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Best Practice

OPTIMISED CONDENSATE RECOVERY STEA-07/

Application

Steam systems

SME sector

Processing and manufacturing industries

SME Sub-sector

Food processing, paper, and cardboard manufacturing sectors, pharmaceutical,
chemicals, distilleries, etc.

Technical
description

Condensate is produced after the steam has transferred part of its thermal energy,
the latent heat, and condensed to water. The condensate still has a significant amount
of thermal energy (typical temperature range: 75°C - 100°C) which can be put to
further use by a condensate recovery. The recovered condensate therefore has
economic value because it:

e Reduces the energy required in the deaerator
e Reduces make-up water

e Reduces chemicals for water treatment

e Reduces quenching water needed for sewers

e Can be used as flash steam resulting in less produced steam needed

Recommendation
for optimisation

e Recover as much condensate as possible: optimizing condensate recovery starts
by evaluating the current amount of condensate returned based on different
header levels. The amount of available condensate results in the amount of steam
which is used in indirect heat exchange processes and condensing turbines.
Condensate recovery depends on following factors:

- contamination levels
- cost of recovery equipment
- cost of condensate piping

There is commercial technology available that can monitor the contamination
levels in condensate in real-time and dumping the condensate if the
contamination exceeds certain levels. The cost of recovery equipment and piping
depends on the physical location of the end-use and the boiler. Condensate
receivers can serve as local collection point and reduce the costs of individually
pumping condensate back.

Condensate contains a significant amount of energy that can account for 10% to
30% of the initial energy contained in the steam. Feeding the condensate back to
the boiler can result in a 10% to 20% decrease in fuel demand.

e Recover condensate at the highest possible thermal energy: a higher condensate

return temperature implies less heating required in the deaerator, which directly
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translates to energy costs savings. The condensate recovery temperature can be
increased by repairing leaks in pipes and steam traps and by insulating the piping.
However, the returning of high temperature condensate could result in
operational problems such as unwanted flashing in the condensate return lines.

e Flash high pressure condensate to make low pressure steam: condensate still
contains a lot of thermal energy and can be flashed to produce low pressure
steam. The typical pressure range for live steam is 4 to 15 bar, whereas low
pressure steam after flashing typically has a gauge pressure of 0.5 bar. Depending
on the location and proximity to the headers or end-users, the low-pressure flash
steam can replace live steam on the low-pressure header. The amount of steam
flashed can be between 5% and 30% of the consumed live steam, resulting in
potential fuel saving of 5% to 30%. This optimization opportunity, however, will
need a solid thermodynamic steam system model to evaluate the true economic
impacts and using.

e Vented vs. Pressurized Condensate Recovery: there are two types of condensate
recovery systems: vented and pressurized systems. Vented systems recover the
condensate in an open-to-atmosphere tank, resulting in a relevant amount of
energy being lost due to flashing to the atmosphere. However, their configuration
is simple and therefore they require much lower investment costs than
pressurized systems. The recovered water can be used as boiler make-up water,
pre-heat or in other hot water applications. In pressurized systems the condensate
is kept above atmospheric pressure throughout the recovery process. This allows
condensate recovery at higher temperature than with vented systems, resulting
in more energy that is recovered. Additionally, a larger amount of water can be
reused since no flash steam is vented to the atmosphere. However, these systems
are more complicated and involve more design considerations. For example, the
condensate transport piping must be sized for two-phase flow of steam and
condensate. This results in higher investment costs. The recovered condensate is
typically used for direct feed to boiler and flash steam recovery applications.

Economics

Approx. 15 EUR/m per insulated pipe to bring condensate into the boiler

Approx. from 300 EUR for steam traps

Energy savings

Energy savings ranging from 10 to 30%

Economic savings

Savings with a pressurized condensate recovery system: approx. 10-12% of the fuel

Average Payback
Time

Less than 3 years

If no condensate recovery was previously installed the payback time is less than a
year. The savings come from lower fuel costs, lower costs for make-up water and
treatment and lower costs for sewage.
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Emissions

70 mg NOx/Nm3

Exhaust-related emissions from steam generation systems

Environmental

Reduction of CO, and NOy gas emitted

benefits
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Related measures

e STEA-01: Reduction of energy demand

Case study

GmbH & Co KG (Austria, 2016)

installed.

consumption.

losses, new ones were installed.

Heat recovery system for energy efficiency company Boehringer Ingelheim RCV

e Initial Situation: the steam production was fully functional and in perfect condition
considering when it was installed. The steam production plant consisted of two
boilers with a maximum capacity of 5 t/h and a feed water treatment plant. Steam
is used in production processes and to humidify the air of the ventilation system.
There was no energy use of condensate, which was collected in open tanks. In
addition, steam was discharged into the environment. In 2015, the steam plant's
natural gas consumption was 1,363,605 m3.

e Description of the optimisation: the intervention includes the optimization of
different components of the steam system and the final use of the equipment.

- Feed water tank: The feed water tank has been replaced and a dearer has been

- Use of ventilated steam: Previously ventilated steam is used in a heat
exchanger to pre-heat the feed water for the boiler. This results in reduced fuel

- Condensate recovery: condensate with a temperature of about 120°C is now
used to pre-heat the boiler supply water.
- Steam traps: since the steam traps present showed an increasing rate of

- Replacement of the humidifier for the ventilation system: the consumption of
steam, and therefore of energy demand, has been reduced by installing new
humidifiers that have a lower condensation rate.
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- Process optimization: a smaller amount of wastewater must be heat-treated
with steam due to an automatic bypass of parts of the wastewater from the
Cleaning in Place (CIP) process.

The total annual energy saving amounts to 3,497 MWh.

e Implementation costs: not available

e Payback Time: not available
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