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Cp - λ Plot

Cp-λ Plot: Constant ω
From Class:

λ =ωR/v

𝜔𝑟𝑎𝑡𝑒𝑑 = 𝜔 at 𝐶𝑝𝑚𝑎𝑥 & 𝑣𝑟𝑎𝑡𝑒𝑑

𝑣𝑐𝑢𝑡−𝑜𝑢𝑡 𝑣𝑐𝑢𝑡−𝑖𝑛𝑣𝑟𝑎𝑡𝑒𝑑

λ = 𝜔𝑟𝑎𝑡𝑒𝑑 R/v
⇓

Wake Losses Drag Losses

As v inc. from 𝑣𝑐𝑢𝑡−𝑖𝑛 to 𝑣𝑟𝑎𝑡𝑒𝑑

λ → λ𝑟𝑎𝑡𝑒𝑑

As v inc. from 𝑣𝑟𝑎𝑡𝑒𝑑 to 𝑣𝑐𝑢𝑡−𝑜𝑢𝑡

λ → 0

𝑣 ↑
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Cp-λ Plot: Variable ω

𝜔𝑚𝑎𝑥 = 𝜔𝑟𝑎𝑡𝑒𝑑 at 𝐶𝑝𝑚𝑎𝑥 & 𝑣𝑟𝑎𝑡𝑒𝑑

𝑣𝑐𝑢𝑡−𝑜𝑢𝑡 𝑣𝑐𝑢𝑡−𝑖𝑛𝑣𝑟𝑎𝑡𝑒𝑑

Wake Losses Drag Losses

As v inc. from 𝑣𝑐𝑢𝑡−𝑖𝑛 to 𝑣𝑟𝑎𝑡𝑒𝑑

Cp = Const.

As v inc. from 𝑣𝑐𝑢𝑡−𝑜𝑢𝑡 to 𝑣𝑐𝑢𝑡−𝑜𝑢𝑡

Cp ↓ but  v↑ and 𝜔 ↓

⇓

λ → 0

𝑣 ↑


