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11.9

A finned-tube, cross-flow heat exchanger is to use the
exhaust of a gas turbine to heat pressurized water.
Laboratory measurements are performed on a proto-
type version of the exchanger, which has a surface
area of 10 m?, to determine the overall heat transfer
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coefficient as a function of operating conditions.
Measurements made under particular conditions, for
which i, = 2kgfls, Ty; = 325°C, . = 0.5 kg/s,
and T_; = 25°C, reveal a water outlet temperature of
T., = 150°C. What is the overall heat transfer coeffi-
cient of the exchanger?
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11.16 A counterflow, concentric tube heat exchanger is (a) What is the length of the heat exchanger?
designed to heat water from 20 to 80°C using hot oil, (b) After 3 years of operation, perfo Nl
which is supplied to the annulus at 160°C and dis- cradel by Sl o he: aker s of {he
cl.mrged it M0°C The thin-walisd mnec tube hiss-a exchanger, and the water outlet temperature is only
diameter of D; = 20 mm, and the overall heat transfer 65°C for the fhiid Bl rates s indet =
coefficient is 500 W/m? « K. The design condition calls L G SR A ofl the

for a total heat transfer rate of 3000 W. heat transfer rate, the outlet temperature of the oil,

the overall heat transfer coefficient, and the water-
side fouling factor, R} .7
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11.20 A concentric tube heat exchanger for cooling lubricat-
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S il i el oF o it walln] e Vilbe: o (a) If the outlet temperature of the oil is 60°C, deter-
95.mm diameter ing water and an outer tube of mine the total heat transfer and the outlet temper-
45-mm diameter carrying the oil. The exchanger oper- ature of the water.

ates in counterflow with an overall heat transfer coeffi- (b) Determine the length required for the heat

cient of 60 W/m?-K and the tabulated average exchanger.

properties.
To.out Tosics LNEG Properties Water 0il
| PR .
‘Water I B < e P Oem) 1000 800

&, =01 kgy —>—[EEE S = cp (kg - K) 4200 1900
e =) 7x 1077 1% 107
I L N k (W/m - K) 0.64 0.134
! : Pr 4.7 140
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11.25 In a dairy operation, milk at a flow rate of 250
liter/hour and a cow-body temperature of 38.6°C must
be chilled to a safe-to-store temperature of 13°C or

(a) Determine the UA product of a counterflow heat
exchanger required for the chilling process.
Determine the length of the exchanger if the inner
pipe has a 50-mm diameter and the overall heat
transfer coefficient is U/ = 1000 W/m?® - K.
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less. Ground water at 10°C is available at a flow rate of
0.72 m*h. The density and specific heat of milk are
1030 kg/m’ and 3860 J/kg - K, respectively.
(b) Determine the outlet temperature of the water.
(c) Using the value of UA found in part (a), deter-
mine the milk outlet temperature if the water flow

rate is doubled. What is the outlet temperature if
the flow rate is halved?
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11.59 Exhaust gas from a furnace is used to preheat the com-
bustion air supplied to the furnace burners. The gas,
which has a flow rate of 15 kg/s and an inlet tempera-
ture of 1100 K, passes through a bundle of tubes, while
the air, which has a flow rate of 10 kg/s and an inlet
temperature of 300 K, is in cross flow over the tubes.
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The tubes are unfinned, and the overall heat transfer
coefficient is 100 W/m?+ K. Determine the total tube
surface area required to achieve an air outlet tempera-
ture of 850 K. The exhaust gas and the air may each be
assumed to have a specific heat of 1075 J/kg - K.




