53 0.50
Situagdo: Pressao suficiente
Conexodes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 730 730
lateral

PVC Te 90 soldavel ¢/ reducgéo 32 mm- 25mm 3 0.90 270
lateral

PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 1 310 310
lateral

PVC Joelho 90 soldavel 25 mm 3 1.20 3.60

Coluna AF-26 (TERREO)

Conexao analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO

Nivel geométrico: 0.60 m

Processo de calculo: Universal
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Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech | o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) | S| IR Do m) |y TR
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'173 1.11 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 2.43 162 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24'2 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'3 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'3 19.12
8-9 3.05 | 40 2.43 204 | 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 282 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 0.16 | 20 0.52 143 | 7.30 | 8.73 0'02; 0.04 | 3.50 0.00 16'2 16.79
1213 | 0.16 | 20 0.52 290 | 1.20 | 4.10 0'02; 0.09 | 3.50 2.90 19'8 19.60
1314 | 0.16 | 20 0.52 0.00 | 1.20 | 1.20 0'02; 0.03 | 0.60 0.00 19-3 19.58
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
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inicial carga disponivel necessaria
36.40 16.82 19.58 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 220 220
lateral
PVC Te 90 soldavel ¢/ reducéo 50 mm- 25mm 1 730 730
lateral
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40

Coluna AF-27 (TERREO)

Conexao analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO

Nivel geométrico: 1.00 m

Processo de calculo: Universal

Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m

Pressao inicial: 30.00 m.c.a.
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Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m.c.a.))

o (Ils) f:; (mis) Cotr:)du E\(:-ui T(:ta (m)lm (m:)c.a (m) (m) IZ::s Jutsean
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'173 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'178 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'173 10.30 | 0.00 0.00 34': 24.26
4-5 3.05 | 40 2.43 162 | 1.20 | 2.82 0'178 0.51 | 0.00 0.00 24'; 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'3 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 | 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54

9-10 3.05| 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16': 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16',1' 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
14-15 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'121 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'10; 0.80 | 3.50 0.00 14'2 13.44
17-18 | 0.30 | 20 0.95 144 | 7.30 | 8.74 0'062 0.10 | 3.50 0.00 13': 13.33
18-19 | 0.30 | 20 0.95 2,50 | 1.20 | 3.70 0.0Gg 0.22 | 3.50 2.50 15'2 15.61
19-20 | 0.30 | 20 0.95 0.00 | 1.20 | 1.20 0'062 0.07 | 1.00 0.00 15'3 15.54
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Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 20.46 15.54 0.50
Situagao: Pressao suficiente
Conexoes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ reducgéo 50 mm- 32mm 3 220 6.60
lateral

PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 4 220 8.80
lateral

PVC Te 90 soldavel ¢/ reducgéo 50 mm- 25mm 1 730 730
lateral

PVC Joelho 90 soldavel 25 mm 2 1.20 2.40

Coluna AF-28 (TERREO)

Conexdo analisada

Luva soldavel - 25 mm (PVC rigido soldavel)
Pavimento TERREO

Nivel geométrico: 1.00 m

Processo de calculo: Universal

Tomada d agua:
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Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a el (m.c.a.)

o (Ils) s:; (mis) Ct)tr;du Ee'ui Tc:ta (m)lm (m:)(:.a (m) (m) Dpls Jutsean
1-2 3.05| 40 2.43 7.00 | 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'173 1.11 0.00 0.00 35': 34.56
34 3.05| 40 2.43 56.04 | 1.20 57': 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 2.43 1.62 1.20 | 2.82 0'172 0.51 0.00 0.00 24'2 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 1.20 | 1.70 0'172 0.31 0.00 -0.50 22'? 22.67
7-8 3.05| 40 2.43 3.00 | 0.01 | 3.01 0'173 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 3.49 1.00 | 4.49 0'173 0.81 3.50 0.00 18'2 17.73

10-11 282 | 40 2.24 3.68 2.20 | 5.88 0'15:4; 0.91 3.50 0.00 17'; 16.83
1112 281 | 40 2.24 245 | 2.20 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 262 | 40 2.08 0.30 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
1314 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
14-15 2.51 40 2.00 0.32 2.20 | 2.52 0'122 0.31 3.50 0.00 15'3 14.76
1516 | 2.48 | 40 1.98 212 | 2.20 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 233 | 40 1.85 5.27 2.20 | 7.47 0'10; 0.80 | 3.50 0.00 14'2 13.44
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1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.30 | 32 1.61 7.7 7.30 15'2 0'103 1.05 | 3.50 0.00 12'-7, 11.71
19-20 | 0.28 | 20 0.91 6.55 | 4.60 11'; 0'053 0.39 | 3.50 0.00 11': 11.32
20-21 0.28 | 20 0.91 250 | 1.20 | 3.70 0.053 0.20 | 3.50 2.50 13'2 13.62
21-22 | 0.28 | 20 0.91 0.00 | 0.01 | 0.01 0'053 0.00 | 1.00 0.00 13'2 13.62
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 22.38 13.62 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel c/ redugéo 50 mm- 32mm 3 220 6.60
lateral
pvc | re90soldavelc/redugdo | 5 o o5 5 2.20 11.00
lateral
PVC Te 90 soldavel ¢/ redugao 50 mm- 40mm 1 7.30 7.30
lateral
pvc | I 90soldavelc/redugdo | 4 o o5mm 1 4.60 4.60
lateral
PVC Joelho 90 soldavel 25 mm 1 1.20 1.20
PVC Luva soldavel 25 mm 1 0.01 0.01
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Coluna AF-29 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech | o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) | =7~ v. | ) ) (m) (m) b. te
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05| 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05| 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 1.20 | 1.70 0'173 0.31 0.00 -0.50 22'3 22.67
7-8 3.05| 40 2.43 3.00 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05| 40 2.43 2.04 1.20 | 3.24 0'173 0.58 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 3.49 1.00 | 4.49 0'178 0.81 3.50 0.00 18'2 17.73
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10-11 282 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 2.20 | 4.65 0'152 0.72 | 3.50 0.00 16': 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16': 15.77
1314 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
14-15 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'3 14.76
1516 | 2.48 | 40 1.98 212 | 2.20 | 4.32 0'121 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'103 0.80 | 3.50 0.00 14'2 13.44
1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.30 | 32 1.61 7.7 7.30 15'2 0'103 1.05 | 3.50 0.00 12'; 11.71
19-20 | 1.27 | 32 1.57 0.60 | 1.50 | 2.10 0'10: 0.22 | 3.50 0.00 11': 11.49
20-21 1.24 | 32 1.54 279 | 1.50 | 4.29 0'102 0.43 | 3.50 0.00 11'3 11.06
2122 | 0.30 | 20 0.95 416 | 4.60 | 8.76 0.0Gg 0.28 | 3.50 0.00 11'2 10.78
22-23 | 030 | 20 0.95 250 | 1.20 | 3.70 0'062 0.22 | 3.50 2.50 13': 13.06
23-24 | 0.30 | 20 0.95 0.00 | 1.20 | 1.20 0.0Gg 0.07 | 1.00 0.00 13'2 12.99
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 23.01 12.99 0.50
Situagao: Pressao suficiente
Conexoes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
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PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugao 50 mm- 32mm 3 220 6.60
lateral
pyvc | Te90soldavelc/reducdo | 54 0 o5m 5 2.20 11.00
lateral
PVC Te 90 soldavel ¢/ redugao 50 mm- 40mm 1 730 730
lateral
PVC Te 90 soldavel ¢/ redugéo 40 mm- 25mm 2 150 3.00
lateral
PVC Te 90 soldavel ¢/redugdo | 44 1 o5mm 1 4.60 4.60
lateral
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-30 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v | ) ) (m) (m) b. te
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12 | 305| 40 | 243| 7.00| 3.30 10'3 °'17g 132| 700| 7.00 37'8 35.68
23 | 305| 40 | 243| 500| 1.20 | 6.20 0'178 111 | 000 | 0.00 35'2 34.56
34 | 305| 40 | 243 | 56.04| 1.20 57'2 °'17g 1030 | 0.00| 0.00 34'2 24.26
45 | 305| 40 | 243| 1.62| 1.20| 2.82 0'178 051 | 0.00| 0.00 24'§ 23.75
56 | 3.05| 40 | 243| 057 | 1.00 | 1.57 °'17g 0.28 | 000| 0.00 23'; 23.47
67 | 3.05| 40 | 243| 050| 1.20 | 1.70 0'178 0.31 | 0.00| -0.50 22'97’ 22,67
78 | 305| 40 | 243| 3.00| 0.01| 3.01 0'178 054 | 050 | 300 92| 1942
89 | 3.05| 40 | 2.43| 204| 1.20 | 3.24 °'17g 058 | 350 | 0.00 19'; 18.54
910 | 3.05| 40 | 243 | 349 | 1.00 | 4.49 0'178 081 350 | o000 | '®%| 4773
1011 | 282 | 40 | 224| 368| 220 5.88 °'15‘3‘ 091 | 350 | 0.00 17'; 16.83
1142 | 281 | 40 | 224| 245 220 465 °'15§ 0.72| 350 | 0.00 16'2 16.11
12413 | 262 | 40 | 208| 030 220 2.50 °'13g 034 | 350 | 0.00 16': 15.77
13414 | 256 | 40 | 203 | 3.30| 220 | 5.50 o.1zg 070 | 350 | o000 | 7| 1507
14415 | 251 | 40 | 200| 032 220 2.52 °'12: 0.31| 350 | 0.00 15'(7’ 14.76
1516 | 248 | 40 | 198| 212 220 | 432| %%} | 052 350 | 000 14'2 14.24
1617 | 233 | 40 | 185| 527 220 7.47 °'1°; 0.80 | 350 | 0.00 14'2 13.44
17418 | 2.31| 40 | 1.84| 417 | 220 6.37 °'1°§ 067 | 350 | o000 | 4| 1277
1819 | 130 | 32 | 161| 7.71| 730 15'2 °'1°? 105| 350 | 0.00 12'; 1.71
1920 | 127 | 32 | 157 o060 | 150 | 210 | *"% | 022 350 | 000 | T | 1149
2021 | 0.25| 20 | 0.80| 7.61| 4.60 12'f °'°4‘2‘ 0.36 | 350 | 0.00 11'3 11.13
2122 | 025| 20 | 080| 250 | 120|370 | ®%%| o046| 350 | 250 13'g 13.47
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22-23 | 0.25| 20 0.80 0.00 | 1.20 | 1.20 0'042 0.05 | 1.00 0.00 13'; 13.42
Pressdes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 22.58 13.42 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 3 220 6.60
lateral

pvc | Te90soldavelc/reducdo | 54 0 o5mm 5 2.20 11.00
lateral

pyc | T8 90soldavelc/redugdo | 5 1 4omm 1 7.30 7.30
lateral

pvc | I 90soldavelciredugdo |, o o5 1 1.50 1.50
lateral

PVC Te 90 soldavel ¢/ redugao 40 mm- 25mm 1 4.60 4.60
lateral

PVC Joelho 90 soldavel 25 mm 2 1.20 2.40

Coluna AF-31 (TERREO)

Conexao analisada
Luva soldavel - 25 mm (PVC rigido soldavel)
Pavimento TERREO
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Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressédo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mis) to v. | ) J) (m) (m) b. te
1-2 3.05 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
34 | 305| 40 | 243| 56.04| 1.20 57'2 °'17g 10.30 | 0.00 | 0.00 34'2 24.26
4-5 3.05 | 40 2.43 1.62 1.20 | 2.82 0'178 0.51 0.00 0.00 24'2 23.75
56 | 305| 40 | 243| 057| 1.00| 1.57 °'17g 028 | 0.00| 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 1.20 | 1.70 0'178 0.31 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 0.01 | 3.01 0'172 0.54 0.50 -3.00 19'3 19.12
8-9 3.05 | 40 2.43 2.04 1.20 | 3.24 0'178 0.58 3.50 0.00 19'; 18.54
9-10 3.05 40 2.43 3.49 1.00 | 4.49 0'178 0.81 3.50 0.00 18'2 17.73
10-11 2.82 40 2.24 3.68 2.20 | 5.88 0'153 0.91 3.50 0.00 17'; 16.83
11-12 2.81 40 2.24 2.45 2.20 | 4.65 0'152 0.72 3.50 0.00 16'3 16.11
12-13 2.62 40 2.08 0.30 2.20 | 2.50 0'133 0.34 3.50 0.00 16':: 15.77
13-14 2.56 40 2.03 3.30 2.20 | 5.50 0'123 0.70 3.50 0.00 15'; 15.07
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14-15 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
1516 | 2.48 | 40 1.98 212 | 2.20 | 4.32 0'121 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'10; 0.80 | 3.50 0.00 14'2 13.44
1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0.10: 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.30 | 32 1.61 7.7 7.30 15'2 0'103 1.05 | 3.50 0.00 12'; 11.71
19-20 | 1.27 | 32 1.57 0.60 | 1.50 | 2.10 0'10: 0.22 | 3.50 0.00 11': 11.49
20-21 1.24 | 32 1.54 279 | 1.50 | 4.29 0'102 0.43 | 3.50 0.00 11'3 11.06
2122 | 1.20 | 32 1.50 15.61 1.50 17': 0'07: 1.27 | 3.50 0.00 11'2 9.79
0.067
22-23 | 114 | 32 1.42 0.96 | 1.50 | 2.46 4 0.17 | 3.50 0.00 | 9.79 9.62
0.299
23-24 | 114 | 25 2.32 1.66 | 0.03 | 1.69 0 0.50 | 3.50 0.00 | 9.62 9.13
0.265
24-25 | 1.07 | 25 218 4.59 | 0.90 | 5.49 0 1.46 | 3.50 0.00 | 9.13 7.67
0.208
25-26 | 0.94 | 25 1.92 5.32 | 3.10 | 8.42 8 1.76 | 3.50 0.00 | 7.67 5.91
0.208
26-27 | 0.94 | 25 1.92 250 | 1.50 | 4.00 8 0.84 | 3.50 250 | 8.1 7.58
0.655
27-28 | 0.94 | 20 3.00 0.00 | 0.01 | 0.01 3 0.01 | 1.00 0.00 | 7.58 7.57
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 28.43 7.57 0.50
Situagao: Pressao suficiente
Conexoes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
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PVC Curva 90 soldavel 50 mm 1.20 6.00

