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(54) Integrated condenser

(57) This invention relates to a condenser for water/
steam cycle, comprising a cooling water inlet (31), a cool-
ing water outlet (33) and a cooling unit (32) disposed
between the inlet and outlet, wherein the cooling unit
comprises a first cooling chamber (34) to receive and
cool steam from the water/steam cycle and a second
cooling chamber (35) to receive and cool another cooling

circuit (70). With this integrated condenser of the present
invention, no separate intercooler is needed and one
common cooling water supply and return line can be ap-
plied. Thus the whole piping length can be reduced. Fur-
ther, as no separate foundation and mounting are re-
quired, it is able to reduce the space and on-site instal-
lation process and thus reduce the overall cost.
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Description

Technical Field

[0001] The present invention relates to a condenser
for water/steam cycle, in particular to an integrated con-
denser for water/steam cycle of a thermal power plant.

Background of the Invention

[0002] A water/steam cycle of a thermal power plant
in general comprises, as shown in the schematic diagram
of Fig. 1, a steam generator 10, a steam turbine 20, a
condenser 30 and a feedwater pump 40. The steam gen-
erator 10, which may be a heat recovery steam generator
(HRSG) of a combined cycle power plant (CCPP), gen-
erates steam by heating up feedwater, which is pumped
to the steam generator 10 by means of the feedwater
pump 40. The generated steam is used to drive the steam
turbine 20, which may have high-pressure, intermediate
pressure and low pressure stages. The steam, which
leaves the steam turbine 20, is converted back into feed-
water by means of the water cooled condenser 30 with
its internal cooling water circuit. The configuration of a
typical water cooled condenser 30 is well known in the
prior art (see document US5018572A and
WO2013117730). The condenser 30 comprises a plural-
ity of tube bundles, through which the cooling water flows.
The steam from the steam turbine 20 enters the condens-
er 30 and comes into close thermal contact with the tube
bundles. As a result, the heat exchange was conducted
between the steam and the cooling water in the tube bun-
dles. The condensed steam is then collected in a hot well
in the condenser, and then led to the feedwater pump 40.
[0003] The cooling water through the condenser 30
comes from the main cooling water stream 60. As shown
in Fig. 1, a branch of the main cooling water stream 60
enters the condenser 30 for cooling the steam. In the
meantime, another branch of the main cooling water
stream 60 enters an intercooler 50 to conduct heat ex-
change with another cooling circuit 70. Typically, the
cooling circuit 70 uses the closed cooling water (CCW)
therein to cool another unit such as the gas turbine gen-
erator, gas turbine lube oil system, and the like. The
closed cooling water is demineralized water treated with
chemicals so as to prevent corrosion. Therefore, the units
are not directly cooled by the main cooling water but by
the closed cooling water. Then the cooling circuit 70 tak-
ing the heat from the units is cooled by the main cooling
water in the intercooler 50.
[0004] Fig. 1 schematically shows the conventional ar-
rangement of the cooling system in a thermal power plant.
As described above, the water cooled condenser 30 and
the closed cooling water intercooler 50 are two separate
components while they share the same main cooling wa-
ter stream 60 as the cooling media source. However,
such arrangement of the cooling system raises an issue.
That is, due to the separate arrangement of the condens-

er 30 and the intercooler 50, cleaning system and piping
need to be disposed duplicately for the condenser and
the intercooler, and separate foundations for the con-
denser and the intercooler are required. This takes up a
lot of space. In the meantime, the duplicated arrange-
ment also causes higher cost.

