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Flue gas condensing
solutions
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\ Flue gas condensing improves

, plant efficiency

Case example:
Boiler fuel heat input 121,8 MW based on effective heating value

Generator Electricity 38,7 MW

Turbine District heat 71 MW
+24,7 MW
b v
Flue gas heat recovery 134.4 MW
4

Efficiency 110,3%
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Outside of
EMEA:;

Austria:2 Units

China: 1 Unit
China(Taiwan): 1 Unit
Guatemala: 1 Unit
India: 1 Unit

Russia: 5 Units

Flue gas scrubbers and condensors

93 installed units(EMEA) S UL
Sweden: 2 ynits
15 Units K
Norway: i
1 Unit ., T A

Poland:
2 Units °-

Germany: |
1 Unit

Netherlands:
1 Units

France:
3 Units

Portugal: eeseess .
1 Unit :

Turk_ey:
aunts Valmet >



Flue gas scrubber

Multi-pollutant control and
heat and water recovery in
one process

Near 100% reduction of:

* 30% more energy from fuel
e District heating
* Hot water
* Combustion air heating
e Paper mill circulation water heating
SR EtC.

* ~1m3/h reusable water from each MW
heat recovered




, Flue gas scrubbing process

* Heat recovery to e.g. DH-network t

— Increase plant efficiency
— Lower the need of auxiliary boilers

* Two stage scrubbing

* Two phase heat transfer

— Packed bed
— Heat exchanger




\Example: Increasing efficiency by optimizing

condensate removal
 Condensate taken out in two different places and temperatures

 Achieved benefit even 1 MW
Exhaust gas

(o]
158 C 44 °C Condensate treatment:
103 4 NmS/S Sand filter
i 10l/s 42,5 °C
—_—
DH water in 42 °C
660 kg/s
ESP A 42,5°C
| $ < | 46,4 MW

‘ / I\ / I\ﬁ ‘ J

DH water out 58,8 °C

T Condensate treatment:
NaOH Lamella + sand filter
2,21/s 67,6°C
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Flue gas in

> Tube condenser

* Excellent heat recovery

* Flue gas flows inside (N EES
the tubes and district "Baffel plates” Y
heating water outside
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Solid removal

, Traditional flue gas condensate treatment

Pneumatic
Box

Condensate ST T

Drain

NaOH

SAND FILTER
< Water

¢

PAX T™T LAMELLA POLYMER

REJECT CLARIFIER
TANK Q Sludge

Compressed air
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Producing demin water to boiler

UF
UF feed permeate
water tank

tank Pre-filter Heat
exhanger system
RO

&S &S

9,9q/s Reject tank

Demineralized

water tank
boiler 5 5
0,5kg/s CO rocess

v degasifier water tank



, Producing demin water to boiler

-
Demin Water
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Valmet Optifilter

Modular UF-solution for water treatment

* Optifilter can be equipped depending on the application:
— Ultrafiltration membranes (removal of solids and solid heavy metals)

— Nanofiltration membranes (salt reduction)
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\Valmet Optifilter CR technology

y

Flat membrane

Rotor enhanced

Cross-flow filtration

Tolerates high solids

and high temperature

Low pressure with

nanomembranes

Suodatuskasetti

Tukirengas

Roottori
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