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(𝐸𝑛𝑡𝑟𝑎𝑑𝑎 𝑑𝑒  𝑖) − (𝑆𝑎𝑙𝑖𝑑𝑎 𝑑𝑒 𝑖) + (𝐺𝑒𝑛𝑒𝑟𝑎𝑐𝑖ó𝑛 𝑑𝑒 𝑖) = (𝐴𝑐𝑢𝑚𝑢𝑙𝑎𝑐𝑖ó𝑛 𝑑𝑒 𝑖)

𝐹𝑖|𝑉 − 𝐹𝑖|𝑉+𝛥𝑉 + 𝑟𝑖𝛥𝑉 = 0

𝛥𝑉

𝐹𝑖|𝑉+𝛥𝑉 − 𝐹𝑖|𝑉

𝛥𝑉
= 𝑟𝑖

𝛥𝑉

𝑙𝑖𝑚
𝛥𝑉→0

[
  𝐹𝑖|𝑉+𝛥𝑉 − 𝐹𝑖|𝑉

𝛥𝑉
] =

𝑑𝐹𝑖

𝑑𝑉

𝑑𝐹𝑖

𝑑𝑉
= 𝑟𝑖

𝐴 → 𝐵 → 𝐶

                                                

 



 

● 

𝑅𝑒 =
𝜌𝑣𝐷

𝜇

● 

𝑃𝑟 =
𝐶𝑝𝜇

𝑘

● 

𝑅𝑎 =
𝑔𝛽

𝑣𝛼
(𝑇𝑠 − 𝑇∞)𝐿𝑐3

● 

𝑁𝑢 =
ℎ𝐿𝑐

𝑘



 

❖ 𝜌

❖ 

❖ 𝐷

❖ 𝜇

❖ 𝐶𝑝

❖ 𝑘

❖ 𝑔

❖ 𝛽

❖ 𝛼

❖ 𝑇𝑠

❖ 𝑇∞

❖ 𝐿𝑐

❖ ℎ

1

𝑈 𝑝
=

1

ℎ𝑖2𝜋𝑟𝑖
+

𝐿𝑛 (
𝑟𝑒
𝑟𝑖

)

2𝜋𝑘
+

1

ℎ𝑒2𝜋𝑟𝑒

❖ 𝑈 

❖ 𝑝

❖ ℎ𝑖

❖ 𝑟𝑖

❖ ℎ𝑒

❖ 𝑟𝑒

❖ 𝑘
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−𝑟𝐴 = 𝑘1𝐶𝐴

−𝑑𝐹𝐴

𝑑𝑉
= −𝑟𝐴

𝐶𝐴 𝐹𝐴

𝐹𝐴 = 𝑣0𝐶𝐴

𝑣0

𝑣0𝑑𝐶𝐴

𝑑𝑉
= 𝑘1𝐶𝐴

𝐶𝐴 = 𝐶𝐴0𝑒−𝑘1𝜏

𝑟𝐵 = 𝑘1𝐶𝐴 − 𝑘2𝐶𝐵

𝑑𝐹𝐵

𝑑𝑉
= 𝑟𝐵

𝐹𝐵 = 𝑣0𝐶𝐵



 

𝑣0𝑑𝐶𝐵

𝑑𝑉
= 𝑘1𝐶𝐴 − 𝑘2𝐶𝐵

𝐶𝐴

𝑣0𝑑𝐶𝐵

𝑑𝑉
= 𝑘1𝐶𝐴0𝑒−𝑘1𝜏 − 𝑘2𝐶𝐵

𝜏

𝜏 =
𝑉

𝑣0

𝑑𝐶𝐵

𝑑𝜏
= 𝑘1𝐶𝐴0𝑒−𝑘1𝜏 − 𝑘2𝐶𝐵

𝐶𝑏

𝑑𝑦

𝑑𝑡
+ 𝑘2𝑦 = 𝑘1𝑒−𝑘1𝜏

𝐶𝐵 = 𝐶𝐴0

𝑘1

𝑘2 − 𝑘1

[𝑒−𝑘1𝜏 − 𝑒−𝑘2𝜏]

𝑑𝐶𝐵

𝑑𝜏
= 0

𝜏 =
1

𝑘1 − 𝑘2
𝐿𝑛

𝑘1

𝑘2

𝑉 =
𝑣0

𝑘1 − 𝑘2
𝐿𝑛

𝑘1

𝑘2



 

𝑙𝑛(𝑘) = 𝑙𝑛(𝑘0) −
𝐸𝑎

𝑅
(

1

𝑇
)
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𝑄 = 𝑚𝐹(ℎ𝑖𝑒𝑙𝑜) ∗ 𝐶𝑝𝐹(ℎ𝑖𝑒𝑙𝑜) ∗ (𝑇𝐹,𝑜 − 𝑇𝐹,𝑖) + 𝛥𝐻𝑓,𝐹 ∗ 𝑚𝐹(ℎ𝑖𝑒𝑙𝑜) + 𝑚𝐹(𝑎𝑔𝑢𝑎) ∗ 𝐶𝑝𝐹(𝑎𝑔𝑢𝑎)

∗ (𝑇𝐹,𝑓 − 𝑇𝐹,𝑜)

−𝑄 = 𝑚𝐶 ∗ 𝐶𝑝𝐶 ∗ (𝑇𝐶,𝑖 − 𝑇𝐶,𝑓)

ṁ𝐶 = 𝑚𝐶/𝑡

𝛥𝐻𝑓,𝐹 𝑇𝐹,𝑜

ṁ𝐶
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𝐿𝑐 = (3 − (
𝐷𝑖

𝐷𝑜
)) ∗ (1 −

ℼ

4
(

𝐷𝑖

𝐷𝑜
)3) ∗ (3 ∗ (1 +

ℼ

4
(

𝐷𝑖

𝐷𝑜
)2))−1 ∗

𝐷𝑜
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https://www.radiantinsights.com/press-release/global-amino-acids-market
https://www.radiantinsights.com/press-release/global-amino-acids-market
https://www.marketresearchfuture.com/reports/food-amino-acids-market-2777
https://www.marketresearchfuture.com/reports/unnatural-amino-acids-market-4909
http://www.cnchemicals.com/Press/90162-China%E2%80%99s%20Amino%20Acid%20market%20expands%20to%20new%20application%20scopes%20.html
http://www.cnchemicals.com/Press/90162-China%E2%80%99s%20Amino%20Acid%20market%20expands%20to%20new%20application%20scopes%20.html
http://www.cnchemicals.com/Press/90162-China%E2%80%99s%20Amino%20Acid%20market%20expands%20to%20new%20application%20scopes%20.html
https://gestion.pe/economia/son-oportunidades-mercado-proteinas-ee-uu-225932
https://gestion.pe/economia/son-oportunidades-mercado-proteinas-ee-uu-225932
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https://webbook.nist.gov/chemistry/