Summary of the Invention

[0005] It is therefore an object of the present invention
to avoid the drawbacks of the current arrangement of the
cooling system and provide an integrated condenser,
which could achieve the same cooling effect while save
the space and cost as well as simplify the on-site instal-
lation process.
[0006] According to one embodiment of the present
invention, a condenser for water/steam cycle is provided,
comprising a cooling water inlet, a cooling water outlet
and a cooling unit disposed between the inlet and outlet,
wherein the cooling unit comprises a first cooling cham-
ber to receive and cool steam from the water/steam cycle
and a second cooling chamber to receive and cool an-
other cooling circuit.
[0007] According to another one embodiment of the
present invention, the cooling water inlet receives main
cooling water and delivers it respectively to the first cool-
ing chamber and the second cooling chamber, the cool-
ing water outlet receives the returned main cooling water
and delivers it out of the condenser.
[0008] According to another one embodiment of the
present invention, the first cooling chamber comprises a
plurality of first pipes to convey cooling water from the
cooling water inlet to the cooling water outlet and conduct
heat exchange with the steam, the second cooling cham-
ber comprises a plurality of second pipes to convey cool-
ing water from the cooling water inlet to the cooling water
outlet and conduct heat exchange with said another cool-
ing circuit.
[0009] With the integrated condenser of the present
invention, no separate intercooler is needed and one
common cooling water supply and return line can be ap-
plied. Thus the whole piping length can be reduced. Fur-
ther, as no separate foundation and mounting are re-
quired, it is able to reduce the space and on-site instal-
lation process and thus reduce the overall cost. Besides,
as the intercooler is integrated into the condenser as the
second cooling chamber, the whole equipment shall be
delivered and maintained by one supplier, which also re-
duce the cost and outage time for service.
[0010] According to another one embodiment of the
present invention, the returned main cooling water com-
prises a first cooling water return line on the downstream
of the first cooling chamber and a second cooling water
return line on the downstream of the second cooling
chamber, wherein a control valve is disposed in the first
cooling water return line or the second cooling water re-
turn line. The control valves can also be disposed in both
the first cooling water return line and the second cooling
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water return line.
[0011] According to another one embodiment of the
present invention, the main cooling water is split into a
first cooling water supply line on the upstream of the first
cooling chamber and a second cooling water supply line
on the upstream of the second cooling chamber, wherein
a control valve is disposed in the first cooling water supply
line or the second cooling water supply line.
[0012] The another cooling circuit mentioned above is
used to cool another unit in a thermal power plant such
as the gas turbine generator or steam turbine generator,
gas turbine or steam turbine lube oil system, feedwater
pump and the like.
[0013] With the control valve disposed in the cooling
water supply line or return line, it is able to keep the cool-
ing circuit in an expected temperature level, so as to as-
sure a correct cooling on said another unit to be cooled
by the cooling circuit.

Brief Description of the Drawings

[0014] The objects, advantages and other features of
the present invention will become more apparent upon
reading of the following non-restrictive description of pre-
ferred embodiments thereof, given for the purpose of ex-
emplification only, with reference to the accompany
drawing, through which similar reference numerals may
be used to refer to similar elements, and in which:

Fig. 1 shows a schematic view of a water/steam cycle
of a thermal power plant in prior art;

Fig. 2 shows a schematic view of the first embodiment
of the invention;

Fig. 3 shows a schematic view of the second embod-
iment of the invention;

Fig. 4 shows a schematic view of the third embodi-
ment of the invention.

Detailed Description of Different Embodiments of the 
Invention

[0015] Fig. 2 shows a schematic view of the condenser
according to the first embodiment of the invention. As
described in the above section, this condenser 30 is ar-
ranged in a water/steam cycle of a thermal power plant
in general. The condenser 30 comprises a cooling water
inlet 31, a cooling water outlet 33 and a cooling unit 32
disposed between the cooling water inlet and outlet. The
cooling water inlet and outlet can be a waterbox as known
in the prior art. The cooling unit 32 comprises a first cool-
ing chamber 34 and a second cooling chamber 35 sep-
arated by a partition wall 36.
[0016] The cooling water inlet 31 receives the main
cooling water 60 as the cooling media source from out-
side and delivers it into the first cooling chamber 34 and