PVC Joelho 45 soldavel 50 mm 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 0.01 0.01

PVC Te 90 soldavel ¢/ reducgéo 50 mm- 32mm 220 6.60
lateral

PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 220 11.00
lateral

PVC Te 90 soldavel ¢/ reducéo 50 mm- 40mm 730 730
lateral

PVC Te 90 soldavel ¢/ redugéo 40 mm- 25mm 150 6.00
lateral

PVC Bucha de redugo sold. 40 mm - 32 mm 0.03 0.03
curta

PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 0.90 0.90
lateral

PVC Te 90 soldavel 32 mm 3.10 3.10

PVC Joelho 90 soldavel 32 mm 1.50 1.50

PVC Luva soldavel 25 mm 0.01 0.01

Coluna AF-32 (TERREO)

Conexao analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldével)

Pavimento TERREO

Nivel geométrico: 1.00 m

Processo de calculo: Universal

Tomada d agua:

Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)

Nivel geométrico: 7.00 m
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Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a el (m.c.a.)

o (Wls) 5:; (mis) Ct)tr;du Ee'ui Tc:ta (m)lm (m:)(:.a (m) (m) Dpls Jutsean
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'178 1.32 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'173 111 | 0.00 0.00 35': 34.56
34 3.05 | 40 2.43 56.04 | 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 2.43 162 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24': 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'3 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 204 | 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54

9-10 3.05 | 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 220 | 4.65 0'152 0.72 | 3.50 0.00 16'2 16.11
12-13 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16': 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'-7, 15.07
1415 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
15-16 | 2.48 | 40 1.98 212 | 2.20 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'10; 0.80 | 3.50 0.00 14'2 13.44
1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0'10§ 0.67 | 3.50 0.00 13': 12.77

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680

Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

73



N
Q.

ML
ENGENHARIA & PROJETOS
18-19 | 1.30 | 32 1.61 7.7 7.30 15'2 0'10? 1.05 | 3.50 0.00 12'; 11.71
19-20 1.27 | 32 1.57 0.60 | 1.50 | 2.10 0'101 0.22 | 3.50 0.00 11': 11.49
20-21 124 | 32 1.54 279 | 1.50 | 4.29 0'10(2) 0.43 | 3.50 0.00 11'; 11.06
21-22 1.20 | 32 1.50 15.61 1.50 17': 0'07: 1.27 | 3.50 0.00 11'2 9.79
0.067
22-23 | 114 | 32 1.42 0.96 | 1.50 | 2.46 4 0.17 | 3.50 0.00 | 9.79 9.62
0.299
23-24 | 114 | 25 2.32 1.66 | 0.03 | 1.69 0 0.50 | 3.50 0.00 | 9.62 9.13
0.265
24-25 | 1.07 | 25 2.18 459 | 090 | 549 0 1.46 | 3.50 0.00 | 9.13 7.67
0.051
25-26 | 0.50 | 25 1.02 0.16 | 0.90 | 1.06 5 0.05 | 3.50 0.00 | 7.67 7.62
0.195
26-27 | 0.50 | 20 1.60 0.15 | 0.02 | 0.17 5 0.03 | 3.50 0.00 | 7.62 7.58
27-28 | 0.25 | 20 0.80 8.64 | 2.40 11'2 0'042 0.49 | 3.50 0.00 | 7.58 7.10
0.044
28-29 | 0.25 | 20 0.80 250 | 1.20 | 3.70 2 0.16 | 3.50 2.50 | 9.60 9.43
0.044
29-30 | 0.25 | 20 0.80 0.00 | 1.20 | 1.20 2 0.05 | 1.00 0.00 | 9.43 9.38
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 26.62 9.38 0.50
Situagao: Pressao suficiente
Conexoes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
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PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 220 6.60
lateral

PVC Te 90 soldavel c/ redugéo 50 mm- 25mm 220 11.00
lateral

PVC Te 90 soldavel ¢/ redugéo 50 mm- 40mm 730 730
lateral

PVC Te 90 soldavel ¢/ redugéo 40 mm- 25mm 150 6.00
lateral

pyc | Buchade redugdo sold. 40 mm - 32 mm 0.03 0.03
curta

PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 0.90 0.90
lateral

PVC Te 90 soldavel 32 mm 0.90 0.90

pyc | Buchade redugdo sold. 32 mm - 25 mm 0.02 0.02
curta

PVC Te 90 soldavel 25 mm 2.40 2.40

PVC Joelho 90 soldavel 25 mm 1.20 2.40

Coluna AF-33 (TERREO)

Conexao analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldavel)

Pavimento TERREO

Nivel geométrico: 0.60 m

Processo de calculo: Universal

Tomada d agua:

Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)

Nivel geométrico: 7.00 m

Pressdo inicial: 30.00 m.c.a.

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,

Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680
Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

75



N
Q.

ENGENHARM%PROJETOS
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m.c.a.))

o (Ils) f:; (mis) Cotr:)du E\(:-ui T(:ta (m)lm (m:)c.a (m) (m) IZ::s Jutsean
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'173 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'178 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'173 10.30 | 0.00 0.00 34': 24.26
4-5 3.05 | 40 2.43 162 | 1.20 | 2.82 0'178 0.51 | 0.00 0.00 24'; 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'3 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 | 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54

9-10 3.05| 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16': 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16',1' 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
14-15 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'121 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'10; 0.80 | 3.50 0.00 14'2 13.44
1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0'10§ 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.30 | 32 1.61 7.711 | 7.30 15'2 0'10? 1.05 | 3.50 0.00 12'; 11.71
19-20 | 1.27 | 32 1.57 0.60 | 1.50 | 2.10 0'10: 0.22 | 3.50 0.00 11': 11.49
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20-21 124 | 32 1.54 279 | 1.50 | 4.29 0'10(2) 0.43 | 3.50 0.00 11'; 11.06
21-22 1.20 | 32 1.50 15.61 1.50 17',1| 0'07: 1.27 | 3.50 0.00 11'2 9.79
0.067
22-23 | 114 | 32 1.42 0.96 | 1.50 | 2.46 4 0.17 | 3.50 0.00 | 9.79 9.62
0.299
23-24 | 114 | 25 2.32 1.66 | 0.03 | 1.69 0 0.50 | 3.50 0.00 | 9.62 9.13
0.096
24-25 | 0.39 | 20 1.25 3.81 3.10 | 6.91 0 0.47 | 3.50 0.00 | 9.13 8.66
0.096
25-26 | 0.39 | 20 1.25 3.7 0.30 | 4.01 0 0.39 | 3.50 0.00 | 8.66 8.27
26-27 | 0.39 | 20 1.25 290 | 1.20 | 4.10 0.093 0.39 | 3.50 2.90 11'; 10.78
27-28 | 0.39 | 20 1.25 0.00 | 1.20 | 1.20 0.092 0.12 | 0.60 0.00 10'; 10.66
Pressodes (m.c.a.)
Estatica Perda de Dindmica Minima
inicial carga disponivel necessaria
36.40 25.74 10.66 0.50
Situagao: Pressao suficiente
Conexodes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
pvc | 1 90soldavelc/redugdo | 5 o o 3 2.20 6.60
lateral
PVC Te 90 soldavel ¢/ redugao 50 mm- 25mm 5 2.20 11.00
lateral
PVC Te 90 soldavel c/ redugéo 50 mm- 40mm 1 730 730
lateral
PVC ;?e?; soldavel ¢/ redugao 40 mm- 25mm 4 1.50 6.00
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pyc | Buchadereducao sold. 40 mm - 32 mm 1 0.03 0.03
curta
PVC Te 90 soldavel ¢/ reducgéo 32 mm- 25mm 1 310 3.10
lateral
PVC Curva 45 soldavel 25 mm 1 0.30 0.30
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-34 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressédo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v | ) ) (m) (m) b. te
1-2 3.05 40 2.43 7.00 3.30 10'3 0'173 1.32 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
34 | 305| 40 | 243| 56.04| 1.20 57'2 °'17g 10.30 | 0.00 | 0.00 34'2 24.26
4-5 3.05 | 40 2.43 1.62 1.20 | 2.82 0'178 0.51 0.00 0.00 24'2 23.75
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56 | 3.05| 40 | 243| 057 1.00| 1.57 °'17g 0.28 | 0.00| 0.00 23'; 23.47

67 | 3.05| 40 | 243| 050| 1.20 | 1.70 0'178 031 000 | -050 | 27| 2267

78 | 305| 40 | 243| 300/ 0.01] 3.01 °'17g 0.54 | 0.50| -3.00 19'? 19.12

89 | 3.05| 40 | 2.43| 204| 1.20 | 3.24 0'178 058 | 350 | 0.00 19'; 18.54
910 | 3.05| 40 | 243 | 349 | 1.00 | 4.49 °'17g 0.81| 350 | 0.00 18'2 17.73
1011 | 282 | 40 | 224| 368| 220 5.88 °'15‘3‘ 091 | 350 | 0.00 17'; 16.83
1142 | 281 | 40 | 224| 245 220 465 °'15§ 072 | 350 | 0.00 16'2 16.11
12413 | 262 | 40 | 208| 030 220 2.50 °'13g 034 | 350 | 0.00 16': 15.77
13414 | 256 | 40 | 203 | 3.30| 2.20 | 5.50 o.1zg 070 | 350 | o000 | 7| 1507
14415 | 251 | 40 | 200| 032 220 2.52 °'12: 0.31| 350 | 0.00 15'(7’ 14.76
1516 | 248 | 40 | 198 | 212 220 | 432| %%} | 052 350 | 000 14'2 14.24
1617 | 233 | 40 | 185| 527| 220 7.47 °'1°; 0.80 | 350 | 0.00 14'2 13.44
17418 | 2.31| 40 | 1.84| 417 | 220 6.37 °'1°§ 067 | 350 | o000 | 4| 1277
18419 | 130 | 32 | 161| 7.71| 730 15'2 °'1°? 105| 350 | 0.00 12'; 1.71
1920 | 127 | 32 | 157 o060 | 150 | 210 | *"% | 022 350 | 000 | T | 1149
2021 | 1.24 | 32 | 154| 279 | 1.50 | 4.29 °'1°‘2’ 043 | 350 | 0.00 11'3 11.06
2122 | 120 | 32 | 150 | 1561 | 150 | 77| 0970 127] 30| 000 11'2 9.79
2223 | 039 | 20 | 1.25| 1.04| 4.60 | 5.64 °'°9g 045| 350 | 000 979| 964
2324 | 039 | 20 | 125| 290| 1.20 | 410 °'°gg 039 350 | 290 | 22| 1215
24.25 | 039 | 20 | 1.25| 000| 1.20 | 1.20 °'°9g 012 | 060 | 0.00 12',15 12.03
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Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 24.37 12.03 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)

Material Grupo Item Quant. Unitaria Total

RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

PVC Curva 90 soldavel 50 mm 5 1.20 6.00

PVC Joelho 45 soldavel 50 mm 2 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01

PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 3 220 6.60
lateral

pvc | Te90soldavelc/reducdo | 54 0 o5mm 5 2.20 11.00
lateral

pyc | Te90soldavelc/redugdo | 5 1 4omm 1 7.30 7.30
lateral

PVC Te 90 soldavel ¢/redugdo | 44 1 o5mm 3 1.50 4.50
lateral

pyc | T8 90soldavelc/redugdo |, 1 H5mm 1 4.60 4.60
lateral

PVC Joelho 90 soldavel 25 mm 2 1.20 2.40

Coluna AF-35 (TERREO)

Conexdo analisada

Joelho 90 soldével - 25 mm (PVC rigido soldavel)
Pavimento TERREO

Nivel geométrico: 1.00 m

Processo de calculo: Universal
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Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m.c.a))

o (Ils) f:; (mis) Cotr:)du Ee-ui T(:ta (m)lm (m:;:.a (m) (m) IZ::s Jutzan
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'173 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57'2 0'173 10.30 | 0.00 0.00 34': 24.26
4-5 3.05| 40 2.43 1.62 1.20 | 2.82 0'178 0.51 0.00 0.00 24'2 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'173 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 1.20 | 1.70 0'178 0.31 0.00 -0.50 22'? 22.67
78 | 305| 40 | 243| 3.00| 0.01| 3.01 °'17g 0.54 | 050 | -3.00 19'? 19.12
8-9 3.05| 40 2.43 2.04 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
910 | 3.05| 40 | 243 | 349 | 1.00 | 4.49 °'17g 0.81 | 350 | 0.00 18'2 17.73

