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Simulation of the effect of working fluids on the horizontal tube condenser
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ABSTRACT: Effective use of available energy sources is of general concern along with the
issues of global warming and unstable oil price. As one of the effort to recover waste heat
from industrial facilities effectively, researchers have interest in a technology called organic
Rankine cycle(ORC), in which the working fluid is some organic liquid instead of water.
Known to have poor efficiency already, this old technology is considered to give an
innovative solution to utilizing low grade energy sources, by improving the efficiency. Nano
fluidics, coatings and the use of additives are the examples of these efforts. In the present
study, we present simulated performance of a horizontal tube type condenser geometry.
N-hexanr and isopentane are compared to water vapor case under 1 atm and the inet
cooling water temperature of 20C. EES(Engineering Equations Solver) is used for the

present work.
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Operating conditions

Working fluid

Steam, n—Hexane,
Iso—Pentene, R-22

Pressure in the

chamber 1 atm

Inlet temperature

20C

Cooling water Volume flow rate

5, 10, 20
liter/min

Geometric details

Material

Copper

Condensing Outer diameter

15.88 mm

tube Inner diameter

14.08 mm

Length

90 cm
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Fig. 3 Outlet temperature as a function of
flow rates
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T_w,i=20C, n-heptane

1800 ~40
—u—T_wout[C]

1800 4 Q_witothM] | a__] 35
—&— o v tof[kJkg)]

1400

1200 +4-

[]

1000

i tof]
[k kgl

800 4

T_w,out[C]

q_\p;,tot

Q

600 4

. . . . —— —— . . .
o 2 4 =1 g 10 12 14 16 18 20 22
G _cwlliterfmin]

Fig. 5 Quwtot, Twout and qwsor at different
flow rates (Tw; = 20C, n-Heptane)
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Fig. 6 Quwtot, Twout and Qwrot at different
flow rates (Tw; = 20C, isopentane)
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