second cooling chamber 35. The first cooling chamber
34 includes a plurality of first pipes 37 to convey a portion
of the main cooling water from the cooling water inlet 31.
The first pipes 37 are in form of a plurality of tube bundles
arranged in parallel. As shown in Fig. 2, the steam 80
from the water/steam cycle is fed into the first cooling
chamber 34 and comes into close thermal contact with
the cooling water flowing through the first pipes 37. The
cooling water in the first pipes 37 after taking the heat
from the steam flows to the cooling water outlet 33. The
second cooling chamber 35 includes a plurality of second
pipes 38. The second pipes 38 can also be in form of a
plurality of tube bundles, which conveys another portion
of the main cooling water 60 from the cooling water inlet
31. The second cooling chamber 35 receives the water
to be cooled from another cooling circuit 70. As men-
tioned in the previous section, the cooling circuit 70 is
used to cool another unit in a thermal power plant, such
as the gas turbine generator or steam turbine generator,
gas turbine or steam turbine lube oil system, feedwater
pump and the like. The cooling circuit 70 normally con-
tains demineralized water treated with chemicals so as
to prevent corrosion. It takes the heat from another unit
and then is fed into the second cooling chamber 35. The
heat exchange is conducted in the second cooling cham-
ber 35 between the demineralized water from the cooling
circuit 70 and the cooling water flowing through the sec-
ond pipes 38. As shown in Fig. 2, the flow direction of
the cooling circuit 70 is preferably opposite to the cooling
water flow direction in the second pipes 38 so as to per-
form a better heat exchange effect. The cooling water in
the second pipes 38 upon taking the heat then flows to
the cooling water outlet 33.
[0017] In the conventional arrangement of the cooling
system as mentioned in the previous section, a separate
intercooler is used to cool the cooling circuit 70. In the
above embodiment of present invention, the second cool-
ing chamber 35 performs as the intercooler, which is in-
tegrated into the condenser 30. As a result, no additional
foundation and mounting are required for the intercooler,
which saves space and makes the on-site installation
process simpler.
[0018] Fig. 3 shows a schematic view of the condenser
according to the second embodiment of the invention.
The main configuration is similar to that in Fig. 2. The
main cooling water after flowing through the first cooling
chamber 34 and the second cooling chamber 35 returns
to the cooling water outlet 33. This returned main cooling
water comprises a first cooling water return line 43 on
the downstream of the first cooling chamber 34 and a
second cooling water return line 44 on the downstream
of the second cooling chamber 35. The cooling water
outlet 33 is divided into two compartments, which respec-
tively receive the first cooling water return line 43 and the
second cooling water return line 44. A control valve 46
is disposed in the second cooling water return line 44.
After the control valve 46, the first cooling water return
line 43 and second cooling water return line 44 are joined
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to one stream of the returned main cooling water 61.
[0019] As mentioned before, the cooling circuit 70 is
used to cool another unit in a thermal power plant, such
as the gas turbine generator or steam turbine generator,
gas turbine or steam turbine lube oil system. Such unit
requires a more precise control on the target cooling tem-
perature. Therefore, the cooling water temperature in the
cooling circuit 70 has to be precisely controlled to assure
a correct cooling on said unit. To achieve this target, the
control valve 46 is arranged to control the flow rate of the
main cooling water through the second cooling chamber
35, and thus to control the heat exchange between the
cooling water in the second pipes 38 and the cooling
water in the cooling circuit 70. As a result, the temperature
of the cooling water in the cooling circuit 70 can be kept
on an expected temperature level.
[0020] Alternatively, the control valve 46 is disposed
in the first cooling water return line 43 to control the dis-
tribution of the flow rate from the main cooling water 60.
For example, the control valve 46 can reduce the cooling
water flow rate through the first cooling chamber 34 and
as a result increase the flow rate to the second cooing
chamber 35. Further, it is also possible to arrange two
control valves in both the first and second cooling water
return line. This may provide better flexibility and opera-
bility on the temperature control of the cooling circuit 70.
[0021] Fig. 4 shows a schematic view of the condenser
according to the third embodiment of the invention. The
main cooling water 60 is split into a first cooling water
supply line 41 on the upstream of the first cooling cham-
ber 34 and a second cooling water supply line 42 on the
upstream of the second cooling chamber 35. A control
valve 45 is disposed in the second cooling water supply
line 42. The cooling water inlet 31 is divided into two
compartments, which respectively receive the main cool-
ing water from the first cooling water supply line and the
second cooling water supply line, and deliver it into the
first cooling chamber 34 and the second cooling chamber
35 separately. Same as the second embodiment, the
control valve 45 is used to control the flow rate of the
cooling water flowing through the second pipes 38, so
as to indirectly control the cooling temperature of the cool-
ing circuit 70. Alternatively, the control valve 45 is dis-
posed in the first cooling water supply line 41.
[0022] Although in the second and third embodiment,
the control valve is disposed either on the upstream or
the downstream of the second cooling chamber, it can
be also arranged on both the upstream and downstream
of the first and/or second cooling chamber depending on
the actual requirement. When two valves are arranged
on both the upstream and downstream of the cooling
chamber, it is preferred that a control valve is arranged
on the downstream of the cooling chamber, and a shutoff
valve is arranged on the upstream of the cooling cham-
ber.
[0023] While the invention has been described in detail
in connection with only a limited number of embodiments,
it should be readily understood that the invention is not