10-11 282 | 40 2.24 3.68 | 2.20 | 5.88 0.15: 0.91 3.50 0.00 17'; 16.83
1112 2.81 40 2.24 2.45 2.20 | 4.65 0'15: 0.72 3.50 0.00 16'2 16.11
12-13 262 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 256 | 40 2.03 3.30 2.20 | 5.50 0'123 0.70 3.50 0.00 15'; 15.07
14-15 2.51 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 3.50 0.00 15'3 14.76
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15-16 | 2.48 | 40 1.98 212 | 2.20 | 4.32 0'121 0.52 | 3.50 0.00 14'; 14.24
16-17 | 0.86 | 25 1.76 55.84 | 7.30 63'1 0'172 9.96 | 3.50 0.00 14'2 4.28
0.170
1718 | 0.85 | 25 1.73 0.94 | 0.90 | 1.84 4 0.31 | 3.50 0.00 | 4.28 3.96
0.065
18-19 | 0.31 | 20 1.00 3.29 | 3.10 | 6.39 6 0.29 | 3.50 0.00 | 3.96 3.68
0.065
19-20 | 0.31 | 20 1.00 250 | 1.20 | 3.70 6 0.24 | 3.50 250 | 6.18 5.93
0.065
20-21 0.31| 20 1.00 0.00 | 1.20 | 1.20 6 0.08 | 1.00 0.00 | 5.93 5.85
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 30.15 5.85 0.50
Situagao: Pressao suficiente
Conexoes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 21/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel c/ redugéo 50 mm- 32mm 2 220 4.40
lateral
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 730 730
lateral
PVC Te 90 soldavel c/ redugéo 50 mm- 25mm 4 220 8.80
lateral
PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 1 0.90 0.90
lateral
PVC Te 90 soldavel c/ reducéo 32 mm- 25mm 1 3.10 3.10
lateral
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
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Coluna AF-36 (TERREO)
Conexao analisada
Te 90 soldavel - 25 mm (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech | o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) to v. | ) ) (m) (m) b, te
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'8 35.68
2-3 3.05| 40 2.43 5.00 1.20 | 6.20 0'173 1.11 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57'2 0'178 10.30 | 0.00 0.00 34': 24.26
4-5 3.05| 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 1.20 | 1.70 0'173 0.31 0.00 -0.50 22'3 22.67
7-8 3.05| 40 2.43 3.00 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05| 40 2.43 2.04 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54
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910 | 305| 40 | 243| 349 100|449 | %" | o081| 350 o000 8P| 4773
10-11 282 | 40 2.24 3.68 | 2.20 | 5.88 0-153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81| 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16': 15.77
1314 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
15-16 | 2.48 | 40 1.98 212 | 2.20 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 | 0.86 | 25 1.76 55.84 | 7.30 63'1 0'172 9.96 | 3.50 0.00 14'2 4.28
1718 | 0.16 | 20 0.52 8.09 | 3.10 11'; 0'02; 0.19 | 3.50 0.00 | 4.28 4.08
0.021
18-19 | 0.16 | 20 0.52 093 | 1.20 | 2.13 2 0.05 | 3.50 0.00 | 4.08 4.04
0.021
19-20 | 0.16 | 20 0.52 290 | 1.20 | 4.10 2 0.09 | 3.50 290 | 6.94 6.85
0.021
20-21 0.16 | 20 0.52 0.00 | 2.40 | 2.40 2 0.05 | 0.60 0.00 | 6.85 6.80
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 29.60 6.80 0.50
Situagao: Pressao suficiente
Conexoes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 21/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
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PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 5 220 4.40
lateral
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 1 730 730
lateral
PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 4 220 8.80
lateral
PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 1 310 310
lateral
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
PVC Te 90 soldavel 25 mm 1 2.40 2.40
Coluna AF-37 (TERREO)
Conexao analisada
Joelho 90 soldével - 25 mm (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v | ) ) (m) (m) b. te
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'178 1.11 | 0.00 0.00 35': 34.56
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34 | 305| 40 | 243 | 56.04| 1.20 57'2 °'17g 1030 | 0.00| 0.00 34'2 24.26
45 | 305| 40 | 243| 162| 120 2.82 0'178 051 | 0.00| 0.00 24'2 23.75
56 | 3.05| 40 | 243| 057 | 1.00| 1.57 °'17g 028 | 0.00| 0.00 23'; 23.47
67 | 305| 40 | 243| 050 | 120 1.70 0'178 031 | 0.00| -0.50 22'97’ 22.67
78 | 305| 40 | 243| 3.00| 0.01] 3.01 °'17g 054 | 050| -3.00 19"75 19.12
89 | 305| 40 | 2.43| 204| 120 3.24 0'178 058 | 350 | 0.00 19'; 18.54
910 | 3.05| 40 | 243| 3.49| 1.00 | 4.49 0'178 0.81| 350| 0.0 18'2 17.73
1011 | 2.82| 40 | 224| 368| 220 5.88 °'15‘3‘ 091 | 350 | 0.00 17'; 16.83
11412 | 2.81| 40 | 224| 245| 220 | 4.65 °'15§ 072 | 350| 0.0 16'2 16.11
1213 | 262 | 40 | 208| 030| 220 2.50 °'13g 034 | 350 | 0.00 16': 15.77
1314 | 256 | 40 | 2.03| 3.30| 2.20 | 5.50 o.1zg 070 | 350 | 0.00 15';’ 15.07
1445 | 251 | 40 | 200| 032| 220 2.52 °'12: 031 350 | 0.00 15'(7’ 14.76
1516 | 248 | 40 | 198 | 212 | 2.20 | 4.32 °'121 052| 350| 0.0 14'2 14.24
1617 | 0.86 | 25 | 1.76 | 5584 | 7.30 63'1 °'17g 9.96 | 350 | 0.00 14'2 4.28
0.170
1718 | 085| 25 | 173| 094 | 090 | 1.84 | 031 350 | o000|428| 396
0.148
1819 | 079 | 25 | 1.61| 2.79| 090 | 3.69 S| 55| 350 | 000 396| 342
0.082
1920 | 066 25 | 134| 1.02| 090 | 1.92 2| o016| 3s0| 000|342| 326
0.326
2021 | 066 | 20 | 2.09| 0.6 | 0.02 | 0.89 | o028| 3s0| 000|326| 297
0.326
2122 | 066 | 20 | 200| 482| 1.20] 6.02 °| 197| 350 | o000 297| 101
0.326
2223 | 066| 20 | 2.09| 250 | 120 3.70 ®| 121] as0| 250|351 | 230
0.326
2324 | 066 | 20 | 200| 000| 1.20 ] 1.20 | 039| 100| 000|230 191
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Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 34.09 1.91 0.50
Situagao: Pressao suficiente
Conexoes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 21/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
pvc | e 90 soldavel ¢/ redugao 50 mm- 32mm 2 2.20 4.40
lateral
PVC Te 90 soldavel c/ redugéo 50 mm- 32mm 1 730 730
lateral
pvc | e 90 soldavel ¢/ redugao 50 mm- 25mm 4 2.20 8.80
lateral
PVC Te 90 soldavel ¢/ redugao 32 mm- 25mm 3 0.90 2.70
lateral
PVC Bucha de redugao sold. 32 mm - 25 mm 1 0.02 0.02
curta
PVC Joelho 90 soldavel 25 mm 3 1.20 3.60

Coluna AF-38 (TERREO)

Conexao analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)

Pavimento TERREO

Nivel geométrico: 1.00 m
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Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a el (m.c.a))

o (Ils) s:; (mis) Cc)tr;du Ee'ui Tc:ta (m)lm (m:)(:.a (m) (m) Dpls Jutsean
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'173 1.11 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57': 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 1.20 | 1.70 0'173 0.31 0.00 -0.50 22'3 22.67
7-8 3.05| 40 2.43 3.00 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 3.49 1.00 | 4.49 0'178 0.81 3.50 0.00 18'2 17.73

10-11 282 | 40 2.24 3.68 2.20 | 5.88 0'153 0.91 3.50 0.00 17'; 16.83
11-12 2.81 40 2.24 245 | 2.20 | 4.65 0'152 0.72 | 3.50 0.00 16': 16.11
1213 262 | 40 2.08 0.30 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 256 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680

Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

88



N)
Q.

ML
ENGENHARIA & PROJETOS
1415 | 251 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'(7) 14.76
1516 | 2.48 | 40 1.98 212 | 2.20 | 4.32 0'121 0.52 | 3.50 0.00 14'; 14.24
16-17 | 0.86 | 25 1.76 55.84 | 7.30 63'1 0'172 9.96 | 3.50 0.00 14'2 4.28
0.170
1718 | 085 | 25 1.73 0.94 | 0.90 | 1.84 4 0.31 | 3.50 0.00 | 4.28 3.96
0.148
1819 | 0.79 | 25 1.61 279 | 0.90 | 3.69 1 0.55 | 3.50 0.00 | 3.96 3.42
19-20 | 043 | 20 1.38 9.44 | 3.10 12'2 01 12 1.22 | 3.50 0.00 | 3.42 2.20
0.115
20-21 043 | 20 1.38 1.88 | 1.20 | 3.08 6 0.36 | 3.50 0.00 | 2.20 1.84
0.115
2122 | 043 | 20 1.38 250 | 1.20 | 3.70 6 0.43 | 3.50 250 | 4.34 3.92
0.115
22-23 | 0.43 | 20 1.38 0.00 | 1.20 | 1.20 6 0.14 | 1.00 0.00 | 3.92 3.78
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 32.22 3.78 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 5 220 4.40
lateral
PVC Te 90 soldavel c/ reducéo 50 mm- 32mm 1 730 730
lateral
PVC ;?e?; soldavel ¢/redugdo | 54 1 o5mm 4 2.20 8.80
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PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 5 0.90 1.80
lateral
PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 1 3.10 3.10
lateral
PVC Joelho 90 soldavel 25 mm 3 1.20 3.60
Coluna AF-39 (TERREO)
Conexao analisada
<peca indefinida>
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza | @ Velo Comprimento (m) J Perda | Altur | Desniv Pressces
Trech o c. a el (m.c.a.))
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v. | ) ) (m) (m) b. te
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'8 35.68
2-3 3.05| 40 2.43 5.00 1.20 | 6.20 0'173 1.1 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57'2 0'178 10.30 | 0.00 0.00 34': 24.26
4-5 3.05| 40 2.43 1.62 1.20 | 2.82 0'173 0.51 0.00 0.00 24': 23.75
5-6 3.05 | 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680

Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

90



N
Q.

ENGENHARMEfPROJETos

6-7 3.05 | 40 243 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'3 22.67

7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'3 19.12

8-9 3.05 | 40 243 2.04 | 1.20 | 3.24 0'173 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16'3 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'122 0.31 | 3.50 0.00 15'3 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'103 0.80 | 3.50 0.00 14'2 13.44
1718 | 231 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.30 | 32 1.61 771 | 7.30 15'2 0'102 1.05 | 3.50 0.00 12'; 1.7
19-20 | 1.27 | 32 1.57 0.60 | 1.50 | 2.10 0'10:' 0.22 | 3.50 0.00 11': 11.49
20-21 1.24 | 32 1.54 279 | 1.50 | 4.29 0'10(2) 0.43 | 3.50 0.00 11'3 11.06
21-22 | 1.20 | 32 1.50 15.61 1.50 17': 0'07: 127 | 3.50 0.00 11'2 9.79
22-23 | 114 | 32 1.42 0.96 | 1.50 | 2.46 O'OGZ 0.17 | 3.50 0.00 | 9.79 9.62
23-24 | 114 | 25 2.32 1.66 | 0.03 | 1.69 0'293 0.50 | 3.50 0.00 | 9.62 9.13
24-25 | 1.07 | 25 218 4.59 | 0.90 | 5.49 0.262 146 | 3.50 0.00 | 9.13 7.67
25-26 | 0.50 | 25 1.02 0.16 | 0.90 | 1.06 0'05; 0.05 | 3.50 0.00 | 7.67 7.62
26-27 | 0.50 | 20 1.60 0.15 | 0.02 | 0.17 0'192 0.03 | 3.50 0.00 | 7.62 7.58
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2728 | 043 | 20 | 1.38| 19.41| 0.80 2°'f 0.1 12 234 | 350| 0.00|758| 525
0.115
28-29 | 0.43 | 20 1.38 8.62 | 1.20 | 9.82 6 114 | 3.50 0.00 | 5.25 4.11
0.115
29-30 | 0.43 | 20 1.38 250 | 1.20 | 3.70 6 0.43 | 3.50 2.50 | 6.61 6.18
0.000
30-31 0.00 0 0.00 0.00 | 0.00 | 0.00 0 0.00 | 1.00 0.00 | 6.18 6.18
Aviso: Existe 1 conexao com pega indefinida
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 29.82 6.18 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
pvc | T8 90soldavelc/redugao | 5 o 5o 3 2.20 6.60
lateral
pvc | Te90soldavelciredugdo | 55 n 95mm 5 2.20 11.00
lateral
PVC Te 90 soldavel ¢/ redugéo 50 mm- 40mm 1 730 730
lateral
pyc | 1€ 90soldavelc/redugdo |, o o5 4 1.50 6.00
lateral
pyc | Buchaderedugdo sold. 40 mm - 32 mm 1 0.03 0.03
curta
PVC Te 90 soldavel c/ redugéo 32 mm- 25mm 1 0.90 0.90
lateral
PVC Te 90 soldavel 32 mm 1 0.90 0.90
PVC E:’r‘t’ga de reduggo sold. 32 mm - 25 mm 1 0.02 0.02
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PVC Te 90 soldavel 25 mm 1 0.80 0.80
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-40 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza | @ Velo Comprimento (m) J Perda | Altur | Desniv Pressdes
Trech o c. a el (m.c.a.))
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) to v. | ) ) (m) (m) b, te
1-2 3.05 | 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'8 35.68
2-3 3.05| 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
3-4 3.05| 40 2.43 56.04 1.20 57'2 0'178 10.30 0.00 0.00 34'2 24.26
4-5 3.05| 40 2.43 1.62 1.20 | 2.82 0'178 0.51 0.00 0.00 24': 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 0.00 0.00 23'; 23.47
6-7 3.05| 40 2.43 0.50 1.20 | 1.70 0'178 0.31 0.00 -0.50 22'3 22.67
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78 | 305| 40 | 243| 300/ 0.01] 3.01 °'17g 0.54 | 0.50| -3.00 19'? 19.12

