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DATOS: 

Bomba P-101 

Presión de columna de destilación  (Pdes) 100 Psig 

Temperatura T 430 °F 

Fluido de Proceso 

Presión de Vapor P0 45.9 Psia 

Viscosidad  0.00001045 lbf*s/ft² 1cP=2.09E-05 

Densidad relativa r 0.7 Adimensional 

densidad del agua  (ρH2O) 62.37 lb/ft3 

Densidad de la sustancia fluido 
lb/ft3 

Peso específico a la temperatura de operación  lbf/ft3 

Flujo normal Q1 4.433333333 ft³/s 

Presión desde tanque C-100 hasta la columna Psia 

Flujo nominal de la bomba Q2 5.32 ft³/s 

Distancia de la columna del Tanque C-100 12.5 ft 

Distancia de la columna de la Bomba P-101 2 ft 

Distancia de la columna del Filtro F-102 3 ft 

Distancia de la columna de destilación 22.0000 ft 

Caídas de presión en equipo y pérdidas por fricción a flujo normal: 

Filtro 10 psi 

Intercambiador de calor 10 psi 

Horno 50 psi 

Placa de orificio 2 psi 

Pérdidas en línea de succión 
0.3 psi 

Pérdidas en línea de descarga 23 psi 

Presión de operación en el tanque 30 psia 

Contingencia 69 psi 

Eficiencia de la bomba a 3600 rpm 60 % 

Eficiencia de la bomba a 3600 rpm 0.6 fracción 
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gravedad  (g) g 32.2 ft/seg2 

Factor de conversión para convertir kg fuerza a kg masa gc 32.2 

Caída de presión en la válvula como primera estimación 25 % 

de la caída de presión total de los elementos en el sistema (equipo y accesos). 

Factor de conversión1 8.88 (ft³-ft)/s 

𝑃𝑆 = 𝑃ℎ + 𝑃𝑉 − 𝐻𝑓𝑠

𝑃ℎ = 𝛾ℎ  𝛾 = 𝜌
𝑔

𝑔𝑐
 𝜌 = 𝜌𝐻2𝑂60℉

 𝜌𝑟 =
𝜌𝑓𝑙𝑢𝑖𝑑𝑜

𝜌𝐻2𝑂60℉

𝜌𝑓𝑙𝑢𝑖𝑑𝑜 = (𝜌𝑟)(𝜌𝐻2𝑂60℉ 
)

𝑃ℎ = ℎ𝜌
𝑟
𝜌

𝐻2𝑂
𝑔 = (𝐶𝑜𝑙𝑢𝑚𝑛𝑎 𝑑𝑒 𝑇𝑎𝑛𝑞𝑢𝑒 𝐶100 − 𝐶𝑜𝑙𝑢𝑚𝑛𝑎 𝑑𝑒 𝐵𝑜𝑚𝑏𝑎 𝑃101)(𝜌

𝑟
)(𝜌𝐻2𝑂) (

𝑔

𝑔𝑐
) 

1 [1] Factor de conversion:  1 horsepower (Hp) = 746 watts = 0.746 kw = 4,600 (lt-m)/min=8.8(ft³-ft)/s. 

𝑙𝑏 ∗ 𝑓𝑡

𝑙𝑏⃗⃗  ⃗ ∗ 𝑠2

file:///F:/Servicio%20Social/Calculo%20Sistema%20de%20bombeo.xlsx%23RANGE!A71
file:///F:/Servicio%20Social/Calculo%20Sistema%20de%20bombeo.xlsx%23RANGE!A69
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𝑃ℎ = ℎ𝜌𝑟𝜌𝐻2𝑂𝑔 = (12.5𝑓𝑡 − 2𝑓𝑡)(0.7) (62.37
𝑙𝑏

𝑓𝑡3)(
(32.2

𝑙𝑏
𝑠2)

(32.2
𝑙𝑏 ∗ 𝑓𝑡
𝑙𝑏𝑓 ∗ 𝑠2)

