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(54) System for using surplus heat energy

(57) A System (10) for using surplus heat energy, in
particular from a district cooling (12), comprises a cycle
(14) for circulation of a working fluid, the cycle (14) in-
cludes a vaporizing unit (16) for taking up the surplus
heat energy and vaporizing the working fluid to become
gaseous, a compressor unit (18) for compressing the
gaseous working fluid, a condenser unit (20) for condens-
ing the compressed gaseous working fluid to become

liquid and releasing heat energy to a heat carrier (24),
and an expansion unit (22) for reducing the pressure of
the liquid working fluid. The system (10) further includes
a second vaporizing unit (26) being connected to the cy-
cle (14) via the condenser unit (20) for taking up heat
energy from the heat carrier (24) and vaporizing a second
working fluid to become gaseous, and a second expan-
sion unit (30) for expanding the gaseous second working
fluid.
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Description

[0001] The present invention relates to a system for
using or refining surplus heat energy, in particular by uti-
lizing waste heat energy from district cooling or other
heat energy sources, comprising a cycle for circulation
of a working fluid, the cycle including a vaporizing unit
for taking up the surplus heat energy and vaporizing the
working fluid to become gaseous, a compressor unit for
compressing the gaseous working fluid, a condenser unit
for condensing the compressed gaseous working fluid to
become liquid and releasing heat energy to a heat carrier,
and an expansion unit for reducing the pressure of the
liquid working fluid.
[0002] Energy is becoming one of the most important
goods. Nevertheless, large amounts of surplus heat en-
ergy of varying temperature are produced around the
world. Accordingly, vast economical and environmental
advantages could be reached by using waste or surplus
heat energy. However, depending on the temperature of
the surplus heat energy, there can be some limitations
in the utilisation, such as temperature demand on a dis-
trict heat energy network being connected with the sur-
plus heat energy source. Thus, sometimes the surplus
heat energy cannot be used and has to be disposed of
as a waste heat energy to the surroundings, for example
to rivers, lakes or to the sea.
[0003] From WO 2005/024189 A1 a system for heat
energy refinement by utilizing waste heat energy in a
conduct is known, comprising a first cycle, an evaporator
in which the circulating working fluid is evaporated to gas,
a compressor that compresses the gas, a condenser that
condenses the gas to a condensate and releases heat
energy to a passing heat carrier in the condenser, and
an expansion valve that expands the condensate and
brings back the working fluid to the evaporator. The sys-
tem further comprising a second cycle being attached to
the first cycle via the evaporator for supplying fluid from
the evaporator to a turbine whereby an expansion occurs
and whereby the condensate is brought back to the evap-
orator of the first cycle.
[0004] It is an object of the present invention to provide
an alternative system for using surplus heat energy, the
system taking care of surplus heat energy which in par-
ticular otherwise limits production of district cooling.
[0005] The object is solved according to the invention
by a system according to claim 1. Preferred embodiments
are defined in the dependent claims.
[0006] The system for using surplus heat energy, in
particular from district cooling, according to the invention
comprises a cycle for circulation of a working fluid, the
cycle including a vaporizing unit for taking up the surplus
heat energy and vaporizing the working fluid to become
gaseous, a compressor unit for compressing the gaseous
working fluid, a condenser unit for condensing the com-
pressed gaseous working fluid to become liquid and re-
leasing heat energy to a heat carrier, and an expansion
unit for reducing the pressure of the liquid working fluid.

