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“Desenvolvimento de um sistema de combustão ‘Passive Turbulent Jet Ignition’ em 



em motor multicilíndrico flexfuel” e código de parceria 27192.01.02/2021.03.00. 
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𝑟𝑐 = 𝑉𝑡𝑉𝑚 = 𝑉𝑑 + 𝑉𝑚𝑉𝑚



𝑃𝑒 = 2 𝜋 𝑁𝑀 𝑇𝑒

𝑊𝑖 = ∮ 𝑃𝑐𝑐 𝑑𝑉𝑐𝑐

𝑃𝑖 = 𝑊𝑖 𝑁𝑀𝑛𝑅



“de eixo”

“indicada” ou “de fricção”

𝑃𝑓 = 𝑃𝑖 − 𝑃𝑒

𝐼𝑀𝐸𝑃 = 𝑃𝑖 𝑛𝑅𝑉𝑑 𝑁



𝐼𝑆𝐹𝐶 = 𝑚𝑐𝑃𝑖̇
𝑚𝑐̇

𝜂𝑐𝑐𝑖 = 𝑃𝑖𝑚𝐶̇  𝑃𝐶𝐼

𝜂𝑚 = 𝑃𝑒𝑃𝑖



𝑑𝑈𝑑𝑡 =  𝑄̇ − 𝑊̇
𝑈Q̇



𝑊̇

𝑄̇ = 𝑚𝑐𝑐𝑐𝑣 𝑑𝑇𝑐𝑐𝑑𝑡 + 𝑃𝑐𝑐 𝑑𝑉𝑐𝑐𝑑𝑡  
𝑇𝑐𝑐𝑚𝑐𝑐𝑐𝑣

𝑃𝑐𝑐𝑉𝑐𝑐 = 𝑚𝑐𝑐𝑅𝑇𝑐𝑐

𝑑𝑇𝑐𝑐𝑑𝑡 = 1𝑚𝑐𝑐𝑅 (𝑃𝑐𝑐 𝑑𝑉𝑐𝑐𝑑𝑡 + 𝑉 𝑑𝑃𝑐𝑐𝑑𝑡 )

𝑑𝑄𝑑𝑡 = (𝑐𝑣𝑅 + 1) 𝑃𝑐𝑐 𝑑𝑉𝑐𝑐𝑑𝑡 + 𝑐𝑣𝑅 𝑉𝑐𝑐 𝑑𝑃𝑐𝑐𝑑𝑡  



𝑐𝑝 = 𝑐𝑣 + 𝑅
𝑐𝑝 𝑘 = 𝑐𝑝𝑐𝑣

𝑑𝑄(𝜃)𝑑𝜃 = 𝑘(𝜃)𝑘(𝜃) − 1 𝑃𝑐𝑐(𝜃) 𝑑𝑉𝑐𝑐(𝜃)𝑑(𝜃) + 1𝑘(𝜃) − 1 𝑉𝑐𝑐(𝜃) 𝑑𝑃(𝜃)𝑑(𝜃)
𝑄(𝜃)

𝑀𝐹𝐵(𝜃) = 𝑄(𝜃)𝑄𝑡

𝑄𝑡



𝜆) 𝜙). 



𝜆 = (𝑚𝑎𝑚𝑐 )𝑟𝑒𝑎𝑙(𝑚𝑎𝑚𝑐 )𝑒𝑠𝑡𝑒𝑞𝑢𝑖𝑜𝑚é𝑡𝑟𝑖𝑐𝑎̇

𝜙 = (𝑚𝑐𝑚𝑎)𝑟𝑒𝑎𝑙(𝑚𝑐𝑚𝑎)𝑒𝑠𝑡𝑒𝑞𝑢𝑖𝑜𝑚é𝑡𝑟𝑖𝑐𝑎̇







𝐷𝑎𝑏 = [∑ 𝑁𝑖 ∗ 𝐷𝑖𝑎∞𝑖=1∑ 𝑁𝑖 ∗ 𝐷𝑖𝑏∞𝑖=1 ] 1(𝑎−𝑏)