)(
1𝑓𝑡2

144𝑖𝑛2) = 3.183 𝑃𝑠𝑖 

donde: 



r

fluido



 𝑔𝑐 = 32.2
𝑙𝑏 𝑓𝑡

𝑙𝑏𝑓𝑢𝑒𝑟𝑧𝑎 𝑠
2

∆𝑃 ∝ 𝑄2

∆𝑃 = 𝑘𝑄2

𝑘 =
∆𝑃

𝑄2



𝑘 =
𝑙𝑏

𝑓𝑡 𝑠𝑒𝑔 𝑓𝑡³

2 A. Canut, F. J. Guerra, B. Guzmán, A. Struck  



6 

𝑘 =
∆𝑃1

𝑄1
2 =

∆𝑃2

𝑄2
2

∆𝑃2

∆𝑃2 = (
𝑄2

𝑄1
)
2

∆𝑃1

(
𝑄2

𝑄1
)
2

= (
5.32

𝑓𝑡3

𝑠⁄

4.233
𝑓𝑡3

𝑠⁄
)

2

= 1.44

∆𝑃2 = 1.44 ∆𝑃1

𝐷𝑜𝑛𝑑𝑒:     ∆𝑃1 = 𝑃é𝑟𝑑𝑖𝑑𝑎𝑠 𝑒𝑛 𝑙í𝑛𝑒𝑎 𝑑𝑒 𝑠𝑢𝑐𝑐𝑖ó𝑛 𝑎 𝑓𝑙𝑢𝑗𝑜 𝑛𝑜𝑟𝑚𝑎𝑙

 𝑆í:     ∆𝑃1 = 0.3 𝑃𝑠𝑖 (𝑑𝑒 𝑑𝑎𝑡𝑜𝑠)

∆𝑃2 = 1.44 ∆𝑃1 = 1.44(0.3𝑃𝑠𝑖)

∆𝑃2 = 0.43 𝑃𝑠𝑖

𝑃𝑆−𝑛𝑜𝑟𝑚𝑎𝑙 = 3.813 + 30.03 − 0.3 = 32.90 𝑃𝑠𝑖 

𝑃𝑆−𝑛𝑜𝑟𝑚𝑎𝑙 = 3.813 + 30.03 − 0.43 = 32.77 𝑃𝑠𝑖 
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𝑃𝑑𝑒𝑠, 

𝑃ℎ 𝐻𝑓𝑠

𝑃𝐷 = 𝑃𝑑𝑒𝑠 + 𝑃ℎ + 𝐻𝑓𝑠

𝑃ℎ = (ℎ 𝑐𝑜𝑙𝑢𝑚𝑛𝑎 𝑑𝑒 𝑑𝑒𝑠𝑡𝑖𝑙𝑎𝑐𝑖𝑜𝑛 − ℎ 𝑐𝑜𝑙𝑢𝑚𝑛𝑎 𝑓𝑖𝑙𝑡𝑟𝑜)(𝜌
𝑟
)(𝜌𝐻2 𝑂)(𝑔/𝑔𝑐)

𝑃ℎ = (22𝑓𝑡 − 3𝑓𝑡)(0.7) (62.37
𝑙𝑏

𝑓𝑡3)(
(32.2

𝑙𝑏
𝑠2)

(32.2
𝑙𝑏 ∗ 𝑓𝑡

𝑙𝑏𝑓 ∗ 𝑠2)
)(

1𝑓𝑡2

144𝑖𝑛2
) = 5.761 𝑃𝑠𝑖 

Δ

∆𝑃𝑛𝑜𝑟𝑚𝑎𝑙 𝑓𝑖𝑙𝑡𝑟𝑜 𝑒 𝑖𝑛𝑡𝑒𝑟𝑐𝑎𝑚𝑏𝑖𝑎𝑑𝑜𝑟𝑒𝑠 = 10 𝑃𝑠𝑖 

∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑓𝑖𝑙𝑡𝑟𝑜 𝑒 𝑖𝑛𝑡𝑒𝑟𝑐𝑎𝑚𝑏𝑖𝑎𝑑𝑜𝑟𝑒𝑠 = 1.44 ∆𝑃𝑛𝑜𝑟𝑚𝑎𝑙 𝑓𝑖𝑙𝑡𝑟𝑜 𝑒 𝑖𝑛𝑡𝑒𝑟𝑐𝑎𝑚𝑏𝑖𝑎𝑑𝑜𝑟𝑒𝑠 

∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑓𝑖𝑙𝑡𝑟𝑜 𝑒 𝑖𝑛𝑡𝑒𝑟𝑐𝑎𝑚𝑏𝑖𝑎𝑑𝑜𝑟𝑒𝑠 = (1.44)(10 𝑃𝑠𝑖) = 14.4 𝑃𝑠𝑖
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∆𝑃𝑛𝑜𝑟𝑚𝑎𝑙 𝑝𝑙𝑎𝑐𝑎 𝑑𝑒 𝑜𝑟𝑖𝑓𝑖𝑐𝑖𝑜 = 2 𝑃𝑠𝑖 

∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑝𝑙𝑎𝑐𝑎 𝑑𝑒 𝑜𝑟𝑖𝑓𝑖𝑐𝑖𝑜 = 1.44 ∆𝑃𝑛𝑜𝑟𝑚𝑎𝑙 𝑝𝑙𝑎𝑐𝑎 𝑑𝑒 𝑜𝑟𝑖𝑓𝑖𝑐𝑖𝑜 

∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑝𝑙𝑎𝑐𝑎 𝑑𝑒 𝑜𝑟𝑖𝑓𝑖𝑐𝑖𝑜 = (1.44)(2 𝑃𝑠𝑖) = 2.88 𝑃𝑠𝑖

∆𝑃𝑛𝑜𝑟𝑚𝑎𝑙 ℎ𝑜𝑟𝑛𝑜 = 50 𝑃𝑠𝑖  

∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 ℎ𝑜𝑟𝑛𝑜 = 1.44 ∆𝑃𝑛𝑜𝑟𝑚𝑎𝑙 ℎ𝑜𝑟𝑛𝑜 

∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 ℎ𝑜𝑟𝑛𝑜 = (1.44)(50 𝑃𝑠𝑖) = 72 𝑃𝑠𝑖

∆𝑃𝑛𝑜𝑟𝑚𝑎𝑙 𝑒𝑛 𝑙𝑎 𝑙𝑖𝑛𝑒𝑎 = 23 𝑃𝑠𝑖 

∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑒𝑛 𝑙𝑎 𝑙𝑖𝑛𝑒𝑎 = 1.44 ∆𝑃𝑛𝑜𝑟𝑚𝑎𝑙 𝑙í𝑛𝑒𝑎 

∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑒𝑛 𝑙𝑎 𝑙í𝑛𝑒𝑎 = (1.44)(23 𝑃𝑠𝑖) = 33.12 𝑃𝑠𝑖

∆𝑃𝑣𝑎𝑙−𝑛𝑜𝑚𝑖𝑛𝑎𝑙 = (% 𝑐𝑎í𝑑𝑎 𝑑𝑒 𝑝𝑟𝑒𝑠𝑖ó𝑛)(𝑐𝑎í𝑑𝑎 𝑑𝑒 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑒𝑛 𝑒𝑙 𝑓𝑖𝑙𝑡𝑟𝑜 +

𝑐𝑎í𝑑𝑎 𝑑𝑒 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑒𝑛 𝑙𝑜𝑠 𝑖𝑛𝑡𝑒𝑟𝑐𝑎𝑚𝑏𝑖𝑎𝑑𝑜𝑟𝑒𝑠 1 𝑦 2 + 𝑐𝑎í𝑑𝑎 𝑑𝑒 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑒𝑛 𝑙𝑎 𝑝𝑙𝑎𝑐𝑎 𝑑𝑒 𝑜𝑟𝑖𝑓𝑖𝑐𝑖𝑜 +

𝑐𝑎í𝑑𝑎 𝑑𝑒 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑑𝑒𝑙 ℎ𝑜𝑟𝑛𝑜 + 𝑝é𝑟𝑑𝑖𝑑𝑎𝑠 𝑝𝑜𝑟 𝑓𝑟𝑖𝑐𝑐𝑖ó𝑛 𝑒𝑛 𝑙í𝑛𝑒𝑎)

