
mailto:sabedoyasa@unal.edu.co
mailto:alerodriguezzab@unal.edu.co






 



 



• 

• 

• 

• 



 

[𝒎𝟑/𝒔]



[𝒎𝟐]
[𝒎𝟑 /𝒔]

[𝒎𝟑 
/𝒔]

[𝒎𝟑 /
𝒔]



𝑃 = 9,8 ∗ 𝑄 ∗ ℎ ∗ 𝑓𝑝 ∗ 𝜂                                                           (1) 

𝜼

[𝐾𝑊ℎ/𝑚2] [𝐾𝑊ℎ/𝑚2] [𝐾𝑊ℎ/𝑚2]



𝑊𝐷𝑃 =
1

2
∗ 𝜌 ∗ 𝑣3                                                                         (2)

𝝆 𝑷𝒂𝒕𝒎/𝑹𝑻
𝑷𝒂𝒕𝒎

𝑹
𝑻

[𝑲𝑾𝒉/𝒍] [𝑲𝑾𝒉/𝒍]



𝑚𝑐𝑒 =
𝐶𝑐

𝑃𝑔
                                                                      (3)

𝒎𝒄𝒆
𝑪𝒄

𝑷𝒈

𝑄𝑐 [𝐾𝑊] =
𝑚𝑐𝑒 ∗ 𝐻𝐻𝑉

3,6
                                                          (4)

𝑸𝒄 

𝒎𝒄𝒆
𝑯𝑯𝑽





𝑃𝐸 =  𝑀𝑟𝑠 ∗ 𝐸                                                                  (5)

𝑷𝑬
𝑴𝒓𝒔 

𝑷𝑪𝑰
= 𝑬

𝑀𝑟𝑠 =  𝐴 ∗ 𝑅𝐶 ∗  𝐹𝑟 ∗  𝑌𝑟𝑠                                                       (6)

𝑨
𝑹𝑪 

𝑭𝒓 

𝒀𝒓𝒔 

𝐅𝐫 

[𝐭𝐨𝐧 𝐫𝐞𝐬𝐢𝐝/
𝐭𝐨𝐧 𝐩𝐫𝐨𝐝 

𝐅𝐫 

[𝐭𝐨𝐧 𝐫𝐞𝐬𝐢𝐝 𝐬𝐞𝐜/
𝐭𝐨𝐧 𝐫𝐞𝐢𝐝 𝐡𝐮𝐦

𝐘𝐫𝐬 

𝑃𝐸𝑇𝑜𝑡𝑎𝑙 𝐴𝑐𝑒𝑖𝑡𝑒 =   𝑃𝐸𝐶𝑢𝑒𝑠𝑐𝑜 +  𝑃𝐸𝑇𝑢𝑠𝑎 + 𝑃𝐸𝑅𝑎𝑞𝑢𝑖𝑠                                 (7)

𝑃𝐸𝑇𝑜𝑡𝑎𝑙 𝑀𝑎í𝑧 =   𝑃𝐸𝑅𝑎𝑠𝑡𝑟𝑜𝑗𝑜 +  𝑃𝐸𝑇𝑢𝑠𝑎 +  𝑃𝐸𝐶𝑎𝑝𝑎𝑐ℎ𝑜                              (8)

𝑃𝐸 = 𝑀𝐴 ∗ 𝑀𝑆 ∗ 𝑃𝐶𝐼                                                        (9)

𝑷𝑬 [𝑻𝑱/𝒕𝒐𝒏]



𝑴𝑨
𝑴𝑺 [𝐾𝑔/𝑐𝑎𝑏𝑒𝑧𝑎 ∗  𝑎ñ𝑜]

𝑷𝑪𝑰 [𝐾𝑊ℎ/𝑘𝑔]
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http://www.sciencedirect.com/science/article/pii/S0960148118307390
https://www.eltiempo.com/colombia/otras%20ciudades/cumaribo-el-municipio-mas-grande-de-colombia-96304
https://www.eltiempo.com/colombia/otras%20ciudades/cumaribo-el-municipio-mas-grande-de-colombia-96304




 


