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PROBLEM

=»KNOWN

= Rankine cycle with saturated steam leaving the boiler
at 2 MPA and a condenser pressure of 10 kPa. Net
reversible work of 0.5 MW. Tube Diameter = 0.015m,
ermal Efficiency = 40.2%, Tubes: N=80. Steam side
outer heat transfer coefficient = 9000W/m2-K.

IND

» Required cooling water flow rate to condenser at 15C
with temperature rise of 10C

»Shell-n-Tube exchanger (one shell/n-tube passes) to
satisfy condenser flow rate and temperature rise.
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RANKINE CYCLE OVERVIEW
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REQUIRED STEAM FLOW RATE

STEAM FLOW RATE
Quign =M, ., — Phase Change
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— Saturated Mixture (Isentropic Work 3-4)
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REQUIRED CONDENSER FLOW RATE

Condenser Flow Rate
1st Law--CYCLE
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HEAT EXCHANGER DESIGN

o design the heat exchanger we need to evaluet UA.
Considering the shell-tube phase change CONDENSER configuration:

°(45.7-15)K
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LENGTH/TUBE PER PASS

U A U, e#tubese DL/ passe pass/ shell e#shells

NTU — total “ “total - 06740 — tube C

min total min,,, .,
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OVERALL THERMAL RESISTANCE
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INTERNAL FLOW: HEAT TRANSFER COEFFICIENT
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TUBE LENGTH/PASS

0.6740 = U, e#tubeseo DL/ gass e pass / shell e shells
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