89 | 3.05| 40 | 2.43| 204| 1.20 | 3.24 0'178 058 | 350 | o000 "% | 18.54
910 | 3.05| 40 | 243 | 3.49| 1.00| 4.49 °'17g 0.81| 350| 0.00 18'2 17.73
1011 | 282 | 40 | 224| 368| 220 5.88 °'15‘3‘ 091 | 350 | 0.00 17'; 16.83
1142 | 281 | 40 | 224| 245 220 465 °'15§ 0.72| 350 | 0.00 16'2 16.11
12413 | 262 | 40 | 208| 030 220 2.50 0'133 034 | 350 | 0.00 16'1 15.77
13414 | 256 | 40 | 203 | 3.30| 2.20 | 5.50 o.1zg 070 | 350 | o000 | 7| 1507
14415 | 251 | 40 | 200| 032 220 2.52 °'12: 031 | 350 | 0.00 15'(7’ 14.76
1516 | 248 | 40 | 198 | 212 220 | 432| %%} | 052 350 | 000 14'2 14.24
1617 | 233 | 40 | 185| 527 220 7.47 °'1°; 0.80 | 350 | 0.00 14'2 13.44
17418 | 2.31| 40 | 1.84| 417 | 220 6.37 °'1°§ 067 | 350 | o000 | 4| 1277
1819 | 191 | 40 | 152 | 044 220 2.64 °'°52 045 | 350 | 0.00 12'; 12.61
1920 | 191 | 32 | 237| 1018 | 003 | 2 o.zzg 233| 350 | 000 | 22| 1028
2021 | 1.86 | 32 | 231| 029| 1.50 | 1.79 °'21g 039 | 350 | 0.00 10'2 9.90
2122 | 1.80 | 32 | 224| 330 1.50 | 4.80 o.zog 098 | 350| 000|990 | 891
22.23 | 1.75 | 32 | 247 | 1041 1.50 11'? °'19§ 223 | 350| o000/ 891| 668
2324 | 128 | 32 | 159| 2545/ 4.60 30'2 01921 348 | 350 | 000 668 | 350
2425 | 122 | 32 | 152| 034 1.50 | 1.84 °'°72 014 | 350 | 000|350 336
2526 | 122 | 25 | 249| o041 003|044 || 044| 350 000 |336| 322
26-27 | 0.86| 25 | 1.75| 1.89 | 090 | 2.79 °'17‘; 049 | 350 | 000/ 322| 273
2728 | 080 | 25 | 164| 242 090|332 "0 | o051| 350 000|273| 222
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0.148
28-29 | 0.79 | 25 1.61 049 | 0.90 | 1.39 1 0.21 | 3.50 0.00 | 2.22 2.01
0.144
29-30 | 0.78 | 25 1.58 0.42 | 0.90 | 1.32 0 0.19 | 3.50 0.00 | 2.01 1.82
0.046
30-31 047 | 25 0.97 0.40 | 0.90 | 1.30 6 0.06 | 3.50 0.00 | 1.82 1.76
0.175
31-32 | 047 | 20 1.51 292 | 0.02 | 2.94 6 0.51 | 3.50 0.00 | 1.76 1.25
0.060
32-33 | 0.30 | 20 0.95 449 | 240 | 6.89 3 0.42 | 3.50 0.00 | 1.25 0.83
0.060
33-34 | 030 | 20 0.95 290 | 1.20 | 4.10 3 0.25 | 3.50 290 | 3.73 3.48
0.060
34-35 | 0.30 | 20 0.95 0.00 | 1.20 | 1.20 3 0.07 | 0.60 0.00 | 3.48 3.41
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 32.99 3.41 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
pvc | T8 90soldavelc/redugao | 5 1 5o 3 2.20 6.60
lateral
pvc | 1€ 90soldavelc/redugdo | 5 o osm 5 2.20 11.00
lateral
PVC Te 90 soldavel ¢/ redugao 50 mm- 40mm 1 2.20 2.20
lateral
pyc | Buchade redugdo sold. 50 mm - 40 mm 1 0.03 0.03
curta
PVC ;?e?; soldavel ¢/ redugao 40 mm- 25mm 3 1.50 4.50
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PVC Te 90 soldavel 40 mm 1 1.50 1.50
PVC Te 90 soldavel 40 mm 1 4.60 4.60
PVC Bucha de redugao sold. 40 mm - 32 mm 1 0.03 0.03
curta
PVC Te 90 soldavel 32 mm 1 0.90 0.90
pyc | 18 90soldavelc/redugao | 5y 1 H5mm 4 0.90 3.60
lateral
PVC Bucha de redugao sold. 32 mm - 25 mm 1 0.02 0.02
curta
PVC Te 90 soldavel 25 mm 1 2.40 2.40
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-41 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a ol (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(IIs) | m) | (m/s) to v. | ) ) (m) (m) b. te
1-2 3.05 | 40 2.43 7.00 3.30 10'3 0'173 1.32 7.00 7.00 37'8 35.68
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2-3 3.05 | 40 243 5.00 | 1.20 | 6.20 0'173 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 243 1.62 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24': 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 243 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 243 2.04 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 3.49 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
11-12 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'122 0.31 | 3.50 0.00 15'3 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'103 0.80 | 3.50 0.00 14'2 13.44
1718 | 231 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 220 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
19-20 | 1.91 | 32 2.37 10.18 | 0.03 10'? 0'222 233 | 3.50 0.00 12'? 10.28
20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10'; 9.90
21-22 | 1.80 | 32 2.24 3.30 | 1.50 | 4.80 0.203 0.98 | 3.50 0.00 | 9.90 8.91
22-23 | 1.75| 32 217 10.11 1.50 11'? 0'19§ 223 | 3.50 0.00 | 8.91 6.68
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23-24 | 1.28 | 32 1.59 25.45 | 4.60 30'2 0'103 3.18 | 3.50 0.00 | 6.68 3.50
0.076
24-25 | 1.22 | 32 1.52 0.34 | 1.50 | 1.84 4 0.14 | 3.50 0.00 | 3.50 3.36
0.342
25-26 | 1.22 | 25 2.49 0.41 0.03 | 0.44 7 0.14 | 3.50 0.00 | 3.36 3.22
0.174
26-27 | 0.86 | 25 1.75 1.89 | 0.90 | 2.79 5 0.49 | 3.50 0.00 | 3.22 2,73
0.154
27-28 | 0.80 | 25 1.64 242 | 090 | 3.32 2 0.51 | 3.50 0.00 | 2.73 2.22
0.148
28-29 | 0.79 | 25 1.61 0.49 | 0.90 | 1.39 1 0.21 | 3.50 0.00 | 2.22 2.01
0.144
29-30 | 0.78 | 25 1.58 0.42 | 0.90 | 1.32 0 0.19 | 3.50 0.00 | 2.01 1.82
0.046
30-31 047 | 25 0.97 0.40 | 0.90 | 1.30 6 0.06 | 3.50 0.00 | 1.82 1.76
0.175
31-32 | 0.47 | 20 1.51 292 | 0.02 | 2.94 6 0.51 | 3.50 0.00 | 1.76 1.25
0.086
32-33 | 0.37 | 20 1.17 2.67 | 0.80 | 3.47 0 0.30 | 3.50 0.00 | 1.25 0.95
0.086
33-34 | 0.37 | 20 1.17 1.71 0.50 | 2.21 0 0.19 | 3.50 0.00 | 0.95 0.76
0.086
34-35 | 0.37 | 20 1.17 290 | 1.20 | 4.10 0 0.35 | 3.50 290 | 3.66 3.31
0.086
35-36 | 0.37 | 20 1.17 0.00 | 1.20 | 1.20 0 0.10 | 0.60 0.00 | 3.31 3.20
Pressdes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 33.20 3.20 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
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PVC Luva de correr p/ tubo 50 mm 0.01 0.01

PVC Te 90 soldavel ¢/ reducgéo 50 mm- 32mm 220 6.60
lateral

PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 220 11.00
lateral

PVC Te 90 soldavel c/ redugéo 50 mm- 40mm 220 220
lateral

PVC Bucha de redugao sold. 50 mm - 40 mm 0.03 0.03
curta

PVC Te 90 soldavel c/ redugéo 40 mm- 25mm 1.50 450
lateral

PVC Te 90 soldavel 40 mm 1.50 1.50

PVC Te 90 soldavel 40 mm 4.60 4.60

PVC Bucha de redugao sold. 40 mm - 32 mm 0.03 0.03
curta

PVC Te 90 soldavel 32 mm 0.90 0.90

PVC Te 90 soldavel ¢/ reducgéo 32 mm- 25mm 0.90 3.60
lateral

pyvc | Buchade redugso sold. 32 mm - 25 mm 0.02 0.02
curta

PVC Te 90 soldavel 25 mm 0.80 0.80

PVC Curva 90 soldavel 25 mm 0.50 0.50

PVC Joelho 90 soldavel 25 mm 1.20 2.40

Coluna AF-42 (TERREO)

Conexao analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldavel)

Pavimento TERREO

Nivel geométrico: 0.60 m

Processo de calculo: Universal

Tomada d agua:

Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
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Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m.c.a.))

o (Ils) f:; (mis) Cotr:)du E\(:-ui T(:ta (m)lm (m:)c.a (m) (m) IZ::s Jutsean
12 | 305| 40 | 243| 7.00| 3.30 10'3 °'17g 132 | 7.00| 7.00 37'8 35.68
23 | 305| 40 | 243| 500| 1.20] 6.20 0'178 111 | 000| 0.00 35'2 34.56
34 | 305| 40 | 243| 56.04| 1.20 57'2 °'17g 1030 | 0.00 | 0.00 34'2 24.26
45 | 305| 40 | 243| 162| 120/ 2.82 0'178 051 | 0.00| 0.00 24'2 23.75
56 | 3.05| 40 | 243| 057 | 1.00| 1.57 °'17g 0.28 | 0.00| 0.00 23'; 23.47
67 | 3.05| 40 | 243| o050 120/ 1.70 0'178 0.31| 000| -0.50 22'? 22.67
78 | 3.05| 40 | 243| 300/ 001 3.01 °'17g 0.54 | 0.50| -3.00 19'? 19.12
89 | 305| 40 | 243 204| 120 3.24 0'178 058 | 3.50 | 0.00 19'; 18.54
910 | 3.05| 40 | 243| 3.49| 1.00| 449 °'17g 0.81| 350| 0.00 18'2 17.73

10411 | 2.82| 40 | 224| 3.68| 220 5.88 °'15‘3‘ 0.91| 350 | 0.00 17';’ 16.83
11412 | 2.81| 40 | 224| 245| 220 | 4.65 °'15: 0.72| 350| 0.00 16'2 16.11
12413 | 262 | 40 | 208 | 030| 220 2.50 0'133 0.34| 350 | 0.00 16'1 15.77
1314 | 256 | 40 | 203 | 3.30| 2.20 | 550 °'123 070 | 350 | 0.00 15';’ 15.07
14415 | 251 | 40 | 200| 032| 220 2.52 °'12;’ 0.31| 350 | 0.00 15'(7’ 14.76
1516 | 2.48 | 40 | 1.98| 212 | 220 | 4.32 °'121 052 | 3.50| 0.00 14'2 14.24
16417 | 233 | 40 | 1.85| 527 | 2.20 | 7.47 °'1°; 0.80 | 350 | 0.00 14'2 13.44
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1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 2.20 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
19-20 | 1.91 | 32 2.37 10.18 | 0.03 10'? 0'222 233 | 3.50 0.00 12'? 10.28
20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10': 9.90
0.205
21-22 | 1.80 | 32 2.24 330 | 1.50 | 4.80 0 0.98 | 3.50 0.00 | 9.90 8.91
22-23 | 1.75| 32 217 10.11 1.50 11'? 0'19§ 223 | 3.50 0.00 | 8.91 6.68
23-24 | 1.28 | 32 1.59 2545 | 4.60 30'2 0'103 3.18 | 3.50 0.00 | 6.68 3.50
0.076
24-25 | 1.22 | 32 1.52 0.34 | 1.50 | 1.84 4 0.14 | 3.50 0.00 | 3.50 3.36
0.342
25-26 | 1.22 | 25 2.49 0.41 0.03 | 0.44 7 0.14 | 3.50 0.00 | 3.36 3.22
0.174
26-27 | 0.86 | 25 1.75 1.89 | 0.90 | 2.79 5 0.49 | 3.50 0.00 | 3.22 2,73
0.154
27-28 | 0.80 | 25 1.64 242 | 0.90 | 3.32 2 0.51 | 3.50 0.00 | 2.73 2.22
0.021
28-29 | 0.16 | 20 0.52 449 | 3.10 | 7.59 2 0.12 | 3.50 0.00 | 2.22 210
0.021
29-30 | 0.16 | 20 0.52 290 | 1.20 | 4.10 2 0.09 | 3.50 290 | 5.00 4.91
0.021
30-31 0.16 | 20 0.52 0.00 | 1.20 | 1.20 2 0.03 | 0.60 0.00 | 4.91 4.89
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 31.51 4.89 0.50
Situagao: Pressao suficiente
Conexoes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680

Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

101



N
Q.