∆𝑃𝑣𝑎𝑙−𝑛𝑜𝑚𝑖𝑛𝑎𝑙 = (% 𝑐𝑎í𝑑𝑎 𝑑𝑒 𝑝𝑟𝑒𝑠𝑖ó𝑛)(∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑓𝑖𝑙𝑡𝑟𝑜 + ∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑖𝑛𝑡𝑒𝑟𝑐𝑎𝑚𝑏𝑖𝑎𝑑𝑜𝑟𝑒𝑠

+ ∆𝑃𝑛𝑜𝑟𝑚𝑎𝑙 𝑝𝑙𝑎𝑐𝑎 𝑑𝑒 𝑜𝑟𝑖𝑓𝑖𝑐𝑖𝑜 + ∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 ℎ𝑜𝑟𝑛𝑜 + ∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑒𝑛 𝑙𝑎 𝑙í𝑛𝑒𝑎)

∆𝑃𝑣𝑎𝑙−𝑛𝑜𝑚𝑖𝑛𝑎𝑙 = (0.25)(14.4 + 14.4 + 14.4 + 2.88 + 72.0 + 32.12) = 37.8 𝑃𝑠𝑖
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𝑃𝐷 = 𝑃𝑟𝑒𝑠𝑖ó𝑛 𝑑𝑒𝑠 + (𝑐𝑎í𝑑𝑎 𝑑𝑒 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑒𝑛 𝑒𝑙 𝑓𝑖𝑙𝑡𝑟𝑜 + 𝑐𝑎í𝑑𝑎 𝑑𝑒 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑑𝑒𝑙 𝑖𝑛𝑡𝑒𝑟𝑐𝑎𝑚𝑏𝑖𝑎𝑑𝑜𝑟 1 𝑦 2 +

𝑐𝑎í𝑑𝑎 𝑑𝑒 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑒𝑛 𝑙𝑎 𝑝𝑙𝑎𝑐𝑎 𝑑𝑒 𝑜𝑟𝑖𝑓𝑖𝑐𝑖𝑜 + 𝑐𝑎í𝑑𝑎 𝑑𝑒 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑑𝑒𝑙 ℎ𝑜𝑟𝑛𝑜 + 𝑝é𝑟𝑑𝑖𝑑𝑎𝑠 𝑒𝑛 𝑙í𝑛𝑒𝑎 +

∆𝑃𝑣𝑎𝑙−𝑛𝑜𝑚𝑖𝑛𝑎𝑙) + 𝑝𝑟𝑒𝑠𝑖ó𝑛 ℎ𝑖𝑑𝑟𝑜𝑠𝑡á𝑡𝑖𝑐𝑎 + 𝑐𝑜𝑛𝑡𝑖𝑛𝑔𝑒𝑛𝑐𝑖𝑎

𝑃𝐷 = 𝑃𝑟𝑒𝑠𝑖ó𝑛 𝑑𝑒𝑠

+ (∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑓𝑖𝑙𝑡𝑟𝑜 + 𝑐∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑖𝑛𝑡𝑒𝑟𝑐𝑎𝑚𝑏𝑖𝑎𝑑𝑜𝑟𝑒𝑠 + ∆𝑃𝑛𝑜𝑟𝑚𝑎𝑙 𝑝𝑙𝑎𝑐𝑎 𝑑𝑒 𝑜𝑟𝑖𝑓𝑖𝑐𝑖𝑜

+ ∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 ℎ𝑜𝑟𝑛𝑜 + ∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑒𝑛 𝑙𝑎 𝑙í𝑛𝑒𝑎 + ∆𝑃𝑣𝑎𝑙−𝑛𝑜𝑚𝑖𝑛𝑎𝑙) + 𝑃ℎ  + 𝑐𝑜𝑛𝑡𝑖𝑛𝑔𝑒𝑛𝑐𝑖𝑎 

𝑃𝐷 𝑎 𝑓𝑙𝑢𝑗𝑜 𝑛𝑜𝑚𝑖𝑛𝑎𝑙 = 100 + (14.4 + 14.4 + 14.4 + 72.0 + 33.12 + 37.8) + 5.761 + 10 = 304.76 𝑃𝑠𝑖

