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max flow
Turndown = —f
min flow
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m, (h, - hy)
(hy - h,,)

Where:

m_, = Mass flowrate of cooling water (kg/h)

m_ = Mass flowrate of superheated steam (kg/h)

h, = Enthalpy at superheat condition (kJ/kg)

h, = Enthalpy at desuperheated condition (kJ/kg)

h., = Enthalpy of cooling water at inlet connection (kJ/kg)
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(Water bath type desuperheater)
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Qv=CA,/2gh

Where:
= Volumetric flowrate (m?/s)
= Coefficient of discharge (dimensionless)
= Area of orifice (m?)
= Gravitational constant (9.8 m/s?)
Differential pressure (m)
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Movement of stem by an actuator
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Water jacket
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Internal Internal Main
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7" taper

Superheated -

steam flow
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Atomising

steam loop Cooling water

re-cycle loop

.

Non-return valve

™ S
{>4 3{}5 L/ Modulating control valve

Cooling water

1. Steam atomising desuperheater 4. Automatic steam onjoff valve 7. Temperature sensor
2. Steam flow control valve 5. Pressure controller 8. Pressure sensor

3. Cooling water control valve 6. Temperature controller 9. Airfilter/regulator
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Saturated steam
outlet connection

Cage with travel stop

Spring loaded plunger Plug

Cooling water Cooling water annulus
Seat

+*

Superheated
steam flow
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_. Orifice - opened
- orifice

Cooling
water

Seat ring +
Superheated steam

No-load Light-load Full-load
The plug is seated on The plug lifts and opens The orifice is fully
the seat ring. There is the orifice slightly. opened.There is equal
no flow of superheated Cooling water is instantly pressure drop and high
steam and no flow of and thoroughly mixed turbulence at all loads
cooling water. with the superheated and over the full range.
steam.
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Temperature sensor :.‘
Temperature controller
IL

-

Modulating Saturated steam

control valve

+ Long radius bend

Cooling Variable orifice desuperheater

Superheated steam
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Actuator spindle

Superheated steam inlet
Pressure control valve
assembly

Cooling water inlet

Mixing chamber

[

"' Desuperheated steam outlet
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oy Minimum | Velocity Pipeline sizes
Minimum : (mm)
Steam cooling at
temperature A i
turndown water minimum
i above T, p fl
rano (°c) pressure OW. Minimum | Maximum
(bar) (m/s)
Depends
Tube bundle on coolant
control valve

Depends
Water bath on coolant
control valve

Multiple point
radial injection

Single nozzle
axial injection

Multiple nozzle
axial injection
(fixed area)

Multiple nozzle
axial injection
(spring
assisted)

Multiple nozzle
axial injection
(variable area)

Venturi

Greater
than steam
pressure

Steam
atomising

Depends on
variable orifice coolant
control valve

* Typical minimum cooling water pressure above the superheated steam pressure