ML
ENGENHARIA & PROJETOS

PVC Curva 90 soldavel 50 mm 1.20 6.00

PVC Joelho 45 soldavel 50 mm 1.00 2.00

PVC Luva de correr p/ tubo 50 mm 0.01 0.01

PVC Te 90 soldavel c/ redugéo 50 mm- 32mm 220 6.60
lateral

PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 220 11.00
lateral

PVC Te 90 soldavel ¢/ reducéo 50 mm- 40mm 220 220
lateral

PVC Bucha de redugao sold. 50 mm - 40 mm 0.03 0.03
curta

PVC Te 90 soldavel c/ redugéo 40 mm- 25mm 1.50 450
lateral

PVC Te 90 soldavel 40 mm 1.50 1.50

PVC Te 90 soldavel 40 mm 4.60 4.60

pyc | Buchaderedugdo sold. 40 mm - 32 mm 0.03 0.03
curta

PVC Te 90 soldavel 32 mm 0.90 0.90

PVC Te 90 soldavel ¢/ reducéo 32 mm- 25mm 0.90 0.90
lateral

PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 310 310
lateral

PVC Joelho 90 soldavel 25 mm 1.20 2.40

Coluna AF-43 (TERREO)

Conexao analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldével)

Pavimento TERREO

Nivel geométrico: 0.60 m

Processo de calculo: Universal

Tomada d agua:
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Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a el (m.c.a.)

o (Ils) s:; (mis) Ct)tr;du Ee'ui Tc:ta (m)lm (m:)(:.a (m) (m) Dpls Jutsean
1-2 3.05| 40 2.43 7.00 | 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'173 1.11 0.00 0.00 35': 34.56
34 3.05| 40 2.43 56.04 | 1.20 57': 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 2.43 1.62 1.20 | 2.82 0'172 0.51 0.00 0.00 24'2 23.75
5-6 3.05| 40 2.43 0.57 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 1.20 | 1.70 0'172 0.31 0.00 -0.50 22'? 22.67
7-8 3.05| 40 2.43 3.00 | 0.01 | 3.01 0'173 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05| 40 2.43 3.49 1.00 | 4.49 0'173 0.81 3.50 0.00 18'2 17.73

10-11 282 | 40 2.24 3.68 2.20 | 5.88 0'15:4; 0.91 3.50 0.00 17'; 16.83
1112 281 | 40 2.24 245 | 2.20 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 262 | 40 2.08 0.30 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
1314 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
14-15 2.51 40 2.00 0.32 2.20 | 2.52 0'122 0.31 3.50 0.00 15'3 14.76
1516 | 2.48 | 40 1.98 212 | 2.20 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 233 | 40 1.85 5.27 2.20 | 7.47 0'10; 0.80 | 3.50 0.00 14'2 13.44
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1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 2.20 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
19-20 191 | 32 2.37 10.18 | 0.03 10': 0'222 2.33 | 3.50 0.00 12'? 10.28
20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10': 9.90
0.205
21-22 1.80 | 32 2.24 3.30 | 1.50 | 4.80 0 0.98 | 3.50 0.00 | 9.90 8.91
22-23 | 1.75| 32 217 10.11 1.50 11'? 0'19§ 223 | 3.50 0.00 | 8.91 6.68
23-24 | 1.28 | 32 1.59 2545 | 4.60 30'2 0'103 3.18 | 3.50 0.00 | 6.68 3.50
0.076
24-25 | 1.22 | 32 1.52 0.34 | 1.50 | 1.84 4 0.14 | 3.50 0.00 | 3.50 3.36
0.342
25-26 | 1.22 | 25 2.49 0.41 0.03 | 0.44 7 0.14 | 3.50 0.00 | 3.36 3.22
0.174
26-27 | 0.86 | 25 1.75 1.89 | 0.90 | 2.79 5 0.49 | 3.50 0.00 | 3.22 2,73
0.060
27-28 | 0.30 | 20 0.95 450 | 3.10 | 7.60 3 0.34 | 3.50 0.00 | 2.73 2.39
0.060
28-29 | 0.30 | 20 0.95 290 | 1.20 | 4.10 3 0.25 | 3.50 290 | 5.29 5.05
0.060
29-30 | 0.30 | 20 0.95 0.00 | 1.20 | 1.20 3 0.07 | 0.60 0.00 | 5.05 4.97
Pressdes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 31.43 4.97 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
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Conexao analisada

Joelho 90 soldavel - 25 mm (PVC rigido soldével)

Pavimento TERREO

Nivel geométrico: 0.60 m

Processo de calculo: Universal

Tomada d agua:

Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)

Nivel geométrico: 7.00 m

Pressdo inicial: 30.00 m.c.a.

ML
ENGENHARIA & PROJETOS

PVC Luva de correr p/ tubo 50 mm 0.01 0.01

PVC Te 90 soldavel c/ redugéo 50 mm- 32mm 290 6.60
lateral

PVC Te 90 soldavel ¢/ redugéo 50 mm- 25mm 220 11.00
lateral

PVC Te 90 soldavel c/ redugéo 50 mm- 40mm 290 220
lateral

pvc | Buchade redugao sold. 50 mm - 40 mm 0.03 0.03
curta

PVC Te 90 soldavel c/ redugéo 40 mm- 25mm 150 4.50
lateral

PVC Te 90 soldavel 40 mm 1.50 1.50

PVC Te 90 soldavel 40 mm 4.60 4.60

pvc | Buchade redugao sold. 40 mm - 32 mm 0.03 0.03
curta

PVC Te 90 soldavel 32 mm 0.90 0.90

PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 310 3.10
lateral

PVC Joelho 90 soldavel 25 mm 1.20 2.40

Coluna AF-44 (TERREO)
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Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m.c.a.)

o (Ils) s:; (mis) Cotr:)du E\(:-ui T(:ta (m)lm (m:)(:.a (m) (m) IZ::s Jutsean
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'173 132 | 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 | 1.20 | 6.20 0'178 111 | 0.00 0.00 35': 34.56
34 3.05 | 40 2.43 56.04 | 1.20 57'2 0'173 10.30 | 0.00 0.00 34': 24.26
4-5 3.05 | 40 2.43 1.62 | 1.20 | 2.82 0'178 0.51 | 0.00 0.00 24'; 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'173 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 2.43 0.50 | 1.20 | 1.70 0'178 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'173 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 2.43 2.04 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54

9-10 3.05 | 40 2.43 349 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
12-13 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
14-15 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'12: 0.31 | 3.50 0.00 15'3 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'121 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'103 0.80 | 3.50 0.00 14'2 13.44
1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 2.20 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
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19-20 191 | 32 2.37 10.18 | 0.03 10'? 0'222 2.33 | 3.50 0.00 12'? 10.28
20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10': 9.90
0.205
21-22 1.80 | 32 2.24 3.30 | 1.50 | 4.80 0 0.98 | 3.50 0.00 | 9.90 8.91
22-23 | 1.75| 32 217 10.11 1.50 11'? 0'19§ 223 | 3.50 0.00 | 8.91 6.68
23-24 | 1.28 | 32 1.59 2545 | 4.60 30'2 0'105 3.18 | 3.50 0.00 | 6.68 3.50
0.086
24-25 | 0.37 | 20 1.17 1.29 | 4.60 | 5.89 0 0.15 | 3.50 0.00 | 3.50 3.35
0.086
25-26 | 0.37 | 20 1.17 290 | 1.20 | 4.10 0 0.35 | 3.50 290 | 6.25 5.89
0.086
26-27 | 0.37 | 20 1.17 0.00 | 1.20 | 1.20 0 0.10 | 0.60 0.00 | 5.89 5.79
Pressodes (m.c.a.)
Estatica Perda de Dindmica Minima
inicial carga disponivel necessaria
36.40 30.61 5.79 0.50
Situagao: Pressao suficiente
Conexodes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
pvc | 1 90soldavelc/redugdo | 5 o o 3 2.20 6.60
lateral
PVC Te 90 soldavel ¢/ redugao 50 mm- 25mm 5 2.20 11.00
lateral
PVC Te 90 soldavel c/ redugéo 50 mm- 40mm 1 220 220
lateral
PVC Sl;*r‘t;'a‘a de redugao sold. 50 mm - 40 mm 1 0.03 0.03

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680

Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

107



N
Q.

ML
ENGENHARIA & PROJETOS
PVC Te 90 soldavel ¢/ redugéo 40 mm- 25mm 5 1.50 3.00
lateral
pvc | 1 90soldavelc/redugdo | 0 o5 1 4.60 4.60
lateral
PVC Te 90 soldavel 40 mm 1 1.50 1.50
PVC Te 90 soldavel 40 mm 1 4.60 4.60
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-45 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressédo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Is) | m) | (mls) to v | ) ) (m) (m) b. te
1-2 3.05 40 2.43 7.00 3.30 10'3 0'173 1.32 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
34 | 305| 40 | 243| 56.04| 1.20 57'2 °'17g 10.30 | 0.00 | 0.00 34'2 24.26

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680

Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

108



N
Q.

ENGENHARM%PROJETOS

4-5 3.05 | 40 243 1.62 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24': 23.75

