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vapor d’água superaquecido ou combinações entre esses

hidrocarbonetos leves, nitrogênio e vapor d’água em diferentes proporções. A 



–



qualidade, com elevado teor de vapor d’ág



C + O2 → CO2   ΔH =   − 394 kJ/mol (2.1)
C + 12 O2 → CO   ΔH =   − 111 kJ/mol (2.2)

H2 + 12 O2 → H2O  ΔH =   − 242 kJ/mol (2.3)

dióxido de carbono e vapor d’água. 

C +  CO₂ ↔  2CO   ΔH =  172 kJ/mol (2.4)
C +  H₂O ↔  CO +  H₂   ΔH = 131 kJ/mol (2.5)

CO +  H₂O ↔  CO₂ +  H₂  ΔH =   − 41 kJ/mol (2.6)
C +  2H₂ ↔  CH₄   ΔH =   − 75 kJ/mol (2.7)



–



) conduz o gás “limpo”, mas 



–



–

–



η

𝜂 = 𝑚𝑐𝑚𝑒𝑛𝑡 (2.8)
η 𝑚𝑐𝑚𝑒𝑛𝑡



𝐹𝑐  = 𝑚𝑝𝑣𝑡2𝑟 (2.9)
𝑚𝑝 𝑣𝑡 𝑟

𝑚𝑝  = 𝜋6 𝑑𝑝3  𝜌𝑝 (2.10)
𝑑𝑝 𝜌𝑝

𝐹𝑐  = 𝜋6 𝑑𝑝3  𝜌𝑝 𝑣𝑡2𝑟 (2.11)

𝐹𝑑  =  3𝜋𝜇 𝑑𝑝  𝑣𝑟 (2.12)
μ 𝑣𝑟

𝐹𝑐 𝐹𝑑𝐹𝑐 𝐹𝑑𝐹𝑑



𝑑𝑝𝑐

𝑑𝑝𝑐 = 9 𝜇 𝑊𝜋 . 𝑁𝑠 . 𝑉𝑖(𝜌𝑝 − 𝜌𝑓)                                                    (2.13)
μ





𝑑𝑝 = 𝑑𝑝𝑐

𝑑𝑝/𝑑𝑝𝑐

– 𝑑𝑝/𝑑𝑝𝑐



𝜂(𝑑𝑝) = ( 𝑑𝑝𝑑𝑝𝑐)2
1 + ( 𝑑𝑝𝑑𝑝𝑐)2                                                            (2.14)

𝑣𝑡𝑠∗ = 𝑄𝑔2πℎ∗𝑣𝑡2                                                                    (2.15)



𝑣𝑡𝑠∗
𝑣𝑡𝑠𝑣𝑡𝑠∗ = 𝜋ℎ∗𝑣𝑡2𝜌𝑝𝑑𝑝29𝜇𝑄                                                    (2.16)

𝐷𝑒 ≤ 𝐷𝑑
se 𝐷𝑒 > 𝐷𝑑

ℎ∗ = 𝐿𝑡 − 𝑆 se 𝐷𝑒 ≤ 𝐷𝑑                                              (2.17)
ℎ∗ = (𝐿𝑡 − ℎ)(𝐷𝑐 − 𝐷𝑒)(𝐷𝑐 − 𝐷𝑑) + (𝐿𝑏 − 𝑆) se 𝐷𝑒 > 𝐷𝑑                           (2.18)

𝑣𝑡 = 𝑣0 [ (𝐷𝑒/2)(𝐷𝑐 − 𝑊)𝜋2𝐻𝑊𝛼 + ℎ∗(𝐷𝑐 − 𝑊)𝜆𝜋]                                              (2.19)
𝜆 𝛼

𝛼 = 1 − 1.2 (𝑊𝐷𝑐)                                                        (2.20)
𝑣𝑡𝑠∗



– 𝑣𝑡𝑠/𝑣𝑡𝑠∗

η = 11 + (𝑣𝑡𝑠∗𝑣𝑡𝑠)3.2                                                           (2.21)

𝜂 = 1 − 𝑒𝑥𝑝 [−2(𝐶 𝛹) 12𝑛+2]                                                 (2.22)



nde a eficiência depende de dois parâmetros principais: O parâmetro Ψ

𝛹 = 𝜌𝑝  𝑑𝑝  𝑣𝑖  (𝑛 + 1)18 𝜇 𝐷𝑐                                              (2.23)
𝜌𝑝 𝑑𝑝 𝑣𝑖

μ 𝐷𝑐
𝐶

𝐶
𝐶 = 𝜋𝐷𝑐2𝐻𝑊 [2 (1 − (𝐷𝑒𝐷𝑐)2) (𝑆𝐷 − 𝐻2𝐷𝑐)] + 13 (𝑆 + 𝑙 − 𝐿𝑏𝐷𝑐 ) (1 + 𝑑𝑐𝐷𝑐 + 𝑑𝑐2𝐷𝑐2) + 𝐿𝑏𝐷𝑐 − (𝐷𝑒𝐷𝑐)2 𝑙𝐷𝑐 − 𝑆𝐷𝑐

