












“Se queres vencer o mundo inteiro, vence

te a ti mesmo.” 
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𝑘𝑐ℎ
𝑘𝑠𝑐𝑘𝑠ℎ 𝑘𝑠ℎ𝑠𝑐 𝑘𝑠𝑐 𝑘𝑥 𝑘 𝑥𝑠𝑐 𝑘𝑠𝑐𝑚ℎ𝑠          𝑚ℎ𝑠,0      
𝑚ℎ𝑠,𝑝𝑎𝑑𝑟ã𝑜𝑚𝑙𝑠           𝑚𝑙𝑠,0 
𝑚𝑙𝑠,𝑝𝑎𝑑𝑟ã𝑜𝑚𝑡𝑜𝑡𝑎𝑙 𝑚𝑡𝑜𝑡𝑎𝑙,𝑝𝑎𝑑𝑟ã𝑜 
𝑇𝑠𝑐𝑇𝑠𝑐,𝑝𝑎𝑑𝑟ã𝑜𝑇𝑠ℎ𝑇𝑠ℎ,𝑝𝑎𝑑𝑟ã𝑜𝑋𝑠𝑐,0𝑋𝑒𝑣𝑎𝑝𝑋𝑒𝑣𝑎𝑝,𝑖𝑛,𝑝𝑎𝑑𝑟ã𝑜







portuárias (Złoczowska, 2018). Nes



de sistemas altamente eficientes e confiáveis. Złoczowska (2018) relata que, durante 



De acordo com Złoczowska (2018), embora os contêineres refrigerados sejam 

•

•

•



•

•



materiais sensíveis à temperatura durante todo o transporte (Günaydın 

(Günaydın et al., 2021).
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–

falhas “pesadas” (hard ou abrupt), que ocorrem de forma abrupta e provocam a 

e as falhas “suaves” ou “graduais”
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𝑚ℎ𝑠 =  𝑘𝑠𝑐𝑇𝑠𝑐 + 𝑚ℎ𝑠,0                        
𝑚ℎ𝑠𝑚ℎ𝑠,0𝑇𝑠𝑐 𝑘𝑠𝑐

𝑚𝑙𝑠 =  𝑚𝑙𝑠,0−𝑘𝑠ℎ𝑇𝑠ℎ                      
𝑚𝑙𝑠𝑚𝑙𝑠,0 𝑇𝑠ℎ𝑘𝑠ℎ

 (𝑚ℎ𝑠,𝑝𝑎𝑑𝑟ã𝑜(𝑇𝑠𝑐,𝑝𝑎𝑑𝑟ã𝑜
𝑚ℎ𝑠,𝑝𝑎𝑑𝑟ã𝑜 =  𝑘𝑠𝑐𝑇𝑠𝑐,𝑝𝑎𝑑𝑟ã𝑜 + 𝑚ℎ𝑠,0  

𝑚ℎ𝑠,𝑝𝑎𝑑𝑟ã𝑜 − 𝑚ℎ𝑠 =  𝑘𝑠𝑐(𝑇𝑠𝑐,𝑝𝑎𝑑𝑟ã𝑜 − 𝑇𝑠𝑐) + (𝑚ℎ𝑠,0 −  𝑚ℎ𝑠,0)𝑚ℎ𝑠,𝑝𝑎𝑑𝑟ã𝑜 − 𝑚ℎ𝑠 =  𝑘𝑠𝑐(𝑇𝑠𝑐,𝑝𝑎𝑑𝑟ã𝑜 − 𝑇𝑠𝑐)



𝑘𝑠𝑐(𝑇𝑠𝑐 − 𝑇𝑠𝑐,𝑝𝑎𝑑𝑟ã𝑜) = (𝑚ℎ𝑠 − 𝑚ℎ𝑠,𝑝𝑎𝑑𝑟ã𝑜)

𝑚𝑙𝑠,𝑝𝑎𝑑𝑟ã𝑜 𝑇𝑠ℎ,𝑝𝑎𝑑𝑟ã𝑜
−𝑘𝑠ℎ(𝑇𝑠ℎ − 𝑇𝑠ℎ,𝑝𝑎𝑑𝑟ã𝑜) =  (𝑚𝑙𝑠 − 𝑚𝑙𝑠,𝑝𝑎𝑑𝑟ã𝑜)