5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47

6-7 3.05 | 40 243 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'3 22.67

7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12

8-9 3.05 | 40 243 2.04 | 1.20 | 3.24 0'172 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 349 | 1.00 | 4.49 0'178 0.81 | 3.50 0.00 18'2 17.73
10-11 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'15:4; 0.91 | 3.50 0.00 17'; 16.83
1112 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'122 0.31 | 3.50 0.00 15'3 14.76
15-16 | 2.48 | 40 1.98 212 | 2.20 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'103 0.80 | 3.50 0.00 14'2 13.44
1718 | 2.31 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 220 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
19-20 | 1.91 | 32 2.37 10.18 | 0.03 10'? 0'222 2.33 | 3.50 0.00 12'? 10.28
20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10'; 9.90
21-22 | 1.80 | 32 2.24 3.30 | 1.50 | 4.80 0.203 0.98 | 3.50 0.00 | 9.90 8.91
22-23 | 1.75 | 32 217 10.11 1.50 11'? 0'19§ 223 | 3.50 0.00 | 8.91 6.68
23-24 | 1.28 | 32 1.59 2545 | 4.60 30'2 0'103 3.18 | 3.50 0.00 | 6.68 3.50
24-25 | 1.22 | 32 1.52 0.34 | 1.50 | 1.84 0'072 0.14 | 3.50 0.00 | 3.50 3.36
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0.342
25-26 122 | 25 2.49 0.41 0.03 | 0.44 7 0.14 | 3.50 0.00 | 3.36 3.22
0.174
26-27 | 0.86 | 25 1.75 1.89 | 0.90 | 2.79 5 0.49 | 3.50 0.00 | 3.22 2,73
0.154
27-28 | 0.80 | 25 1.64 242 | 090 | 3.32 2 0.51 | 3.50 0.00 | 2.73 2.22
0.148
28-29 | 0.79 | 25 1.61 0.49 | 0.90 | 1.39 1 0.21 | 3.50 0.00 | 2.22 2.01
0.014
29-30 | 0.13 | 20 0.43 1.79 | 3.10 | 4.89 9 0.04 | 3.50 0.00 | 2.01 1.97
0.014
30-31 013 | 20 0.43 042 | 1.20 | 1.62 9 0.02 | 3.50 0.00 | 1.97 1.94
0.014
31-32 | 0.13 | 20 0.43 250 | 1.20 | 3.70 9 0.06 | 3.50 250 | 4.44 4.39
0.014
32-33 | 013 | 20 0.43 0.00 | 1.20 | 1.20 9 0.02 | 1.00 0.00 | 4.39 4.37
Pressodes (m.c.a.)
Estatica Perda de Dindmica Minima
inicial carga disponivel necessaria
36.00 31.63 4.37 0.50
Situagao: Pressao suficiente
Conexodes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 3 220 6.60
lateral
PVC Te 90 soldavel ¢/ redugao 50 mm- 25mm 5 2.20 11.00
lateral
PVC Te 90 soldavel c/ redugéo 50 mm- 40mm 1 220 220
lateral
pvc | cucha deredugao sold. 50 mm - 40 mm 1 0.03 0.03
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PVC Te 90 soldavel ¢/ redugao 40 mm- 25mm 3 1.50 4.50
lateral
PVC Te 90 soldavel 40 mm 1 1.50 1.50
PVC Te 90 soldavel 40 mm 1 4.60 4.60
pyvc | Buchade redugso sold. 40 mm - 32 mm 1 0.03 0.03
curta
PVC Te 90 soldavel 32 mm 1 0.90 0.90
PVC Te 90 soldavel ¢/ reducgéo 32 mm- 25mm 5 0.90 1.80
lateral
PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 1 310 310
lateral
PVC Joelho 90 soldavel 25 mm 3 1.20 3.60
Coluna AF-46 (TERREO)
Conexao analisada
Joelho 90 soldével - 25 mm (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Nivel da conexdo extrema: 4.00 m
Vaza (%] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tot Dis | Jusan
(Ws) | m) | (mis) | ZOT | EIH SR Vo) | R
0.060
1-2 0.30 | 20 0.95 3.40 | 0.00 | 3.40 3 0.21 | 4.00 3.40 | 3.40 3.19
0.060
2-3 0.30 | 20 0.95 0.00 | 1.20 | 1.20 3 0.07 | 0.60 0.00 | 3.19 3.12
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Aviso: Existe 1 conexao com pega indefinida
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
3.40 0.28 3.12 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
PVC Joelho 90 soldavel 25 mm 1 1.20 1.20
Coluna AF-46 (TERREO)
Conexao analisada
Joelho 90 soldével - 25 mm (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Nivel da conexao extrema: 4.00 m
Vaza [%] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a ol (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tot Dis | Jusan
(Ws) | m) | (mis) | ZO | EIH SR Vo) | R
0.060
1-2 0.30 | 20 0.95 3.40 | 0.00 | 3.40 3 0.21 | 4.00 3.40 | 3.40 3.19
0.060
2-3 0.30 | 20 0.95 0.00 | 1.20 | 1.20 3 0.07 | 0.60 0.00 | 3.19 3.12

Aviso: Existe 1 conexdo com peca indefinida
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Pressodes (m.c.a.)
Estética Perda de Dinadmica Minima
inicial carga disponivel necessaria
3.40 0.28 3.12 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
PVC Joelho 90 soldavel 25 mm 1 1.20 1.20
Coluna AF-47 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(Us) | m) | (mis) | | FAH L TCR Do m) ) T
1-2 3.05 | 40 2.43 7.00 | 3.30 10'3 0'173 132 | 7.00 7.00 37'8 35.68
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2-3 3.05 | 40 243 5.00 | 1.20 | 6.20 0'173 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 243 1.62 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24': 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 243 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 243 2.04 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 3.49 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'15:4; 0.91 | 3.50 0.00 17'; 16.83
11-12 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'122 0.31 | 3.50 0.00 15'3 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'103 0.80 | 3.50 0.00 14'2 13.44
1718 | 231 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 220 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
19-20 | 1.91 | 32 2.37 10.18 | 0.03 10'? 0'222 233 | 3.50 0.00 12'? 10.28
20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10'; 9.90
21-22 | 1.80 | 32 2.24 3.30 | 1.50 | 4.80 0.203 0.98 | 3.50 0.00 | 9.90 8.91
22-23 | 0.45 | 32 0.57 3.99 | 4.60 | 8.59 0'012 0.12 | 3.50 0.00 | 8.91 8.80
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0.043
23-24 | 0.45| 25 0.93 288 | 0.03 | 2.91 0.13 | 3.50 0.00 | 8.80 8.67
0.043
24-25 | 045 | 25 0.93 2.40 | 0.60 | 3.00 0.13 | 3.50 0.00 | 8.67 8.54
0.162
25-26 | 0.45| 20 1.45 262 | 0.02 | 2.64 0.43 | 3.50 0.00 | 8.54 8.12
26-27 | 0.45 | 20 1.45 27.36 | 0.50 27.?; 0.162 4.52 | 3.50 0.00 | 8.12 3.60
0.060
27-28 | 0.30 | 20 0.95 0.59 | 2.40 | 2.99 0.18 | 3.50 0.00 | 3.60 3.41
0.060
28-29 | 0.30 | 20 0.95 290 | 1.20 | 4.10 0.25 | 3.50 290 | 6.31 6.07
0.060
29-30 | 0.30 | 20 0.95 0.00 | 1.20 | 1.20 0.07 | 0.60 0.00 | 6.07 5.99
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 30.41 5.99 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
pvc | T8 90soldavelc/redugao | 5 1 5o 3 2.20 6.60
lateral
pvc | 1€ 90soldavelc/redugdo | 5 o osm 5 2.20 11.00
lateral
PVC Te 90 soldavel c/ redugéo 50 mm- 40mm 1 220 220
lateral
pyc | Buchade redugdo sold. 50 mm - 40 mm 1 0.03 0.03
curta
PVC ;?e?; soldavel ¢/ redugao 40 mm- 25mm 2 1.50 3.00
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PVC Te 90 soldavel 40 mm 1 4.60 4.60
PVC Bucha de redugao sold. 40 mm - 32 mm 1 0.03 0.03
curta
PVC Curva 90 soldavel 32 mm 1 0.60 0.60
PVC Bucha de redugao sold. 32 mm - 25 mm 1 0.02 0.02
curta
PVC Curva 90 soldavel 25 mm 1 0.50 0.50
PVC Te 90 soldavel 25 mm 1 2.40 2.40
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-48 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldéavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressédo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(IIs) | m) | (m/s) to v. | ) ) (m) (m) b, te
1-2 3.05 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'8 35.68
2-3 3.05 | 40 2.43 5.00 1.20 | 6.20 0'178 1.11 0.00 0.00 35': 34.56
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34 | 305| 40 | 243 | 56.04| 1.20 57'2 °'17g 1030 | 0.00| 0.00 34'2 24.26
45 | 305| 40 | 243| 1.62| 1.20| 2.82 0'178 0.51 | 0.00| 0.00 24'2 23.75
56 | 3.05| 40 | 243| 057 1.00| 1.57 °'17g 0.28 | 0.00| 0.00 23'; 23.47
67 | 3.05| 40 | 243| 050| 1.20 | 1.70 0'178 031 | 000| -0.50 22'97’ 22,67
78 | 305| 40 | 243| 3.00| 0.01| 3.01 °'17g 0.54 | 050 | -3.00 19"75 19.12
89 | 3.05| 40 | 2.43| 204| 1.20 | 3.24 0'178 058 | 350 | 0.00 19'; 18.54
910 | 3.05| 40 | 243 | 349 | 1.00 | 4.49 0'178 081 350 | o000 | '®%| 4773
1011 | 282 | 40 | 224| 368| 220 5.88 °'15‘3‘ 091 | 350 | 0.00 17'; 16.83
1142 | 281 | 40 | 224| 2.45| 220 465 °'15§ 072 | 350 | 0.00 16'2 16.11
12413 | 262 | 40 | 208| 030 220 2.50 °'13g 034 | 350 | 0.00 16': 15.77
13414 | 256 | 40 | 203 | 3.30| 2.20 | 5.50 o.1zg 070 | 350 | o000 | 7| 1507
14415 | 251 | 40 | 200| 032 220 2.52 °'12: 031 | 350 | 0.00 15'(7’ 14.76
1516 | 248 | 40 | 198| 212 220 | 432| %%} | o052 350 | 000 14'2 14.24
1617 | 233 | 40 | 185| 527 220 7.47 °'1°; 0.80 | 350 | 0.00 14'2 13.44
17418 | 2.31| 40 | 1.84| 417 | 220 6.37 °'1°§ 067 | 350 | o000 | 4| 1277
1819 | 191 | 40 | 152 | 044 220 2.64 °'°52 045 | 350 | 0.00 12'; 12.61
1920 | 191 | 32 | 237| 1018 | 003 | 2 o.zzg 233| 350 | 000 | 2| 1028
2021 | 1.86 | 32 | 231| 029| 1.50 | 1.79 °'21g 039 | 350 | 0.00 10'2 9.90
2122 | 1.80 | 32 | 224| 330 1.50 | 4.80 o.zog 098 | 350| o000/ o990 | 891
22.23 | 045| 32 | 057| 3.99| 460 | 8.59 °'°12 012 | 350 | o000/ 891| 880
2324 | 045| 25 | 093| 288 003 291 °'°4§ 013 | 350 | o000/ 880| 867
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0.043