𝑙

𝑙 = 2,3𝐷𝑒 (𝐷𝑐2𝐻𝑊)1/3                                                     (2.25)
𝑑𝑐

𝑑𝑐 = 𝐷𝑐 − (𝐷𝑐 − 𝐷𝑑) (𝑆 + 𝑙 − 𝐿𝑏)(𝐿𝑡 − 𝐿𝑏)                                                (2.26)
𝑑𝑐 (𝐿𝑡 − 𝑆) 𝑙 (𝐿𝑡 − 𝑆)



𝑣𝑡  𝑟𝑛 = constante                                                         (2.27)
𝑣𝑡 𝑟

𝑛 = 1 − [(1 − 0,67𝐷𝑐0,14) ( 𝑇283)0,3]                                          (2.28)
𝑇

–

•

•

•



𝜂 = 1 − [𝐾0 − (𝐾12 + 𝐾2)0,5] × 𝑒𝑥𝑝 [− 𝜋(2𝑆 − 𝐻) 𝜌𝑝  𝑑𝑝2  𝑣𝑖18 𝜇 𝐻𝑊 ]                  (2.29)

𝐾0 = 12 [1 + (𝐷𝑒𝐷𝑐)2𝑛 (1 + 9 𝜇 𝐻𝑊𝜋 𝜌𝑝𝑙 𝑑𝑝2  𝑣𝑖)]                                 (2.30)
𝐾1 = 12 [1 − (𝐷𝑒𝐷𝑐)2𝑛 (1 + 9 𝜇 𝐻𝑊𝜋 𝜌𝑝𝑙 𝑑𝑝2  𝑣𝑖)]                                 (2.31)

𝐾2 = (𝐷𝑒𝐷𝑐)2𝑛                                                        (2.32)
𝑙 (𝐿𝑡 − 𝑆)𝑙 (𝐿𝑡 − 𝑆)



–



–



–



–



–



–



𝛥𝑝 = 𝑘 ⋅ 𝜌𝑣𝑐22                                                              (2.33)
𝑘 𝜌𝑣𝑐𝑣𝑐  =  4𝑄𝜋𝐷𝑐2 𝑘

𝛥𝑃1 = 0,5𝜌𝑔(𝑣𝑖𝑛2 − 𝑣𝑣𝑒𝑠𝑠𝑒𝑙2 + 𝐾𝑣𝑖𝑛2 )                                      (2.34)
𝐾 𝑣𝑣𝑒𝑠𝑠𝑒𝑙𝑣𝑖𝑛

𝛥𝑃2 = 𝐿𝑣𝑖𝑛(𝑣𝑖𝑛 − 𝑣𝑣𝑒𝑠𝑠𝑒𝑙)                                              (2.35)



𝐿
𝛥𝑃3 = 2𝑓𝜌𝑔𝑣𝑖𝑛2 𝜋𝐷𝑐𝑁𝑠𝑑𝑖𝑛                                                     (2.36)

𝑑𝑖𝑛 𝑓
𝛥𝑃4 = 𝜌𝑔𝑣𝑖𝑛22                                                           (2.37)

𝛥𝑃5 = 0,5𝜌𝑔(𝑣𝑒𝑥𝑖𝑡2 − 𝑣𝑐2 + 𝐾𝑣𝑒𝑥𝑖𝑡2 )                                      (2.38)
𝐾 𝑣𝑐𝑣𝑒𝑥𝑖𝑡



– 𝐷𝑒/𝐷𝑐𝐷𝑒/𝐷𝑐

𝛥𝑃𝑖𝐷𝑐𝑑𝑖𝑛𝑓𝐾𝐿 m3𝑁𝑠
𝜌𝑔 m3𝑣𝑒𝑥𝑖𝑡𝑣𝑐𝑣𝑖𝑛𝑣𝑖𝑛𝑣𝑣𝑒𝑠𝑠𝑒𝑙



–

“saída”, correspondem à altura de carga Δp

η



η

η
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–



–



–



–



–



–

–





–

–





–

𝛥𝑃
𝐾𝑣

𝐾𝑣 = 𝑄√𝑆𝐺𝛥𝑃                                                                          (3.1)
𝛥𝑃

𝐾𝑣
𝐾𝑣

𝐾𝑣





–



–





–



–

–



de um manômetro de coluna de água em formato de “U”

–



segundo manômetro de coluna de água em “U”, na tomada de pressão H4. 



–

–

–

–

–

–
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[𝑚³/ℎ √𝑏𝑎𝑟 ] [𝑚³/ℎ √𝑏𝑎𝑟 ]
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geometria selecionada [μm]
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•

•

•

•

•

•

•

•





𝜂1 𝜂2

(1 − 𝜂1)(1 − 𝜂1)𝜂2

𝜂sistema = 𝜂1 + (1 − 𝜂1) 𝜂2                                                            (4.1)
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Perry’s chemical engineers’ handbook
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