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Spence™ Air-Operated 
Steam-Atomizing Desuperheaters

Features
•	 Reduces the temperature of superheated steam 

by controlled direct injection of cooling water
•	 Steam atomizing 20:1 turndown
•	 Line Sizes 3 in. to 24 in. (larger sizes available 

upon request)
•	 Velocities to 8000 feet per minute
•	 Air operated only

Introduction
The Steam-Atomizing Desuperheater is designed to 
reduce and control the temperature of superheated 
steam by the controlled injection of a cooling 
water mist.

Principle of Operation
The controls consist of two valves, one for cooling 
water and one for atomizing steam. The valve’s 
position is determined by the air signal from a 
pneumatic temperature controller. On a rise in 
temperature, the controller’s air signal varies and the 
control valves open. This provides a balanced flow of 
steam and water to the Spence injector nozzle.
Cooling water emerges from the nozzle in a swirling 
spray. Atomizing steam issues from the concentric 
impact nozzle and disperses the water spray in the 
form of a fine mist. The coolant is injected counterflow 
to the superheated steam to promote full evaporation. 
Coolant flow is modulated to maintain the desired 
temperature setpoint.

Figure 1. Air-Operated, Steam-Atomizing Desuperheater
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Specifications
The specifications section on this page provides the ratings and other specifications for the air-operated, 
steam-atomizing desuperheater.

1. The pressure/temperature limits in this Bulletin and any applicable standard or code limitation should not be exceeded.

Available Types
1, 3, 5, 6 and 8

Maximum Temperature(1)

750°F / 399°C

Maximum Pressure(1)

600 psig / 41.4 bar

Materials of Construction
Stainless steel

Installation
1.	 Install the injector assembly with the nozzle outlet 

facing upstream.

Note
The injector nozzle is orificed for 
specific water and steam supply 
pressures. Verify the actual pressures 
against your order specification.

2.	 Install the control valves and strainers as shown 
with the arrows pointing in the direction of flow. 
See Figure 2.

3.	 Install the thermostat well so that its full length 
extends across the inside of the pipe. Seal weld 
the well to the pipe.

4.	 Read the separate instructions supplied with the 
pneumatic controller. Then install the controller 
at a convenient location remote from the 
thermostat well.

5.	 Pour heat transfer oil into the thermostat well and 
install the thermostat bulb.

6.	 Connect the output connection of the controller 
to the control valves with 3/8 in. / 9.53 mm 
copper tubing.

7.	 Connect a regulated source of instrument air to 
the supply connection of the controller and the 
positioner, if required.

8.	 Install the required pressure gages and 
thermometer as shown in Figure 2.

Figure 2. Air-Operated, Steam-Atomizing Desuperheater Station Installation
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Figure 3. Air-Operated, Steam-Atomizing Desuperheater Dimensions

TYPE
DIMENSIONS

B H J K
In. mm In. mm In. mm In. mm

1 4-1/2 114 1/4 6.35 2-3/4 69.9 2 50.8
3 5-3/8 137 1/2 12.7 2-3/4 69.9 2-1/2 63.5
5 6-1/2 165 1 25.4 4-1/4 108 4 102
6 7-9/12 197 1-1/4 31.8 6 152 5 127
8 9-13/16 249 2 50.8 7-1/2 190 8 203

Table 3. Air-Operated, Steam-Atomizing Desuperheater Dimensions

Table 2. Air-Operated, Steam-Atomizing Desuperheater Dimension A, mm (Metric)

Table 1. Air-Operated, Steam-Atomizing Desuperheater Dimension A, in. (Imperial)

TYPE
DIMENSION A

P = MAIN STEAM PIPE, mm
76.2 88.9 102 127 152 203 254 305 356 406 457 508 610

 1 177.8 190.5 216 254 279 330 394 419 445 495 546 597 699
 3 - - - - - - - - 216 254 279 330 394 419 445 495 546 597 699
 5 - - - - - - - - - - - - - - - - 279 330 394 419 445 495 546 597 699
 6 - - - - - - - - - - - - - - - - - - - - 330 394 419 445 495 546 597 699
 8 - - - - - - - - - - - - - - - - - - - - - - - - 394 419 445 495 546 597 699

TYPE
DIMENSION A

P = MAIN STEAM PIPE, IN.
3 3-1/2 4 5 6 8 10 12 14 16 18 20 24

 1 7 7-1/2 8-1/2 10 11 13 15-1/2 16-1/2 17-1/2 19-1/2 21-1/2 23-1/2 27-1/2
 3 - - - - - - - - 8-1/2 10 11 13 15-1/2 16-1/2 17-1/2 19-1/2 21-1/2 23-1/2 27-1/2
 5 - - - - - - - - - - - - - - - - 11 13 15-1/2 16-1/2 17-1/2 19-1/2 21-1/2 23-1/2 27-1/2
 6 - - - - - - - - - - - - - - - - - - - - 13 15-1/2 16-1/2 17-1/2 19-1/2 21-1/2 23-1/2 27-1/2
 8 - - - - - - - - - - - - - - - - - - - - - - - - 15-1/2 16-1/2 17-1/2 19-1/2 21-1/2 23-1/2 27-1/2
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Ordering Information
When ordering, complete the ordering guide on this 
page. Refer to the Specifications section. Review the 
description to the right of each specification and the 
information in each referenced table or figure. Specify 
your choice whenever a selection is offered.

Ordering Guide 
Type (Select One)

    1
    3
    5
    6
    8
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