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Consumo =
persona ∗ da ∗ dot

1000[l]
[m3]

Consumo =
88[p] ∗ 19[d] ∗ 50[l/p/d]

1000
[m3]



Consumo = 83,6[m3]





Consumo =
(estl ∗ dal ∗ dot) + (ests ∗ das ∗ dot

1000
[m3]

l

s

l

s

Consumo =
(704[p] ∗ 9[d] ∗ 20[l/p/d]) + (212[p] ∗ 2[d] ∗ 20[l/p/d])

1000
[m3]

Consumo = 135,2[m3]





Consumo =
persona ∗ da ∗ dot

1000
[m3]

Consumo =
160[p] ∗ 1[d] ∗ 7[l/p/d]

1000
[m3]

Consumo = 1,12[m3]
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Consumo(x) =
N ∗D (x) ∗ turnos ∗ d

1000

(x)
3

(x)

Consumo(l) =
N ∗D(l) ∗ turnos ∗ d

1000

Consumo(l) =
(30 + 38) ∗ 2,2[l] ∗ 7 ∗ 22

1000

[

l

m3

]

Consumo(l) = 23,038[m3]



3

3



Consumo (x) =
N ∗D (x) ∗ n ∗ d

1000

Consumo(x)
3

N

D(x)

Descargai 4,8[l]

Descargau 1[l]



Descargal 2,2[l]

n

d

Consumo(l) =
N ∗D (l) ∗ n ∗ d

1000

Consumo(l) =
(48) ∗ 2,2[l] ∗ 3 ∗ 22

1000

[

l

m3

]

Consumo(l) = 6,97[m3]
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Dotacion =
Consumo

Area

2

2

Dotacion =
720[l/da]

6730[m2]

Dotacion = 0,11[l/m2/da]

2

2

Demanda =
((Ap ∗ dp) + (Ar ∗ dr)) ∗N

1000
[m3]



2

2

2

2

Demanda =
((Ap ∗ dp) + (Ar ∗ dr)) ∗N

1000
[m3]

Demanda =
((6370 ∗ 0,11) + (137 ∗ 2)) ∗ 20

1000
[m3]

Demanda = 19,49m3

2 2

3

3
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2

2

2
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MP

QMP = ks ∗ Σqi

ks =
1

√
n− 1

+ F ∗ (0,04 + 0,04 ∗ log(log(n)))

n

ks

qi

F

F

F

F

F

F

F

F = 0



F = 4

QMD



TRH =
V

Qd

3

m3/h

3

21, 89[m3]

Dai = Da(i−1) +Di

Dai 3

Da(i−1)
3

Di 3

Aai = Aa(i−1) + Ai

Aai 3

Aa(i−1)
3

Ai 3



3 3

V i = Aai−Dai

V i 3

Aai 3

Dai 3



3

3

3

3



vs =
Qd

As

As = π ∗R2

vs

Qd 3

As 2

R2 2

R =

(

0,075

2

)

[m]

R = 0,0375[m]

vs =
Qd

As

vs =
0,00696

π ∗ (0,0375)2
[m/s]

vs = 1,57[m/s]



R =

(

0,063

2

)

[m]

R = 0,0315[m]

vi =
Qd

Ai

vi =
0,00696

π ∗ (0,0315)2
[m/s]

vi = 1,95[m/s]

R =

(

0,025

2

)

[m]

R = 0,0125[m]

vi =
Qd

Ai

vi =
0,00696

π ∗ (0,0125)2
[m/s]

vi = 1,79[m/s]



Hms = hs+ hfs+ has

Hms

hs hs = 1[m]

hfs

has

hf = m ∗ L ∗

(

v1,75

D1,25

)

v 2

D

L

m

m

m

m

m

m = 0,0054

5[m]

hfs = 0,1524[m.c.a]



ha = K ∗

(

vs2

2g

)

K

ha = 0,738[m.c.a]

Hms = 1 + 0,1524 + 0,737

Hms = 1,89[m]



Hmi = hi+ hfi+ hai

Hmi

hi

hfi

hai

m = 0,0054

90[m]

hfi = 4,957[m.c.a]



ha = 7,077[m.c.a]

m = 0,0054

20[m]

hfi = 0,408[m.c.a]



ha = 1,974[m.c.a]

Hms = 12,3 + 4,957 + 3,017 + 7,077 + 1,974

Hms = 29,33[m]

Qd = 417,6[l/min]

Hmt = 29,33 + 1,89 = 31,22[m]



P =
Q ∗Hmt

75 ∗ n

P

Q

n

P =
6,96 ∗ 31,22

75 ∗ 0,65

P = 4,83[HP ] = 3,42[KW ]





NPSHd =
10(Patm − Pv

γ
− hf − Zs

NPSHd

Patm
2

Pv
2

γ 3

hf

Zs

2 ◦ 2

NPSHd =
10(Patm − Pv

γ
− hf − Zs

NPSHd = 7,87[m]

NPSHd > NPSHr + 0,5



Wth =
19 ∗Raire ∗Qb(POFF + 10,33)

Nbombas ∗Nciclos ∗ (POFF − PON)

Wth

Raire

POFF

PON

Nbombas

Nciclos

Qb

POFF = 53[m.c.a] PON = 33[m.c.a]



$ $

$

3

AP1 = APt ∗
43,58

100



AP1

APt

AP1 = 153,68
43,58

100

AP1 = 66,98[USD]

AL1 = 59,32
43,58

100

AL1 = 25,85[USD]



3

2

3

2 3





Potencia[kW ] =
Potencia[HP ] ∗ 736

1000

Pot[kW ] =
3680

320

Pot = 3,68[kW ]

Costo[USD] = Potencia[kW ] ∗ horastrabajo[h] ∗ Costo[USD/kWh]

Costo[USD] = 3, 68[kW ] ∗ 480[h] ∗ 0, 0901[USD/kWh]

Costo = 159,151[USD]

$

$189, 43
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