𝑚𝑡𝑜𝑡𝑎𝑙 𝑚𝑡𝑜𝑡𝑎𝑙,𝑝𝑎𝑑𝑟ã𝑜

𝑚𝑡𝑜𝑡𝑎𝑙 = 𝑘𝑠𝑐(𝑇𝑠𝑐) + 𝑚ℎ𝑠,0+𝑚𝑙𝑠,0 −  𝑘𝑠ℎ(𝑇𝑠ℎ)       𝑚𝑡𝑜𝑡𝑎𝑙,𝑝𝑎𝑑𝑟ã𝑜 = 𝑘𝑠𝑐(𝑇𝑠𝑐,𝑝𝑎𝑑𝑟ã𝑜) + 𝑚ℎ𝑠,0+𝑚𝑙𝑠,0 −  𝑘𝑠ℎ(𝑇𝑠ℎ,𝑝𝑎𝑑𝑟ã𝑜)               

𝑚𝑡𝑜𝑡𝑎𝑙 = 𝑚𝑡𝑜𝑡𝑎𝑙,𝑝𝑎𝑑𝑟ã𝑜 + 𝑘𝑠𝑐{(𝑇𝑠𝑐 − 𝑇𝑠𝑐,𝑝𝑎𝑑𝑟ã𝑜)− 𝑘𝑠ℎ(𝑇𝑠ℎ − 𝑇𝑠ℎ,𝑝𝑎𝑑𝑟ã𝑜)}       

𝑚𝑡𝑜𝑡𝑎𝑙−𝑚𝑡𝑜𝑡𝑎𝑙,𝑝𝑎𝑑𝑟ã𝑜𝑚𝑡𝑜𝑡𝑎𝑙,𝑝𝑎𝑑𝑟ã𝑜 = 1𝑘𝑐ℎ {(𝑇𝑠𝑐 − 𝑇𝑠𝑐,𝑝𝑎𝑑𝑟ã𝑜)− 𝑘𝑠ℎ𝑠𝑐(𝑇𝑠ℎ − 𝑇𝑠ℎ,𝑝𝑎𝑑𝑟ã𝑜) } 



𝑘𝑐ℎ  𝑘𝑠ℎ𝑠𝑐

𝑘𝑐ℎ = 𝑚𝑡𝑜𝑡𝑎𝑙,𝑝𝑎𝑑𝑟ã𝑜𝑘𝑠𝑐𝑘𝑠ℎ/𝑠𝑐 = 𝑘𝑠ℎ𝑘𝑠𝑐

𝑚𝑙𝑠 = 𝑚𝑙𝑠,0 − 𝑘𝑠ℎ𝑇𝑠ℎ+ 𝑘𝑥(𝑋𝑠𝑐,0 − 𝑋𝑒𝑣𝑎𝑝,𝑖𝑛)       
𝑋𝑒𝑣𝑎𝑝,𝑖𝑛 𝑋𝑠𝑐,0

𝑘𝑥

𝑚𝑡𝑜𝑡𝑎𝑙 − 𝑚𝑡𝑜𝑡𝑎𝑙,𝑝𝑎𝑑𝑟ã𝑜𝑚𝑡𝑜𝑡𝑎𝑙,𝑝𝑎𝑑𝑟ã𝑜 = 1𝑘𝑐ℎ {(𝑇𝑠𝑐 − 𝑇𝑠𝑐,𝑝𝑎𝑑𝑟ã𝑜)− 𝑘𝑠ℎ𝑠𝑐 (𝑇𝑠ℎ − 𝑇𝑠ℎ,𝑝𝑎𝑑𝑟ã𝑜)+ 𝑘𝑥/𝑠𝑐(𝑋𝑒𝑣𝑎𝑝,𝑖𝑛 − 𝑋𝑒𝑣𝑎𝑝,𝑖𝑛,𝑝𝑎𝑑𝑟ã𝑜)
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Złoczowska (2018), sendo classificadas de acordo com sete categorias, que 
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https://www.carrier.com/carrier/en/worldwide/
https://ieeexplore.ieee.org/author/37085885952
https://www.gcs-reefer.com/en/reefer-containers
https://www.gcs-reefer.com/en/reefer-containers
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ZŁOCZOWSKA, Ewelina. Maritime containers refrigeration plant faults survey. 
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