24-25 | 045 | 25 0.93 240 | 0.60 | 3.00 0.13 | 3.50 0.00 | 8.67 8.54
0.162
25-26 | 0.45| 20 1.45 2.62 | 0.02 | 2.64 043 | 3.50 0.00 | 8.54 8.12
2627 | 0.45| 20 | 145| 27.36| 0.50 27'2 0162 | 55| 350| 000 812| 360
0.075
27-28 | 0.34 | 20 1.09 429 | 0.80 | 5.09 0.39 | 3.50 0.00 | 3.60 3.21
0.021
28-29 | 0.16 | 20 0.52 0.60 | 2.40 | 3.00 0.06 | 3.50 0.00 | 3.21 3.15
0.021
29-30 0.16 | 20 0.52 2.90 1.20 | 4.10 0.09 | 3.50 290 | 6.05 5.96
0.021
30-31 0.16 | 20 0.52 0.00 1.20 | 1.20 0.03 | 0.60 0.00 | 5.96 5.93
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 30.47 5.93 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
pvc | T8 90soldavelc/redugao | 5 1 5o 3 2.20 6.60
lateral
pvc | 1€ 90soldavelc/redugdo | 5 o osm 5 2.20 11.00
lateral
PVC Te 90 soldavel ¢/ redugéo 50 mm- 40mm 1 220 220
lateral
pyc | Buchaderedugdo sold. 50 mm - 40 mm 1 0.03 0.03
curta
PVC ;?e?; soldavel ¢/ redugao 40 mm- 25mm 2 1.50 3.00
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PVC Te 90 soldavel 40 mm 1 4.60 4.60
PVC Bucha de redugao sold. 40 mm - 32 mm 1 0.03 0.03
curta
PVC Curva 90 soldavel 32 mm 1 0.60 0.60
PVC Bucha de redugao sold. 32 mm - 25 mm 1 0.02 0.02
curta
PVC Curva 90 soldavel 25 mm 1 0.50 0.50
PVC Te 90 soldavel 25 mm 1 0.80 0.80
PVC Te 90 soldavel 25 mm 1 2.40 2.40
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-49 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech | o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(IIs) | m) | (m/s) to v. | ) ) (m) (m) b, te
1-2 3.05 | 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'8 35.68
2-3 3.05 40 2.43 5.00 1.20 | 6.20 0'173 1.11 0.00 0.00 35': 34.56
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34 | 305| 40 | 243 | 56.04| 1.20 57'2 °'17g 1030 | 0.00| 0.00 34'2 24.26
45 | 305| 40 | 243| 1.62| 1.20| 2.82 0'178 0.51 | 0.00| 0.00 24'2 23.75
56 | 3.05| 40 | 243| 057 1.00| 1.57 °'17g 0.28 | 0.00| 0.00 23'; 23.47
67 | 3.05| 40 | 243| 050| 1.20 | 1.70 0'178 031 | 000| -0.50 22'97’ 22,67
78 | 305| 40 | 243| 3.00| 0.01| 3.01 °'17g 0.54 | 050 | -3.00 19"75 19.12
89 | 3.05| 40 | 2.43| 204| 1.20 | 3.24 0'178 058 | 350 | 0.00 19'; 18.54
910 | 3.05| 40 | 243 | 349 | 1.00 | 4.49 0'178 081 350 | o000 | '®%| 4773
1011 | 282 | 40 | 224| 368| 220 5.88 °'15‘3‘ 091 | 350 | 0.00 17'; 16.83
1142 | 281 | 40 | 224| 2.45| 220 465 °'15§ 072 | 350 | 0.00 16'2 16.11
12413 | 262 | 40 | 208| 030 220 2.50 °'13g 034 | 350 | 0.00 16': 15.77
13414 | 256 | 40 | 203 | 3.30| 2.20 | 5.50 o.1zg 070 | 350 | o000 | 7| 1507
14415 | 251 | 40 | 200| 032 220 2.52 °'12: 031 | 350 | 0.00 15'(7’ 14.76
1516 | 248 | 40 | 198| 212 220 | 432| %%} | o052 350 | 000 14'2 14.24
1617 | 233 | 40 | 185| 527 220 7.47 °'1°; 0.80 | 350 | 0.00 14'2 13.44
17418 | 2.31| 40 | 1.84| 417 | 220 6.37 °'1°§ 067 | 350 | o000 | 4| 1277
1819 | 191 | 40 | 152 | 044 220 2.64 °'°52 045 | 350 | 0.00 12'; 12.61
1920 | 191 | 32 | 237| 1018 | 003 | 2 o.zzg 233| 350 | 000 | 2| 1028
2021 | 1.86 | 32 | 231| 029| 1.50 | 1.79 °'21g 039 | 350 | 0.00 10'2 9.90
2122 | 1.80 | 32 | 224| 330 1.50 | 4.80 o.zog 098 | 350| o000/ o990 | 891
22.23 | 045| 32 | 057| 3.99| 460 | 8.59 °'°12 012 | 350 | o000/ 891| 880
2324 | 045| 25 | 093| 288 003 291 °'°4§ 013 | 350 | o000/ 880| 867
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0.043
24-25 | 0.45| 25 0.93 240 | 0.60 | 3.00 3 0.13 | 3.50 0.00 | 8.67 8.54
0.162
25-26 | 0.45| 20 1.45 262 | 0.02 | 2.64 3 0.43 | 3.50 0.00 | 8.54 8.12
2627 | 0.45| 20 | 1.45| 27.36| 0.50 27'2 °'16§ 452 | 350 | 000 812| 3.60
0.075
27-28 | 0.34 | 20 1.09 429 | 0.80 | 5.09 9 0.39 | 3.50 0.00 | 3.60 3.21
0.060
28-29 | 0.30 | 20 0.95 239 | 0.80 | 3.19 3 0.19 | 3.50 0.00 | 3.21 3.02
0.060
29-30 | 0.30 | 20 0.95 0.59 | 0.50 | 1.09 3 0.07 | 3.50 0.00 | 3.02 2.95
0.060
30-31 0.30 | 20 0.95 290 | 1.20 | 4.10 3 0.25 | 3.50 290 | 5.85 5.60
0.060
31-32 | 0.30 | 20 0.95 0.00 | 1.20 | 1.20 3 0.07 | 0.60 0.00 | 5.60 5.53
Pressodes (m.c.a.)
Estatica Perda de Dindmica Minima
inicial carga disponivel necessaria
36.40 30.87 5.53 0.50
Situagao: Pressao suficiente
Conexodes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 3 220 6.60
lateral
PVC Te 90 soldavel ¢/ redugao 50 mm- 25mm 5 2.20 11.00
lateral
PVC Te 90 soldavel c/ redugéo 50 mm- 40mm 1 220 220
lateral
pvc | cucha deredugao sold. 50 mm - 40 mm 1 0.03 0.03
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pvc | T8 90soldavelc/redugao |, 1 o5mm 2 1.50 3.00
lateral
PVC Te 90 soldavel 40 mm 1 4.60 4.60
PVC Bucha de redugao sold. 40 mm - 32 mm 1 0.03 0.03
curta
PVC Curva 90 soldavel 32 mm 1 0.60 0.60
PVC Bucha de redugao sold. 32 mm - 25 mm 1 0.02 0.02
curta
PVC Curva 90 soldavel 25 mm 2 0.50 1.00
PVC Te 90 soldavel 25 mm 2 0.80 1.60
PVC Joelho 90 soldavel 25 mm 2 1.20 2.40
Coluna AF-50 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a ol (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(IIs) | m) | (m/s) to v. | ) ) (m) (m) b. te
1-2 3.05 | 40 2.43 7.00 3.30 10'3 0'173 1.32 7.00 7.00 37'8 35.68
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2-3 3.05 | 40 243 5.00 | 1.20 | 6.20 0'173 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 243 1.62 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24': 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 243 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 243 2.04 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 3.49 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
11-12 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'122 0.31 | 3.50 0.00 15'3 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'103 0.80 | 3.50 0.00 14'2 13.44
1718 | 231 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 220 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
19-20 | 1.91 | 32 2.37 10.18 | 0.03 10'? 0'222 233 | 3.50 0.00 12'? 10.28
20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10'; 9.90
21-22 | 1.80 | 32 2.24 3.30 | 1.50 | 4.80 0.203 0.98 | 3.50 0.00 | 9.90 8.91
22-23 | 1.75| 32 217 10.11 1.50 11'? 0'19§ 223 | 3.50 0.00 | 8.91 6.68
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0.073
23-24 | 119 | 32 1.48 239 | 1.50 | 3.89 2 0.28 | 3.50 0.00 | 6.68 6.39
0.073
24-25 | 119 | 32 1.48 6.88 | 2.00 | 8.88 2 0.65 | 3.50 0.00 | 6.39 5.74
0.073
25-26 | 119 | 32 1.48 1.37 | 2.00 | 3.37 2 0.25 | 3.50 0.00 | 5.74 5.50
26-27 | 0.73 | 32 0.91 24.69 | 4.60 29': 0'032 0.90 | 3.50 0.00 | 5.50 4.60
0.023
27-28 | 0.63 | 32 0.78 6.01 1.50 | 7.51 7 0.18 | 3.50 0.00 | 4.60 4.42
0.023
28-29 | 0.63 | 32 0.78 0.38 | 2.00 | 2.38 7 0.06 | 3.50 0.00 | 4.42 4.37
0.076
29-30 | 0.63 | 25 1.28 0.34 | 0.03 | 0.37 7 0.03 | 3.50 0.00 | 4.37 4.34
0.300
30-31 0.63 | 20 2.00 2.50 | 1.50 | 4.00 6 0.87 | 3.50 250 | 6.84 5.97
0.300
31-32 | 0.63 | 20 2.00 0.00 | 1.20 | 1.20 6 0.36 | 1.00 0.00 | 5.97 5.61
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 30.39 5.61 0.50
Situagdo: Pressao suficiente
Conexdes L equivalente (m)
Material Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
pvc | T8 90soldavelc/redugao | 5 o 5o 3 2.20 6.60
lateral
pyc | 1 90soldavelc/redugdo | 5 o osm 5 2.20 11.00
lateral
PVC ;?e?; soldavel ¢/ redugao 50 mm- 40mm 1 2.20 2.20
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pyc | Buchaderedugao sold. 50 mm - 40 mm 1 0.03 0.03
curta
PVC Te 90 soldavel ¢/ reducgéo 40 mm- 25mm 5 150 3.00
lateral
PVC Te 90 soldavel 40 mm 3 1.50 4.50
PVC Te 90 soldavel 40 mm 1 4.60 4.60
PVC Joelho 90 soldavel 40 mm 3 2.00 6.00
PVC Bucha de redugao sold. 40 mm - 32 mm 1 0.03 0.03
curta
PVC Joelho de redugao 90 32 mm - 25 mm 1 1.50 1.50
soldavel
PVC Joelho 90 soldavel 25 mm 1 1.20 1.20
Coluna AF-51 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressao inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(IIs) | m) | (m/s) to v. | ) ) (m) (m) b, te
1-2 3.05 | 40 2.43 7.00 3.30 10'3 0'178 1.32 7.00 7.00 37'8 35.68
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2-3 3.05 | 40 243 5.00 | 1.20 | 6.20 0'173 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 243 1.62 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24': 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 243 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 243 2.04 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 3.49 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
11-12 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'122 0.31 | 3.50 0.00 15'3 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'103 0.80 | 3.50 0.00 14'2 13.44
1718 | 231 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 220 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
19-20 | 1.91 | 32 2.37 10.18 | 0.03 10'? 0'222 233 | 3.50 0.00 12'? 10.28
20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10'; 9.90
21-22 | 1.80 | 32 2.24 3.30 | 1.50 | 4.80 0.203 0.98 | 3.50 0.00 | 9.90 8.91
22-23 | 1.75| 32 217 10.11 1.50 11'? 0'19§ 223 | 3.50 0.00 | 8.91 6.68

