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𝑆 =

(

 
 𝐿𝑚
𝑙1
√𝑆1

+
𝑙2
√𝑆2

+⋯+
𝑙𝑖
√𝑆𝑖)
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Longitud (m) 



𝑚

∑ (𝑙𝑖/√𝑆𝑖)

𝑺𝒊 𝒍𝒊/√𝑺𝒊 

 

𝑆 = (
2968.589

167459.43
)
2

= 0.007612 = 𝟎. 𝟕𝟔𝟏% 

𝑡𝑐 = 0.0003245
𝐿0.77

𝑆0.385



𝑡𝑐 ℎ

𝑆 𝑚/𝑚

𝐿 𝑚

𝑡𝑐 = 0.0003245
2968.6890.77

0.0076120.385
= 3.417 ℎ = 𝟐𝟎𝟓. 𝟎𝟏 𝒎𝒊𝒏

𝑡𝑟 = 0.6𝑡𝑐

𝑡𝑟 = 0.6 ∗ 3.42 = 2.05 ℎ = 𝟏𝟐𝟑. 𝟎𝟏 𝒎𝒊𝒏
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𝒌𝒎𝟐



𝑁𝐶 =
∑𝑁𝐶𝑖 ∗ Á𝑟𝑒𝑎𝑖

Á𝑟𝑒𝑎 𝑡𝑜𝑡𝑎𝑙 𝑑𝑒 𝑙𝑎 𝑐𝑢𝑒𝑛𝑐𝑎

𝑁𝐶

𝑁𝐶𝑖

𝑁𝐶 =
3869.874

47.753
= 𝟖𝟏. 𝟎𝟒



𝑃𝑒 =
⌈𝑃 −

508

𝐶𝑁
+ 5.08⌉

2

𝑃 +
2032

𝐶𝑁
− 20.32

𝑃

𝑃𝑒

𝐶𝑁

𝐶𝑒 =
𝑃𝑒

𝑃

𝐶𝑒 =

𝑃𝑒 =

𝑃 =

𝑃

 



 

 

 





−√𝑛𝑗 − 1 ≤ (𝑆 − 𝐶) ≤ √𝑛𝑗 − 1 



𝑡𝑑 =
𝑥1 − 𝑥2

[
𝑛1𝑆1

2 + 𝑛2𝑆2
2

𝑛1 + 𝑛2 − 2
(
1
𝑛1
+
1
𝑛2
)]

1
2

 

𝑥̅

𝑡𝑤 = (
𝑛𝑤(𝑛𝑗 − 2)

𝑛𝑗 − 𝑛𝑤[1 + (𝜏𝑤
𝑗)2]
)

1
2

|𝜏𝑤
𝑗| 

𝜏60
𝑗 =

𝑥60̅̅ ̅̅ − 𝑥̅

𝑆𝑥



𝜏30
𝑗 =

𝑥30̅̅ ̅̅ − 𝑥̅

𝑆𝑥

𝑥̅  

𝑆𝑥:

𝑥60̅̅ ̅̅ :

𝑥30̅̅ ̅̅ :

τ τ

 



𝑟𝑘 =
∑ (𝑥𝑖 − 𝑥)(𝑥𝑖+𝑘 − 𝑥)
𝑛=𝑘
𝑖=1

∑ (𝑥𝑖 − 𝑥)
2𝑛

𝑗=1

,  para 𝑟0 = 1  𝑦  𝑘 = 1,2, … ,
𝑛
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rk(95%) =
−1 ± 1.96√n − k − 1

n − k
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𝑑𝑒
𝑡𝑟

t𝑟 = 0.6𝑡𝑐

𝑡𝑐



d𝑒 = 0.29𝑡𝑟

 

 

 



 

 

1381.5

1382

1382.5

1383

1383.5

1384

1384.5

1385

1385.5

1386

1386.5

1387

0 1000000 2000000 3000000 4000000 5000000 6000000

El
e

va
ci

ó
n

 (
m

.s
.n

.m
.)

 

Capacidades (m3) 

Capacidades NAMO Corona



 

 

𝐼 − 𝑂 =
𝑑𝑉

𝑑𝑡

𝐼

𝑂
𝑑𝑉

𝑑𝑡

0

50

100

150

200

250

300

12:00:00 a.m.02:24:00 a.m.04:48:00 a.m.07:12:00 a.m.09:36:00 a.m.12:00:00 p.m.02:24:00 p.m.

Q
 (

m
3/

s)
 

Tiempo (horas) 

Tr=2

Tr=5

Tr=10

Tr=20

Tr=50

Tr=100

Tr=200

Tr Tr Tr 





 

0

20

40

60

80

100

120

140

160

180

200

12:00:00 a.m. 12:00:00 p.m. 12:00:00 a.m. 12:00:00 p.m. 12:00:00 a.m. 12:00:00 p.m.

Q
 (

m
3/

s)
 

Tiempo (horas) 

Tr=2

Tr=5

Tr=1
0

Tr=2
0

Tr=5
0

Tr=1
00

Tr=2
00

Tr 





 

0

20

40

60

80

100

120

12:00:00 a.m. 12:00:00 p.m. 12:00:00 a.m. 12:00:00 p.m.

Q
 (

m
3/

s)
 

Tiempo (horas) 

Tr=2

Tr=5

Tr=10

Tr=20

Tr=50

Tr=100

Tr=200

Tr=500

Tr=1000

Tr=2000

Tr=5000

Tr=10000

Tr 





 

0

20

40

60

80

100

120

140

12:00:00 a.m. 12:00:00 p.m. 12:00:00 a.m. 12:00:00 p.m. 12:00:00 a.m. 12:00:00 p.m.

Q
 (

m
3/

s)
 

Tiempo (horas) 

Tr=2

Tr=5

Tr=1
0

Tr=2
0

Tr=5
0

Tr=1
00

Tr=2
00

Tr 





𝑩. 𝑳.= 𝟎. 𝟓𝟎 𝒎





 





 



 



 





 

 





 



 







 











 

 







h
oa hk

v
oa vk



smVs 76030 

smVs 760360 30 

smVs 360180 30 

smVs 18030 

30
sV





ii

i
s

Vh

h
V 30

iV ih









 





 

















 

 

 

 

  

  

  



ɣ

 

ɣ ɣ

 













1



2

ɣ



3

 



4



5



6



7



8

 



9



10



11



12



13



14



15



16



17



18

 



19



20







 

 







EXxf  )(



21

 







22



23



24



25



26



27



28



29



30

 



31



32



33



34



35

 



36

 

 

 

 



37

 

 



38



39

 

 

 



40

i
x

hV

t

h x 









t

V

gx

V

g

V

x

V

g

V

x

h
SSf xxxxx

oxx




















1



41



42

 



43



44

 

 

 

 



45



46



47



48



49



50



51



52



53


