Problem: 9-75

Given: Same as Problem 9-73 except

n. = 0.8
1, = 0.85
N, = 0.85

Find:  Thermal efficiency and net work output per Ibm flow

HEATER

REGEN

COOLER

Full Load
From Problem 9-73,

Tos = 867.6 R
Tss = 1199 R
COMpressor:
7] _ h2s - hl _ ¢p (T2s - TI)
‘ hy—hy ¢ (To —Th)
Ths — T
T = T ( 2 1) = (520 4 (867.6 — 520)/0.8) = 954.5 R
Ne
turbine:

yy = Jazhs 4 (G-
! h4 - h5s ¢p (T4 - T5S)

Ts = Ty —n(Ty —Tss) = 2000 — 0.85(2000 — 1199) = 1320 R




regenerator:

- h3—h2:¢p(T3—T2)
' hs —hy ¢, (T5 —T>)

Ty = n(T5 —Ty) + Tp = 0.85(1320 — 954.5) + 954.5 = 1265 R

hy W, — W,
, =t —We
Qin

W,

# = ¢,(Ty — Ts) = 0.24(2000 — 1320) = 163.2 Btu/lbm
W,

= (T2 —Ty) = 0.24(954.5 — 520) = 104.3 Btu/lbm
Q" = ¢,(Ty — T3) = 0.24(2000 — 1265) = 176.4 Btu/lbm
m

_163.2 —104.3
= 176.4
= [33.3%
W,”“ = 163.2 — 104.3 = |58.9 Btu/lbm
m

Part Load
From Problem 9-73,

T, = TI1.T R
Ty, = 1140 R

CcOmMpressor:

Ty, — T
T, = Ty ( 2 ; 1) — (520 4 (711.7 — 520)/0.8) = 759.6 R



turbine:
Ts =Ty — ny(Ty — Tss) = (1560 — 0.85(1560 — 1140) = 1203 R
regenerator:

Ty = Ty+n.(T5 —Ty) = 795.6 4 0.85(1203 — 759.6) = 1136 R

n Wt - Wc
=
Qin
Wi
= (T = Ty) = 0.24(1560 — 1203) = 85.7 Btu/lbm
W
= ¢,(Ty — T1) = 0.24(759.6 — 520) = 57.5 Btu/lbm

s

Qin - _ ¢,(Ty — T3) = 0.24(1560 — 1136) = 101.8 Btu/lbm

S.

857575
T 018
= 127.7%
Wne
el — 85.7 — 57.5 = |28.2 Btu/lbm
m