𝑃𝐷 = 100 + (14.4 + 14.4 + 14.4 + 72.0 + 33.12 + 37.8) + 5.761 + 10 = 304.76 𝑃𝑠𝑖

𝑃𝐷 𝑎 𝑓𝑙𝑢𝑗𝑜 𝑛𝑜𝑟𝑚𝑎𝑙 =   220.76 𝑃𝑠𝑖 + ∆𝑃𝑣𝑎𝑙−𝑛𝑜𝑟𝑚𝑎𝑙 

∆𝑃𝑣𝑎𝑙−𝑛𝑜𝑟𝑚𝑎𝑙

∆𝑃𝑣𝑎𝑙−𝑛𝑜𝑟𝑚𝑎𝑙 = 304.76 𝑃𝑠𝑖 − 220.76 𝑃𝑠𝑖 = 84 𝑃𝑠𝑖 

∆𝑃𝑏𝑜𝑚𝑏𝑎 = 𝑃𝐷 − 𝑃𝑆

∆𝑃𝑏𝑜𝑚𝑏𝑎 = 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑑𝑖𝑓𝑒𝑟𝑒𝑛𝑐𝑖𝑎𝑙 𝑑𝑒 𝑙𝑎 𝑏𝑜𝑚𝑏𝑎, 𝑒𝑛 𝑘𝑃𝑎

𝑃𝐷 = 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑒𝑛 𝑙𝑎 𝑑𝑒𝑠𝑐𝑎𝑟𝑔𝑎, 𝑒𝑛  𝑘𝑃𝑎

𝑃𝑆 = 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑚𝑖𝑛𝑖𝑚𝑎 𝑒𝑛 𝑙𝑎 𝑠𝑢𝑐𝑐𝑖ó𝑛, 𝑒𝑛  𝑘𝑃𝑎

∆𝑃𝑏𝑜𝑚𝑏𝑎−𝑛𝑜𝑚𝑖𝑛𝑎𝑙 = 304.76 𝑃𝑠𝑖 − 32.77 𝑃𝑠𝑖 = 271.99 𝑃𝑠𝑖 

∆𝑃𝑏𝑜𝑚𝑏𝑎−𝑛𝑜𝑟𝑚𝑎𝑙 = 304.76 𝑃𝑠𝑖 − 32.90 𝑃𝑠𝑖 = 271.86 𝑃𝑠𝑖 
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ℎ 𝑎 𝑐𝑜𝑛𝑑 𝑛𝑜𝑟𝑚𝑎𝑙𝑒𝑠 =
𝑃

𝜌
𝑟
∗ 𝜌𝐻2𝑂 ∗ 𝑔/𝑔𝑐

=
(271.86 

𝑙𝑏𝑓

𝑖𝑛2)

(0.7) (62.37 𝑙𝑏
𝑓𝑡3

)(
(32.2

𝑙𝑏
𝑠2)

(32.2
𝑙𝑏 ∗ 𝑓𝑡
𝑙𝑏𝑓 ∗ 𝑠2)

) (
1𝑓𝑡2

144𝑖𝑛2)

= 896.66 ft 

𝑊ℎ𝑖𝑑 =
𝑄 ℎ 𝑑𝑟

8.88
 ;

𝑑𝑜𝑛𝑑𝑒:

 𝑄 [
𝑓𝑡³

𝑠
],

 ℎ [𝑓𝑡]    𝑦 

 𝑊ℎ𝑖𝑑[ℎ𝑃]

𝑊ℎ𝑖𝑑 𝑎 𝑐𝑜𝑛𝑑 𝑛𝑜𝑟𝑚 =
(4.43 𝑓𝑡³/𝑠)(896.66 𝑓𝑡)(0.7)

8.88 
𝑓𝑡3 ∗ 𝑓𝑡

𝑠

= 313.36 ℎ𝑃 

𝑊𝑚𝑒𝑐 𝑎 𝑐𝑜𝑛𝑑 𝑛𝑜𝑟𝑚 =
𝑊ℎ𝑖𝑑

𝜂
=

313.36 ℎ𝑃

0.6
= 522.27 ℎ𝑃 





11 

ℎ 𝑎 𝑐𝑜𝑛𝑑 𝑛𝑜𝑚𝑖𝑛𝑎𝑙𝑒𝑠 =
𝑃

𝜌𝑟 ∗ 𝜌𝐻2𝑂 ∗ 𝑔/𝑔𝑐
=

(271.86 
𝑙𝑏𝑓
𝑖𝑛2)

