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Week 8: Lecture 3

Brayton Cycle with Regeneration
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without regenerator: 7) =1—(rp) «

The regenerator effectiveness can be defined as

e — Qreg,actual

Qreg,ideal

Typical values of effectivenes are < 0.7

Repeated intercooling, reheating and regeneration will provide a system that approximates the Eric-

T
sson Cycle which has Carnot efficiency (n =1 — T—L)
H
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Week 8: Lecture 3

Compressor and Turbine Efficiencies

Isentropic Efficiencies

has —h1 ¢ (Ta,s —T1)

(1) Ncomp = h2 — hl - ¢p (T2 — Tl)
 ha—hs ¢ (T3 -Ty)
(2)  Newrb = Ty — s = ¢:(T3 Ty
_Wnet_QHfQL_ _%_ _¢p(T47T1)
(B) Meyete = Qu  Qm ! Qum ! ¢y (T3 = T)

Given the turbine and compressor efficiencies and the maximum (75) and the minimum (73) temperatures
in the process, find the cycle efficiency (1eyeie)-

(4) Calculate Tos from the isentropic relationship,

T, (P (k—1)/k
7, \P '

Get T5 from (1).

(5) Do the same for T, using (2) and the isentropic relationship.

(6) substitute 75 and Ty in (3) to find the cycle efficiency.