The system further includes a second vaporizing unit be-
ing connected to the cycle via the condenser unit for tak-
ing up heat energy from the heat carrier and vaporizing
a second working fluid to become gaseous, and a second
expansion unit for expanding the gaseous second work-
ing fluid.
[0007] In other words, according to the invention heat
energy in the state of waste heat energy or from other
heat sources can be used for said circle of the system
first, and can further be used for vaporizing a second
working fluid which can be expanded and can thus deliver
energy for further areas of application. The two evapo-
ration processes of the system usually occur at different
temperature levels, thus providing a wide range of appli-
cation possibilities.
[0008] In a preferred embodiment of the invention, the
second expansion unit of the system includes a turbine
having a generator torque proof connected therewith.
The turbine may drive a generator for the production of
electricity. Thus, even more waste heat energy or more
district cooling can be produced and be transformed into
electrical power without dumping surplus energy.
[0009] Further, according to the invention, it is pre-
ferred to include a second condenser unit into the system
for condensing the gaseous second working fluid to be-
come liquid. Further preferred, a pump unit for pumping
the liquid second working fluid from the second condens-
er unit to the second vaporizing unit is provided. The sec-
ond condenser, the pump unit and said second vaporiz-
ing unit all together form a second circle in which said
turbine works as a "refrigerant"-turbine for using nearly
the entire temperature potential of the second working
fluid and for generating electricity which can be distrib-
uted easily. The second condenser may be connected
with a cooling conduct by which only a small amount of
waste heat energy is dumped to the environment.
[0010] For connecting the second vaporizing unit to
the condenser unit of the cycle, preferably, a heat carrier
conduit for conducting a heat carrier fluid is provided.
The heat carrier conduit makes it possible to position the
first circle at the adequate distance of the second circle
and the second vaporizing unit and second expansion
unit provided therein.
[0011] Addition advantages and features according to
the invention are evident in the following from the de-
scription of an embodiment according to the invention.
[0012] Hereinafter, a preferred embodiment of a sys-
tem according to the invention is described more in detail
by reference to the rather schematic drawings enclosed.
Therein the Fig. shows a circuit diagram of an embodi-
ment of a system for using surplus heat energy, in par-
ticular from district cooling, according to the invention.
[0013] A system 10 uses surplus heat energy which is
delivered through a conduit 12 of a district cooling. The
system 10 comprises a first cycle 14 for circulation of a
working fluid through a vaporizing unit 16, a compressor
unit 18, a condenser unit 20 and an expansion unit 22.
[0014] The vaporizing unit 16 takes up the surplus heat
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energy from the conduct 12 and vaporizes the working
fluid in the first circle 14 to become gaseous. The com-
pressor unit 18 compresses the gaseous working fluid.
The condenser unit 20 condenses the compressed gas-
eous working fluid to become liquid and releasing heat
energy to a liquid heat carrier which runs through a con-
duit 24. Alternatively, a rigid or non-flexible heat carrier,
e.g., in the form of an aluminium rib or web, may be pro-
vided.
[0015] The expansion unit 22 reduces the pressure of
the liquid working fluid and delivers the working fluid back
to the vaporizing unit 16.
[0016] The system 10 further includes a second va-
porizing unit 26 which is connected to the first cycle 14
via the liquid heat carrier in the conduit 24 to the con-
denser unit 20 for taking up heat energy from the heat
carrier and vaporizing a second working fluid to become
gaseous.
[0017] The second working fluid runs through a second
circle 28. In the second circle 28 a second expansion unit
30 in the form of a turbine is provided for expanding the
gaseous second working fluid. The turbine drives a gen-
erator 32 which provides electricity. The second circle 28
further includes a second condenser unit 34 for condens-
ing the gaseous second working fluid to become liquid
and a pump unit 36 for pumping the liquid second working
fluid from the second condenser unit 34 to the second
vaporizing unit 26.

Reference signs

[0018]

10 system
12 conduit of a district cooling
14 first circle
16 vaporizing unit
18 compressor unit
20 condenser unit
22 expansion unit
24 conduit for a liquid heat carrier
26 second vaporizing unit
28 second circle
30 second expansion unit / turbine
32 generator
34 second condenser unit
36 pump unit

Claims

1. System (10) for using surplus heat energy, in partic-
ular from a district cooling (12), comprising a cycle
(14) for circulation of a working fluid, the cycle (14)
including
a vaporizing unit (16) for taking up the surplus heat
energy and vaporizing the working fluid to become
gaseous, a compressor unit (18) for compressing

the gaseous working fluid,
a condenser unit (20) for condensing the com-
pressed gaseous working fluid to become liquid and
releasing heat energy to a heat carrier (24), and
an expansion unit (22) for reducing the pressure of
the liquid working fluid,
the system (10) further including
a second vaporizing unit (26) being connected to the
cycle (14) via the condenser unit (20) for taking up
heat energy from the heat carrier (24) and vaporizing
a second working fluid to become gaseous, and
a second expansion unit (30) for expanding the gas-
eous second working fluid.

2. System according to claim 1,
in which the second expansion unit (30) including a
turbine having a generator (32) torque proof con-
nected therewith.

3. System according to claim 1 or 2,
including a second condenser unit (34) for condens-
ing the gaseous second working fluid to become liq-
uid.

4. System according to any of claims 1 to 3,
including a pump unit (36) for pumping the liquid sec-
ond working fluid from the second condenser unit
(34) to the second vaporizing unit (26).

5. System according to any of claims 1 to 4,
in which the second vaporizing unit (26) is connected
to the condenser unit (20) of the cycle (14) via a heat
carrier conduit (24) for conducting a heat carrier fluid.
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