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Introduction 



Materials and methods 

Schematic of CCIR 

Assumptions 

Energy and exergy analyses of components 

• 

∑ 𝑚̇𝑖𝑛 = ∑ 𝑚̇𝑜𝑢𝑡

• 

∑ 𝑚̇𝑜𝑢𝑡ℎ𝑜𝑢𝑡 − ∑ 𝑚̇𝑖𝑛ℎ𝑖𝑛 = 𝑄̇ − 𝑊̇



• 

𝜂 =
𝑊̇𝑛𝑒𝑡

∑ 𝑚̇𝐹𝑢𝑒𝑙𝐿𝐻𝑉𝐹𝑢𝑒𝑙

• 

𝐸̇𝐷 = 𝐸̇𝑖 − 𝐸̇𝑜𝑢𝑡

• 

𝜀 =
𝑊̇𝑛𝑒𝑡

∑ 𝐸̇𝐹𝑢𝑒𝑙

Biomass gasification process 









  

𝐶𝐻𝑋𝑂𝑌𝑁𝑍 + 𝑤𝐻2𝑂 + 𝑚(𝑂2 + 3.76𝑁2)

→ 𝑛1𝐻2 + 𝑛2𝐶𝑂 + 𝑛3𝐶𝑂2 + 𝑛4𝐻2𝑂
+ 𝑛5𝐶𝐻4 + 𝑛6𝑁2



Results and discussion 

Energy analysis 



𝑊̇𝐶1 = 𝑛̇1ℎ1 − 𝑛̇2ℎ2 𝐸̇1 − 𝐸̇2 − 𝑊̇𝐶1

𝑊̇𝐶2 = 𝑛̇3ℎ3 − 𝑛̇4ℎ4 𝐸̇3 − 𝐸̇4 − 𝑊̇𝐶2

𝑛̇2ℎ2 − 𝑛̇3ℎ3 = 𝑛̇17ℎ17 − 𝑛̇16ℎ16 𝐸̇2 − 𝐸̇3 + 𝐸̇16 − 𝐸̇17

𝑛̇5ℎ5 − 𝑛̇4ℎ4 = 𝑛̇9ℎ9 − 𝑛̇10ℎ10 𝐸̇4 − 𝐸̇5 + 𝐸̇9 − 𝐸̇10

𝑛̇5ℎ5 − 𝑛̇𝑛𝑎𝑡 𝑔𝑎𝑠ℎ𝑛𝑎𝑡 𝑔𝑎𝑠 = 𝑛̇6ℎ6 𝐸̇5 + 𝐸̇𝑛𝑎𝑡 𝑔𝑎𝑠 − 𝐸̇6

𝑊̇𝑇1 = 𝑛̇6ℎ6 − 𝑛̇7ℎ7 𝐸̇6 − 𝐸̇7 − 𝑊̇𝑇1

𝑛̇7ℎ7 + 𝑛̇𝐵𝐹ℎ𝐵𝐹 = 𝑛̇8ℎ8 𝐸̇7 + 𝐸̇𝐵𝐹 − 𝐸̇8

𝑊̇𝑇2 = 𝑛̇8ℎ8 − 𝑛̇9ℎ9 𝐸̇8 − 𝐸̇9 − 𝑊̇𝑇2

𝑛̇10ℎ10 − 𝑛̇11ℎ11 = 𝑛̇12ℎ12 − 𝑛̇15ℎ15 𝐸̇10 − 𝐸̇11 + 𝐸̇15 − 𝐸̇12

𝑊̇𝑆𝑇 = 𝑛̇12ℎ12 − 𝑛̇13ℎ13 𝐸̇12 − 𝐸̇13 − 𝑊̇𝑆𝑇

𝑛̇13ℎ13 − 𝑛̇14ℎ14 = 𝑛̇19ℎ19 − 𝑛̇18ℎ18 𝐸̇13 − 𝐸̇14 + 𝐸̇18 − 𝐸̇19

𝑊̇𝑃𝑈 = 𝑛̇14ℎ14 − 𝑛̇15ℎ15 𝐸̇12 − 𝐸̇13 − 𝑊̇𝑃𝑈
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Exergy analysis 



 
  

 

Discussions and conclusion 
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