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,
Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680

Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

126



N
Q.

ML
ENGENHARIA & PROJETOS
0.073
23-24 119 | 32 1.48 239 | 1.50 | 3.89 2 0.28 | 3.50 0.00 | 6.68 6.39
0.073
24-25 119 | 32 1.48 6.88 | 2.00 | 8.88 2 0.65 | 3.50 0.00 | 6.39 5.74
0.073
25-26 119 | 32 1.48 1.37 | 2.00 | 3.37 2 0.25 | 3.50 0.00 | 5.74 5.50
26-27 | 0.73 | 32 0.91 24.69 | 4.60 29'; 0'032 0.90 | 3.50 0.00 | 5.50 4.60
0.009
27-28 | 0.37 | 32 0.46 0.36 | 4.60 | 4.96 2 0.05 | 3.50 0.00 | 4.60 4.55
0.029
28-29 | 0.37 | 25 0.75 0.40 | 0.03 | 0.43 8 0.01 | 3.50 0.00 | 4.55 4.54
0.086
29-30 | 0.37 | 20 1.17 290 | 1.50 | 4.40 0 0.29 | 3.50 290 | 7.44 715
0.086
30-31 0.37 | 20 1.17 0.00 | 1.20 | 1.20 0 0.10 | 0.60 0.00 | 7.15 7.04
Pressodes (m.c.a.)
Estatica Perda de Dindmica Minima
inicial carga disponivel necessaria
36.40 29.36 7.04 0.50
Situagao: Pressao suficiente
Conexodes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 3 220 6.60
lateral
PVC Te 90 soldavel ¢/ redugao 50 mm- 25mm 5 2.20 11.00
lateral
PVC Te 90 soldavel c/ redugéo 50 mm- 40mm 1 220 220
lateral
pvc | cucha deredugao sold. 50 mm - 40 mm 1 0.03 0.03
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pvc | T8 90soldavelc/redugao |, 1 o5mm 2 1.50 3.00
lateral
PVC Te 90 soldavel 40 mm 2 1.50 3.00
PVC Te 90 soldavel 40 mm 2 4.60 9.20
PVC Joelho 90 soldavel 40 mm 2 2.00 4.00
PVC Bucha de redugao sold. 40 mm - 32 mm 1 0.03 0.03
curta
pvc | Jociho dereduggo 90 32 mm - 25 mm 1 1.50 1.50
soldavel
PVC Joelho 90 soldavel 25 mm 1 1.20 1.20
Coluna AF-52 (TERREO)
Conexao analisada
<peg¢a indefinida>
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Pressoes
Trech o c. a ol (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(IIs) | m) | (m/s) to v. | ) ) (m) (m) b, te
1-2 3.05 | 40 2.43 7.00 3.30 10'(3) 0'178 1.32 7.00 7.00 37'3 35.68
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2-3 3.05 | 40 243 5.00 | 1.20 | 6.20 0'173 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 243 1.62 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24': 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 243 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 243 2.04 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 3.49 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
11-12 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'122 0.31 | 3.50 0.00 15'3 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'103 0.80 | 3.50 0.00 14'2 13.44
1718 | 231 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 220 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
19-20 | 1.91 | 32 2.37 10.18 | 0.03 10'? 0'222 233 | 3.50 0.00 12'? 10.28
20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10'; 9.90
21-22 | 1.80 | 32 2.24 3.30 | 1.50 | 4.80 0.203 0.98 | 3.50 0.00 | 9.90 8.91
22-23 | 1.75| 32 217 10.11 1.50 11'? 0'19§ 223 | 3.50 0.00 | 8.91 6.68
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0.073
23-24 | 119 | 32 1.48 239 | 1.50 | 3.89 2 0.28 | 3.50 0.00 | 6.68 6.39
0.073
24-25 | 119 | 32 1.48 6.88 | 2.00 | 8.88 2 0.65 | 3.50 0.00 | 6.39 5.74
0.073
25-26 | 119 | 32 1.48 1.37 | 2.00 | 3.37 2 0.25 | 3.50 0.00 | 5.74 5.50
0.048
26-27 | 0.94 | 32 1.17 0.68 | 1.50 | 2.18 4 0.11 | 3.50 0.00 | 5.50 5.39
27-28 | 0.94 | 32 1.17 36.69 | 0.70 37'; 0'042 1.81 | 3.50 0.00 | 5.39 3.58
0.048
28-29 | 0.94 | 32 1.17 0.58 | 2.00 | 2.58 4 0.12 | 3.50 0.00 | 3.58 3.46
0.208
29-30 | 0.94 | 25 1.92 0.71 0.03 | 0.74 8 0.15 | 3.50 0.00 | 3.46 3.31
0.208
30-31 094 | 25 1.92 290 | 1.50 | 4.40 8 0.92 | 3.50 290 | 6.21 5.29
0.000
31-32 | 0.00 0 0.00 0.00 | 0.00 | 0.00 0 0.00 | 0.60 0.00 | 5.29 5.29
Aviso: Existe 1 conexdo com peca indefinida
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 31.11 5.29 0.50
Situagdo: Pressao suficiente
Conexoes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 2.1/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel c/ redugéo 50 mm- 32mm 3 220 6.60
lateral
PVC ;?e?; soldavel ¢/ redugdo | 54 1y 25mm 5 2.20 11.00
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PVC Te 90 soldavel ¢/ redugéo 50 mm- 40mm 1 220 220
lateral
PVC Bucha de redugao sold. 50 mm - 40 mm 1 0.03 0.03
curta
pvc | T8 90soldavelc/redugao |, 1 o5mm 2 1.50 3.00
lateral
PVC Te 90 soldavel 40 mm 3 1.50 4.50
PVC Joelho 90 soldavel 40 mm 3 2.00 6.00
PVC Curva 90 soldavel 40 mm 1 0.70 0.70
PVC Bucha de redugao sold. 40 mm - 32 mm 1 0.03 0.03
curta
PVC Joelho 90 soldavel 32 mm 1 1.50 1.50
Coluna AF-53 (TERREO)
Conexao analisada
Joelho 90 soldével - 32 mm (PVC rigido soldavel)
Pavimento TERREO
Nivel geométrico: 0.60 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressédo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a el (m-c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(IIs) | m) | (m/s) to v. | ) ) (m) (m) b. te
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12 | 305| 40 | 243| 7.00| 3.30 10'3 °'17g 132| 700| 7.00 37'8 35.68
23 | 305| 40 | 243| 500| 1.20 | 6.20 0'178 111 | 000 | 0.00 35'2 34.56
34 | 305| 40 | 243 | 56.04| 1.20 57'2 °'17g 1030 | 0.00| 0.00 34'2 24.26
45 | 305| 40 | 243| 1.62| 1.20| 2.82 0'178 051 | 0.00| 0.00 24'§ 23.75
56 | 3.05| 40 | 243| 057 | 1.00 | 1.57 °'17g 0.28 | 000| 0.00 23'; 23.47
67 | 3.05| 40 | 243| 050| 1.20 | 1.70 0'178 0.31 | 0.00| -0.50 22'97’ 22,67
78 | 305| 40 | 243| 3.00| 0.01| 3.01 0'178 054 | 050 | 300 92| 1942
89 | 3.05| 40 | 2.43| 204| 1.20 | 3.24 °'17g 058 | 350 | 0.00 19'; 18.54
910 | 3.05| 40 | 243 | 349 | 1.00 | 4.49 0'178 081 350 | o000 | '®%| 4773
1011 | 282 | 40 | 224| 368| 220 5.88 °'15‘3‘ 091 | 350 | 0.00 17'; 16.83
1142 | 281 | 40 | 224| 245 220 465 °'15§ 0.72| 350 | 0.00 16'2 16.11
12413 | 262 | 40 | 208| 030 220 2.50 °'13g 034 | 350 | 0.00 16': 15.77
13414 | 256 | 40 | 203 | 3.30| 220 | 5.50 o.1zg 070 | 350 | o000 | 7| 1507
14415 | 251 | 40 | 200| 032 220 2.52 °'12: 0.31| 350 | 0.00 15'(7’ 14.76
1516 | 248 | 40 | 198| 212 220 | 432| %%} | 052 350 | 000 14'2 14.24
1617 | 233 | 40 | 185| 527 220 7.47 °'1°; 0.80 | 350 | 0.00 14'2 13.44
17418 | 2.31| 40 | 1.84| 417 | 220 6.37 °'1°§ 067 | 350 | o000 | 4| 1277
1819 | 191 | 40 | 152 | 044 220 2.64 °'°52 045 | 350 | 0.00 12'; 12.61
1920 | 191 | 32 | 237| 1018 | 003 | 2 o.zzg 233| 350 | 000 | 22| 1028
2021 | 1.86 | 32 | 231| 029| 1.50 | 1.79 °'21g 039 | 350 | 0.00 10'2 9.90
2122 | 1.80 | 32 | 224| 330 1.50 | 4.80 o.zog 098 | 350| 000|990 | 891
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22-23 | 1.75| 32 217 10.11 1.50 11'? 0'19§ 2.23 | 3.50 0.00 | 8.91 6.68
23-24 | 1.28 | 32 1.59 2545 | 4.60 30'2 0'103 3.18 | 3.50 0.00 | 6.68 3.50
0.076
24-25 | 1.22 | 32 1.52 0.34 | 1.50 | 1.84 4 0.14 | 3.50 0.00 | 3.50 3.36
0.342
25-26 | 1.22 | 25 249 0.41 0.03 | 0.44 7 0.14 | 3.50 0.00 | 3.36 3.22
0.178
26-27 | 0.87 | 25 1.77 1.69 | 3.10 | 4.79 5 0.86 | 3.50 0.00 | 3.22 2.36
0.178
27-28 | 0.87 | 25 1.77 0.75 | 1.50 | 2.25 5 0.40 | 3.50 0.00 | 2.36 1.96
0.178
28-29 | 0.87 | 25 1.77 290 | 1.50 | 4.40 5 0.79 | 3.50 290 | 4.86 4.07
0.178
29-30 | 0.87 | 25 1.77 0.00 | 1.50 | 1.50 5 0.27 | 0.60 0.00 | 4.07 3.81
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.40 32.59 3.81 0.50
Situagao: Pressao suficiente
Conexodes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 21/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel ¢/ redugéo 50 mm- 32mm 3 220 6.60
lateral
pvc | Te90soldavelciredugdo | g n o5mm 5 2.20 11.00
lateral
PVC Te 90 soldavel c/ redugéo 50 mm- 40mm 1 220 220
lateral
pvc | cucha deredugao sold. 50 mm - 40 mm 1 0.03 0.03
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PVC Te 90 soldavel ¢/ redugao 40 mm- 25mm 3 1.50 4.50
lateral
PVC Te 90 soldavel 40 mm 1 1.50 1.50
PVC Te 90 soldavel 40 mm 1 4.60 4.60
pyc | Buchadereducdo sold. 40 mm - 32 mm 1 0.03 0.03
curta
PVC Te 90 soldavel 32 mm 1 3.10 3.10
PVC Joelho 90 soldavel 32 mm 3 1.50 4.50
Coluna AF-54 (TERREO)
Conexao analisada
Joelho 90 soldavel - 25 mm (PVC rigido soldével)
Pavimento TERREO
Nivel geométrico: 1.00 m
Processo de calculo: Universal
Tomada d agua:
Fibra de vidro - 20000 L - 2.1/2" (Reservatorio cilindrico)
Nivel geométrico: 7.00 m
Pressdo inicial: 30.00 m.c.a.
Vaza (7] Velo Comprimento (m) J Perda | Altur | Desniv Presses
Trech o c. a el (m.c.a.)
o (m - (m/m | (m.c.a -
Condu | Equi | Tota Dis | Jusan
(s) | m) | (mis) to v. | ) ] (m) (m) b, te
1-2 3.05| 40 2.43 7.00 3.30 10'3 0'178 132 | 7.00 7.00 37'8 35.68
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2-3 3.05 | 40 243 5.00 | 1.20 | 6.20 0'173 111 | 0.00 0.00 35': 34.56
3-4 3.05 | 40 2.43 56.04 | 1.20 57'2 0'178 10.30 | 0.00 0.00 34'2 24.26
4-5 3.05 | 40 243 1.62 | 1.20 | 2.82 0'173 0.51 | 0.00 0.00 24': 23.75
5-6 3.05 | 40 2.43 0.57 | 1.00 | 1.57 0'178 0.28 | 0.00 0.00 23'; 23.47
6-7 3.05 | 40 243 0.50 | 1.20 | 1.70 0'173 0.31 | 0.00 -0.50 22'? 22.67
7-8 3.05 | 40 2.43 3.00 | 0.01 | 3.01 0'178 0.54 | 0.50 -3.00 19'? 19.12
8-9 3.05 | 40 243 2.04 | 1.20 | 3.24 0'178 0.58 | 3.50 0.00 19'; 18.54
9-10 3.05 | 40 2.43 3.49 | 1.00 | 4.49 0'173 0.81 | 3.50 0.00 18'2 17.73
10-11 | 2.82 | 40 2.24 3.68 | 2.20 | 5.88 0'153 0.91 | 3.50 0.00 17'; 16.83
11-12 | 2.81 | 40 2.24 245 | 220 | 4.65 0'15: 0.72 | 3.50 0.00 16'2 16.11
1213 | 2.62 | 40 2.08 0.30 | 2.20 | 2.50 0'133 0.34 | 3.50 0.00 16':: 15.77
13-14 | 2.56 | 40 2.03 3.30 | 2.20 | 5.50 0'123 0.70 | 3.50 0.00 15'; 15.07
1415 | 2.51 | 40 2.00 0.32 | 2.20 | 2.52 0'122 0.31 | 3.50 0.00 15'3 14.76
15-16 | 2.48 | 40 1.98 212 | 220 | 4.32 0'12:: 0.52 | 3.50 0.00 14'; 14.24
16-17 | 2.33 | 40 1.85 5.27 | 2.20 | 7.47 0'103 0.80 | 3.50 0.00 14'2 13.44
1718 | 231 | 40 1.84 417 | 2.20 | 6.37 0'102 0.67 | 3.50 0.00 13': 12.77
18-19 | 1.91 | 40 1.52 0.44 | 220 | 2.64 0'052 0.15 | 3.50 0.00 12'; 12.61
19-20 | 1.91 | 32 2.37 10.18 | 0.03 10'? 0'222 233 | 3.50 0.00 12'? 10.28
20-21 1.86 | 32 2.31 0.29 | 1.50 | 1.79 0'218 0.39 | 3.50 0.00 10'; 9.90
21-22 | 1.80 | 32 2.24 3.30 | 1.50 | 4.80 0.203 0.98 | 3.50 0.00 | 9.90 8.91
22-23 | 1.75| 32 217 10.11 1.50 11'? 0'19§ 223 | 3.50 0.00 | 8.91 6.68
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23-24 | 1.28 | 32 1.59 25.45 | 4.60 30'2 0'103 3.18 | 3.50 0.00 | 6.68 3.50
0.076
24-25 | 1.22 | 32 1.52 0.34 | 1.50 | 1.84 4 0.14 | 3.50 0.00 | 3.50 3.36
0.342
25-26 | 1.22 | 25 2.49 0.41 0.03 | 0.44 7 0.14 | 3.50 0.00 | 3.36 3.22
0.174
26-27 | 0.86 | 25 1.75 1.89 | 0.90 | 2.79 5 0.49 | 3.50 0.00 | 3.22 2,73
0.154
27-28 | 0.80 | 25 1.64 242 | 090 | 3.32 2 0.51 | 3.50 0.00 | 2.73 2.22
0.148
28-29 | 0.79 | 25 1.61 0.49 | 0.90 | 1.39 1 0.21 | 3.50 0.00 | 2.22 2.01
0.144
29-30 | 0.78 | 25 1.58 0.42 | 0.90 | 1.32 0 0.19 | 3.50 0.00 | 2.01 1.82
0.287
30-31 0.61 | 20 1.96 0.14 | 3.10 | 3.24 6 0.27 | 3.50 0.00 | 1.82 1.55
0.287
31-32 | 0.61| 20 1.96 250 | 1.20 | 3.70 6 1.06 | 3.50 2.50 | 4.05 2.99
0.287
32-33 | 0.61 | 20 1.96 0.00 | 1.20 | 1.20 6 0.35| 1.00 0.00 | 2.99 2.64
Pressodes (m.c.a.)
Estatica Perda de Dinamica Minima
inicial carga disponivel necessaria
36.00 33.36 2.64 0.50
Situagao: Pressao suficiente
Conexoes L equivalente (m)
Material | Grupo Item Quant. Unitaria Total
RCi Fibra de vidro - 20000 L 21/2" 1 3.30 3.30
PVC Curva 90 soldavel 50 mm 5 1.20 6.00
PVC Joelho 45 soldavel 50 mm 2 1.00 2.00
PVC Luva de correr p/ tubo 50 mm 1 0.01 0.01
PVC Te 90 soldavel c/ redugéo 50 mm- 32mm 3 220 6.60
lateral
PVC ;?e?; soldavel c/redugdo | 54 0 o5mm 5 2.20 11.00
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PVC Te 90 soldavel ¢/ redugéo 50 mm- 40mm 220 220
lateral

pyc | Buchaderedugdo sold. 50 mm - 40 mm 0.03 0.03
curta

PVC Te 90 soldavel ¢/ redugéo 40 mm- 25mm 1.50 450
lateral

PVC Te 90 soldavel 40 mm 1.50 1.50

PVC Te 90 soldavel 40 mm 4.60 4.60

PVC Bucha de redugao sold. 40 mm - 32 mm 0.03 0.03
curta

PVC Te 90 soldavel 32 mm 0.90 0.90

PVC Te 90 soldavel ¢/ reducéo 32 mm- 25mm 0.90 270
lateral

PVC Te 90 soldavel ¢/ redugéo 32 mm- 25mm 310 310
lateral

PVC Joelho 90 soldavel 25 mm 1.20 2.40

CARLOS RAPHAEL
MONTEIRO DE

LEMOS:04665479780

Assinado de forma digital por

CARLOS RAPHAEL MONTEIRO DE

LEMOS:04665479780

Dados: 2021.12.05 22:18:32 -03'00'

CARLOS RAPHAEL MONTEIRO DE LEMOS
CREA 11840/D - ES

Edificio Centro Empresarial da Serra - Sala 616 — Avenida Eldes Scherrer de Souza, n21025,

Parque Residencial de Laranjeiras, Serra — ES - Cep:29.165-680
Tel.: +55 (27) 3060-8013 / +55 (27) 3060-8208

137



		2021-12-05T22:18:32-0300
	CARLOS RAPHAEL MONTEIRO DE LEMOS:04665479780