limited to such disclosed embodiments. Rather, the in-
vention can be modified to incorporate any number of
variations, alterations, substitutions or equivalent ar-
rangements not heretofore described, but which are com-
mensurate with the spirit and scope of the invention. Ad-
ditionally, while various embodiments of the invention
have been described, it is to be understood that aspects
of the invention may include only some of the described
embodiments. Accordingly, the invention is not to be
seen as limited by the foregoing description, but is only
limited by the scope of the appended claims.

List of Reference Numerals

[0024]

10 steam generator
20 steam turbine
30 condenser
31 cooling water inlet
32 cooling unit
33 cooling water outlet
34 first cooling chamber
35 second cooling chamber
36 partition wall
37 first pipe
38 second pipe
40 feedwater pump
41 first cooling water supply line
42 second cooling water supply line
43 first cooling water return line
44 second cooling water return line
45, 46 control valve
50 intercooler
60 main cooling water
61 returned main cooling water
70 cooling circuit
80 steam

Claims

1. A condenser for water/steam cycle, comprising a
cooling water inlet (31), a cooling water outlet (33)
and a cooling unit (32) disposed between the inlet
and outlet, wherein the cooling unit comprises a first
cooling chamber (34) to receive and cool steam from
the water/steam cycle, characterized in that the
cooling unit further comprise a second cooling cham-
ber (35) to receive and cool another cooling circuit
(70).

2. The condenser according to claim 1, characterized
in that, the cooling water inlet (31) receives main
cooling water (60) and delivers it respectively to the
first cooling chamber (34) and the second cooling
chamber (35), the cooling water outlet (33) receives
the returned main cooling water and delivers it out
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of the condenser.

3. The condenser according to claim 2, characterized
in that, the returned main cooling water comprises
a first cooling water return line (43) on the down-
stream of the first cooling chamber (34) and a second
cooling water return line (44) on the downstream of
the second cooling chamber (35), wherein a control
valve (46) is disposed in the first cooling water return
line or the second cooling water return line.

4. The condenser according to claim 3, characterized
in that, the control valves (46) are disposed in both
the first cooling water return line and the second cool-
ing water return line.

5. The condenser according to any of claims 2 to 4,
characterized in that, the main cooling water (60)
is split into a first cooling water supply line (41) on
the upstream of the first cooling chamber (34) and a
second cooling water supply line (42) on the up-
stream of the second cooling chamber (35), wherein
a control valve (45) is disposed in the first cooling
water supply line or the second cooling water supply
line.

6. The condenser according to any one of the above
claims, characterized in that, the first cooling cham-
ber (34) comprises a plurality of first pipes (37) to
convey cooling water from the cooling water inlet (31)
to the cooling water outlet (33) and conduct heat ex-
change with the steam, the second cooling chamber
(35) comprises a plurality of second pipes (38) to
convey cooling water from the cooling water inlet (31)
to the cooling water outlet (33) and conduct heat ex-
change with said another cooling circuit (70).

7. The condenser according to any one of the above
claims, characterized in that, said another cooling
circuit (70) is used to cool another unit in a thermal
power plant such as the gas turbine generator or
steam turbine generator, gas turbine or steam tur-
bine lube oil system, and feedwater pump.
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