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1. MAIN FEATURES  

SPRAYSTEP DS-3700 is a self-actuated, multi-nozzle, steam desuperheater 

suitable for steam conditioning applications where a precise 

temperature control is required with a wide range of flow 

rates. 

Unlike other desuperheaters, DS-3700 controls the 

injected flow of water by changing the number of 

open nozzles, which always operate at maximum 

pressure drop producing best water atomisation 

throughout the full operating range. 

The innovative design allows for a complete disassembly and 

replacement of all components with no permanent connections.  

The independence between the throttling section, in the nozzles 

head, and the sealing section, inside the connection flange to 

the steam line, guarantees a reliable and durable zero-

leakage seal. 

The connection of the nozzle head to the main body is specifically 

designed to avoid any damage caused by thermal shock and thermal 

fatigue, allowing a fast and easy replacement. 

The connection of lower body to main body is made using a 

proprietary threaded joining system, from the side of the 

connection to the steam line. This solution prevents the 

joint from being subjected to the forces transmitted by the 

connected pipes, increasing the main body stiffness, and 

excluding the possibility of leakage towards the outside. 

The lower body to main body connection, among other 

things, allows easy orientation of the spray nozzles in any 

direction with respect to the desuperheating water 

connection. 

Two different series of spray nozzle head are available with different 

numbers and sizes of nozzles to maximize the performances in most 

applications. 

The availability of special micro nozzles, allows the water evaporation also 

at very low steam velocities, maximizing the system turn-down compared 

with other desuperheaters. 

2. SIZES AND RATINGS 

Three different sizes of nozzle head are available with different 

dimension of the flanged connection to the steam line and different 

nominal stroke ranges. 

  

WATER 

CONNECTION 

STEAM 

CONNECTION 
RATINGS 

1" 
3” 

Class 150 ÷ 2500 

 

PN 10/16 ÷ 400 

1.1/2" 

1.1/2" 
4” 

2" 

2" 
6” 

3" 
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3. NOZZLE SERIES 

NOZZLE 

CODE 

Minimum working 

Pressure Drop 

bar 

Minimum  

Steam Velocity (1) 

m/s 

Maximum working 

Pressure Drop 

bar 

 

S00 0.2 1.5 

60 

S05 0.2 2 

S10 0.2 3 

S20 0.2 5 

S30 0.2 8 

S35 0.2 10 

S40 0.5 10 

S45 0.5 10 

S50 0.5 10 

M10 0.5 10 

M20 0.5 10 

M30 0.5 10 

M40 0.5 10 

M50 0.5 10 
(1) Minimum required steam velocity at injection point.  

4. FLOW CAPACITIES 

The desuperheater rated capacity depends on the main body and nozzle head size, related to the steam side connection, 

and on the type and number of spray nozzles installed.  

Different nominal strokes with different number and combinations of spray nozzles are available for each main body size. 

The smallest nozzle series “S”, that includes very low Cv nozzles allowing the dragging and evaporation of the water 

injected also at minimum steam velocity and maximizing the system turndown, can be installed on all head sizes. 

 

SIZE STROKE 
TYPE “S” TYPE “M” 

NOZZLES MAX Cv NOZZLES MAX Cv 

3” 

50 8 2.20 

  
60 10 2.76 

80 13 3.58 

100 16 4.41 

4" 

80 16 4.41 10 6.96 

100 21 5.79 13 8.97 

120 26 7.16 16 9.88 

6” 

100 27 7.44 16 12.4 

120 32 8.82 20 15.5 

150 40 11.3 25 20.1 

200 55 15.5 34 26.3 
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5. MATERIALS OF CONSTRUCTION 

