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General description of the ARTES Desuperheater.
The Desuperheater is a control valve for regulating the temperature of steam and hot gases. This temperature regulation is mainly used in power plants and chemical plants.
A typical temperature control circuit is shown in the following illustration and is described in the subsequent text.
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Temperature sensors measure the ACTUAL temperature and compare it with a SETPOINT. If the
ACTUAL temperature deviates from the SETPOINT, the control technology will correct the deviation.
The amount of cooling water that is injected into the medium is increased or decreased, to approximate the SETPOINT.
The ARTES Desuperheater works with rotary motion.
The stem rotation causes the nozzles to be activated individually and the appropriate control characteristic is applied to regulate the injection quantity in accordance with the requirements of the characteristic curve. This process continues until the SETPOINT and ACTUAL value match.
The stem is rotated by using part-turn actuators or multi-turn actuators with worm gearbox.
The connection between the stem and the actuator complies with DIN ISO 5211.
The ARTES Desuperheater can be operated by means of electric, pneumatic and electro hydraulic actuators.
The connection to the steam line is a DN 80 or 3“flange. The pressure stage is determined by the
properties of the steam.
The flange at the water side matches the dimensions of the injection water line. Nominal widths of
DN25 – DN80 are possible.
To achieve micro-fine atomisation of the water injected into the medium, the max. Possible number of
nozzles is always used.
The number of nozzles is directly dependent on the interior diameter of the steam pipe.
The KV value and the characteristic curve prescribe the nozzle dimensions.
The nozzle wear depends on the pressure difference between the cooling water and the steam. To
minimise this wear, the Desuperheater has a 2 stage design for high pressure differences.
Furthermore the nozzles are hardened or made of stellite.

Models
Two different models of the Desuperheater are manufactured. The difference lies in the housing, all
other components of the fitting have the same structure. The wear and spare parts are interchangeable.
The Type 1 Desuperheater has an undivided housing. The housing is made out of one forged part.
The Type 2 Desuperheater has a divided housing. The lance has been pressed into the housing and is
kept in position by the nut, supported by the interior pressure of the steam
line.
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Type 1 Desuperheater
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Type 2 Desuperheater
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Functional description
The temperature of steam and hot gases is controlled by regulating the cooling water injected into a
steam or hot gas current.
With the Desuperheater, it is possible to precisely regulate the injection quantity in accordance with
the characteristic curve, by means of a special, individual nozzle control system that has been adapted
to the operating conditions.
The implementation of a nozzle system with integrated swirl inserts enables constant, very fine atomisation of the cooling water. Water is supplied to the individual nozzles through bore holes in such a
way that the characteristic curve of the valve has no steps.
The order in which the nozzles open has been determined by the design and construction. The nozzles
located in the middle of the Desuperheater are the first to inject cooling water.
The Desuperheater has to be integrated into the pipe in such a way that the nozzle that opens first is
located in the middle of the pipe. This ensures that the water is injected into the area with the highest
flow speed, even when the flow rate is low. The distance between the first nozzle and the pipe wall is
the largest. This largely prevents thermo shock at the pressurised steam line or insufficient performance in the case of low steam flow rates. Therefore, in many cases, a thermo shock pipe is not required.
The ball valve that has been integrated into the Desuperheater shut off the cooling water.
The contract has to specify the sealing requirements for the leakage requirements. By default, the fitting complies with the requirements for control fittings as set out in VDI/VDE 2174
(the leakage flow, calculated for uniform conditions, is less than 0.05% of the KVS value).
Compliance with API 6D / DIN EN 12266-1 is possible, but has to be specially arranged.
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The ball/seat ring system is a pure metal seal and therefore can seal tightly for a long duration of time.

When the differential pressure between the
steam or hot gas and the cooling water is low,
the entire differential pressure is applied at the
nozzle systems, due to the very low loss of
power within the Desuperheater.
The differential pressure between the steam or
hot gas and the cooling water should be at
least 5 bar. If the differential pressure increases
to values higher than 30 bar, increased wear at
the nozzles should be expected.
The nozzle wear can be minimised by using
multi-stage

pressure

reduction.

Here

the

ball/seat ring system is used as first regulated
throttle stage.

The contour integrated into the ball and the control characteristics achieved by means of the nozzles
form a unit.
To minimise the nozzle wear, it is possible to use nozzles made of stellite. Care must be taken that the
quality of the injected water does not corrode the stellite. In power plants that apply the so-called
“combi -mode”, it is not permissible to use stellite.
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Data and dimension sheet
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Spare / wear part
Pos.

Designation

Material

5

Seat ring

1.4122

6

Ball stem

1.4122

7

Nozzle stem

1.4301 / 1.4057

8

Pressure piece

1.4541

9

Gland follower

See parts list in documentation

15

Bushing

1.4122

16

Adapter ring

1.4122

17

Nozzle

1.4122 / Stellite

Nozzle insert

1.4541

18.x

Seal assembly
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