(0.7) (62.37 𝑙𝑏
𝑓𝑡3)(

(32.2
𝑙𝑏
𝑠2)

(32.2
𝑙𝑏 ∗ 𝑓𝑡
𝑙𝑏𝑓 ∗ 𝑠2)

)(
1𝑓𝑡2

144𝑖𝑛2)

= 896.66 ft 

𝑊ℎ𝑖𝑑 =
𝑄 ℎ 𝑑𝑟

8.88
; 

𝑑𝑜𝑛𝑑𝑒:

 𝑄 [
𝑓𝑡³

𝑠
], 

ℎ [𝑓𝑡]      𝑦 

 𝑊ℎ𝑖𝑑[ℎ𝑃]

𝑊ℎ𝑖𝑑 𝑎 𝑐𝑜𝑛𝑑 𝑛𝑜𝑚𝑖𝑛𝑎𝑙𝑒𝑠 =
(5.32 𝑓𝑡³/𝑠)(896.66 𝑓𝑡)(0.7)

8.88
= 376.03 ℎ𝑃 

𝑊𝑚𝑒𝑐 𝑎 𝑐𝑜𝑛𝑑 𝑛𝑜𝑚𝑖𝑛𝑎𝑙𝑒𝑠 =
𝑊ℎ𝑖𝑑

𝜂
=

376.03 ℎ𝑃

0.6
= 626.72 ℎ𝑃 
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𝑁𝑃𝑆𝐻𝐷𝑖𝑠𝑝𝑜𝑛𝑖𝑏𝑙𝑒 = 𝑃𝑆 − 𝑃°

𝐷ó𝑛𝑑𝑒:    𝑃𝑆 = 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑚í𝑛𝑖𝑚𝑎 𝑒𝑛 𝑙𝑎 𝑠𝑢𝑐𝑐𝑖ó𝑛, 𝑃𝑠𝑖 

 𝑃° = 𝑝𝑟𝑒𝑠𝑖ó𝑛 𝑑𝑒 𝑣𝑎𝑝𝑜𝑟 𝑑𝑒𝑙 𝑙í𝑞𝑢𝑖𝑑𝑜 𝑒𝑛 𝑒𝑙 𝑡𝑎𝑛𝑞𝑢𝑒 (𝐶 − 100) = 45.9 𝑃𝑠𝑖

𝑃𝑆 = 𝑃𝑆−𝑛𝑜𝑚𝑖𝑛𝑎𝑙 + ∆𝑃𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑓𝑖𝑙𝑡𝑟𝑜 𝑒 𝑖𝑛𝑡𝑒𝑟𝑐𝑎𝑚𝑏𝑖𝑎𝑑𝑜𝑟𝑒𝑠 

𝑃𝑆 = 32.77 𝑃𝑠𝑖 + 14.40 𝑃𝑠𝑖 = 47.17 𝑃𝑠𝑖 

𝑁𝑃𝑆𝐻𝐷𝑖𝑠𝑝𝑜𝑛𝑖𝑏𝑙𝑒 = 47.17 𝑃𝑠𝑖 − 45.9 𝑃𝑠𝑖 = 1.27 𝑃𝑠𝑖 

𝑁𝑃𝑆𝐻𝐷𝑖𝑠𝑝𝑜𝑛𝑖𝑏𝑙𝑒 =
𝑃𝑁𝑃𝑆𝐻 𝐷𝑖𝑠𝑝𝑜𝑛𝑖𝑏𝑙𝑒

𝜌
𝑟
∗ 𝜌𝐻2𝑂 ∗ 𝑔/𝑔𝑐

𝑁𝑃𝑆𝐻𝐷𝑖𝑠𝑝𝑜𝑛𝑖𝑏𝑙𝑒 =
1.27 

𝑙𝑏𝑓

𝑖𝑛 2

(0.7) (62.37 𝑙𝑏
𝑓𝑡3

)(
(32.2

𝑙𝑏

𝑠2)

(32.2
𝑙𝑏 ∗ 𝑓𝑡

𝑙𝑏𝑓 ∗ 𝑠2)
) (

1𝑓𝑡2

144𝑖𝑛2)

= 4.19𝑓𝑡