𝐷10 𝐷10 = ∑ 𝑁𝑖 ∗ 𝐷𝑖∞𝑖=1∑ 𝑁𝑖∞𝑖=1𝐷20 𝐷20 = [∑ 𝑁𝑖 ∗ 𝐷𝑖2∞𝑖=1∑ 𝑁𝑖∞𝑖=1 ]12
𝐷30 𝐷30 = [∑ 𝑁𝑖 ∗ 𝐷𝑖3∞𝑖=1∑ 𝑁𝑖∞𝑖=1 ]13
𝐷21 𝐷21 = ∑ 𝑁𝑖 ∗ 𝐷𝑖2∞𝑖=1∑ 𝑁𝑖 ∗ 𝐷𝑖∞𝑖=1𝐷31 𝐷31 = [∑ 𝑁𝑖 ∗ 𝐷𝑖3∞𝑖=1∑ 𝑁𝑖 ∗ 𝐷𝑖∞𝑖=1 ]12
𝐷32 𝐷32 = ∑ 𝑁𝑖 ∗ 𝐷𝑖3∞𝑖=1∑ 𝑁𝑖 ∗ 𝐷𝑖2∞𝑖=1𝐷43 𝐷43 = ∑ 𝑁𝑖 ∗ 𝐷𝑖4∞𝑖=1∑ 𝑁𝑖 ∗ 𝐷𝑖3∞𝑖=1
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câmara, podendo ser “A” para as pré

morto e “B” para as pré

número de orifícios, sendo que “1” se refere as pré orifícios e “2” se 
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𝑀𝑀𝑒𝑥ℎ = 𝑀𝑀𝐻𝐶 ∗ 𝐶𝑉𝐻𝐶 ∗ 10−6 + 𝑀𝑀𝐶𝑂 ∗ 𝐶𝑉𝐶𝑂 ∗ 10−2 +𝑀𝑀𝐶𝑂2 ∗ 𝐶𝑉𝐶𝑂2 ∗ 10−2 + 𝑀𝑀𝑁𝑂𝑋 ∗ 𝐶𝑉𝑁𝑂𝑋 ∗ 10−6+𝑀𝑀𝑁2 ∗ (1 − 𝐶𝑉𝐻𝐶 ∗ 10−6 − 𝐶𝑉𝐶𝑂 ∗ 10−2 − 𝐶𝑉𝐶𝑂2 ∗ 10−2 − 𝐶𝑉𝑁𝑂𝑋 ∗ 10−6)

𝑀𝑀𝐻𝐶 = 12,01 + 1,008𝑦



𝐼𝑆𝐻𝐶 = 1000 ∗ 𝑚𝑎̇ + 𝑚𝑓̇𝑃𝑖 ∗ 𝑀𝑀𝐻𝐶𝑀𝑀𝑒𝑥ℎ ∗ 𝐶𝑉𝐻𝐶 ∗ 10−6
𝐼𝑆𝑁𝑂 = 1000 ∗ 𝑚𝑎̇ + 𝑚𝑓̇𝑃𝑖 ∗ 𝑀𝑀𝑁𝑂𝑀𝑀𝑒𝑥ℎ ∗ 𝐶𝑉𝑁𝑂 ∗ 10−6
𝐼𝑆𝐶𝑂 = 1000 ∗ 𝑚𝑎̇ + 𝑚𝑓̇𝑃𝑖 ∗ 𝑀𝑀𝐶𝑂𝑀𝑀𝑒𝑥ℎ ∗ 𝐶𝑉𝐶𝑂 ∗ 10−2

𝐼𝑆𝐶𝑂2 = 1000 ∗ 𝑚𝑎̇ + 𝑚𝑓̇𝑃𝑖 ∗ 𝑀𝑀𝐶𝑂2𝑀𝑀𝑒𝑥ℎ ∗ 𝐶𝑉𝐶𝑂2 ∗ 10−2

𝑢𝑐2(𝐺) = [ 𝜕𝑓𝜕𝑋1 ∗ 𝑢(𝑋1)]2 + [ 𝜕𝑓𝜕𝑋2 ∗ 𝑢(𝑋2)]2 + ⋯ + [ 𝜕𝑓𝜕𝑋𝑛 ∗ 𝑢(𝑋𝑛)]2

𝑢𝑐𝑓
𝑢(𝑋𝑖)𝜕𝑓𝜕𝑋𝑖 𝑓



𝑈 = 𝑡 ∗ 𝑢𝑐





–



































•

•

•

•



–





–

‐



‐

–





–


