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Obejctive

This work investigates the heat transfer process
of n-Pentane in brazed plate heat exchangers
(BPHE). A preliminary experimental analysis is
carried out and the heat transfer coefficients
are compared to established correlations from
literature.

Motivation

The organic Rankine cycle (ORC) can utilize
low-to-medium temperature heat sources for
power production with a suitable working fluid,
depending on the temperature of the heat
source.
n-Pentane is a suitable working fluid for ORC
applications and has been discussed in the lit-
erature for utilization of e.g. geothermal heat
sources [2] and industrial waste heat recovery
systems [3].

Methodology

The experimental test rig is made of three loops:
a working fluid loop, an oil loop and a water
loop.

Figure 1: PI-diagram of the experimental test facility. A Coriolis mass flow meter is located
before the preheater inlet to measure the n-Pentane mass flow rate.

The working fluid loop consists of a plate-type
preheater and evaporator as well as an expan-
sion valve, a condenser, a liquid receiver and a

pump. The heat transfer oil used was Texaco
Texaterm 22. The heat transfer coefficient on
the oil side was determined using the Wilson
plot method.

Tests were made with a maximum heat source
temperature of 160 �C and maximum working
fluid pressure and mass flow rate of 13 bar and
0.06 kg s−1, respectively.

Figure 2: The experimental setup with two plate-type heat exchangers, an expansion valve,
a condenser, a liquid receiver and a liquid pump.

Results

Based on the experimental results, the influence
of important parameters of the boiling process
is identified.

Figure 3: Single-phase heat transfer coefficient compared to the Martin [4] correlation,
which gives a mean average error of 14.1 %.

The measured heat transfer coefficients for the
preheater and evaporator were compared to
single- and two-phase heat transfer correlations
from the literature. The single-phase heat trans-
fer coefficient showed the best agreement with
the correlation of Martin [4] with a mean average
error of 14.1 %.

The correlation of Donowski and Kandlikar [1]
showed best agreement with the two-phase
heat transfer coefficient with a mean average
error of 20.5 %. The correlation calculates the
heat transfer coefficient as the largest of a nu-
cleate and convective boiling dominant coeffi-
cient. This is beneficial in plate heat exchang-
ers where both heat transfer mechanisms are
present.

Figure 4: Comparison of the experimentally obtained single-phase heat transfer coefficients
with the Donowski and Kandlikar correlation. Agreement within a mean average
error of 20.5 %.

Conclusion

In this work the heat transfer coefficients of n-
Pentane in brazed plate heat exchangers have
been analysed. An experimental test facility
was built and the results showed that single-
and two-phase heat transfer coefficient could
be correlated within 14.1 % and 20.5 % mean
average error of existing correlations from litera-
ture.
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