BASIC CLASS A C D 

Temperature Range (Steam Side) 
-29°C / +425°C -29°C / +566°C -29°C / +566°C 

ITEM PART NAME 

1 UPPER BODY A105 A182 F22 A182 F91 

2 SEAT AISI 410 Hardened 

3 PLUG A564 630 H900 

4 PACKING ASSEMBLY GRAPHITE + Inconel 

11 PISTON A 182 F6NM Nitrided 

12 SPRAY NOZZLE HEAD GASKET GRAPHITE + AISI 316 

13 SEAT GASKET GRAPHITE + AISI 316 

16 PIN AISI 316 

21 UPPER STEM A479 XM19 

22 LOWER STEM AISI 316 

23 PIN AISI 316 

24 LOCK SPRING Inconel 718 

25 THREADED RING A 182 F91 Nitrided 

26 STOP RING A182 F91 

27 STOP SCREW AISI 316 

28 COUPLING BUSH ASTM 182 F91 Nitrided 

30 FILTER A182 F22 

31 SEAL RING GRAHITE + Inconel 

32 PISTON RING A 182 F6NM Nitrided 

33 LOWER BODY ASTM 335 P22 ASTM A335 P91 

34 LOWER BODY BUSHING ASTM A479 410 

35 UPPER BODY BUSHING ASTM A479 410 

36 VORTEX GENERATOR ASTM A479 410 

37 SPRAY NOZZLE 1.4913 - X19CrMoNbVN11-1 

38 BODY SPRAY NOZZLE HEAD ASTM A 182 F6NM Nitrided 

39 DOWEL SCREW AISI 316 

44 GASKET GRAPHITE + AISI 321 
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6. OVERALL DIMENSIONS  

WATER  

INLET  

F1 

STEAM  

CONNECTION  

F2 

WATER INLET  

RATING 
STROKE 

ø Pipe  

Min. 
A B 

C  
RF/RJ 

ØD E F L 

M 

1" - 1 1/2" 1 1/2" 2" 3" 

RF RJ RF RJ RF RJ RF RJ 

1" – 1 1/2" 3" 

Class 

150÷1500 

PN 10÷250 

50 6" (1) 315 

200 

200 70 

290 371 
14" 

15 22 

      
60 8" 318 282 391       

100 10" 335 290 431 16"       

Class 2500 

PN 400 

50 6" (1) 315 

250 

350 377 
14"       

60 8" 318 342 391       
100 10" 335 350 431 16"       

1 1/2" - 2" 4" 

Class 

150÷1500 

PN 10÷250 

80 12" 315 

250 

250 95 

360 552 24"   

15 22 20 27 

  
100 12" 318 360 572 

26"     
120 14" 335 373 592     

Class 2500 

PN 400 

80 12" 315 

290 

410 552 24"     
100 12" 318 410 572 

26"     
120 14" 335 423 592     

2" - 3" 6" 

Class 

150÷1500 

PN 10÷250 

100 14" 560 

300 

300 140 

430 686 
30"     

20 27 25 29 

120 16" 575 

470 

707     
150 16" 590 736 32"     
200 18" 615 786 34"     

Class 2500 

PN 400 

100 14" 560 

390 

540 686 
30"     

120 16" 575 

580 

707     
150 16" 590 736 32"     
200 18" 615 786 34"     

(1) Max pipe schedule 120 

 

  Water inlet filter available on request 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Standard mounting positions 

 

 

 

 

 

 



 
DS-3700 – MULTI NOZZLE STEAM DESUPERHEATER

  

7
 

Control 

Valve 

Division 

7. MASSES 

Desuperheater with minimum stroke - kg 

NPS NPS 
Rating Water 

Steam Flange Rating 

Steam Water 150 300 600 900 1500 2500 

3'' 

1'' 

150 30 - - - - - - - - - - 

300 30 33 - - - - - - - - 

600 30 33 33 - - - - - - 

900 32 35 35 40 - - - - 

1500 32 35 35 40 49 - - 

2500 34 37 37 42 51 72 

1 1/2'' 

150 30 - - - - - - - - - - 

300 32 35 - - - - - - - - 

600 32 35 35 - - - - - - 

900 35 38 38 43 - - - - 

1500 35 38 38 43 51 - - 

2500 41 44 44 49 58 78 

4'' 

1 1/2'' 

150 62 - - - - - - - - - - 

300 63 68 - - - - - - - - 

600 63 68 73 - - - - - - 

900 66 71 75 82 - - - - 

1500 66 71 75 82 90 - - 

2500 73 77 82 88 96 131 

2'' 

150 63 - - - - - - - - - - 

300 63 68 - - - - - - - - 

600 64 69 74 - - - - - - 

900 71 75 80 86 - - - - 

1500 71 75 80 86 95 - - 

2500 79 83 88 95 103 138 

6'' 

2'' 

150 127 - - - - - - - - - - 

300 128 136 - - - - - - - - 

600 129 137 150 - - - - - - 

900 135 144 156 173 - - - - 

1500 135 144 156 173 198 - - 

2500 143 152 165 181 206 303 

3'' 

150 129 - - - - - - - - - - 

300 132 141 - - - - - - - - 

600 132 141 154 - - - - - - 

900 137 146 159 175 - - - - 

1500 146 155 167 184 209 - - 

2500 167 175 188 205 229 326 

 

Correction for stroke - kg 

Stroke SIZE 3” SIZE 4” SIZE 6” 

mm kg kg kg 

50 - -   

60 0.2   

80 0.7 - -  

100 1.1 0.6 - - 

120  1.2 1.0 

150   2.5 

200   5.0 
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8. SHUTOFF PRESSURES 

Class 150 ÷ 900 

 
 Fail to CLOSE Fail to OPEN 

NPS  

STEAM 

Stroke 

mm 
Actuator Type Action 

Spam  

psi 

Supply  

psi 

Shutoff 

bar 
Actuator Type Action 

Spam  

psi 

Supply  

psi 

Shutoff 

bar 

3" 

50 SD15 Diaphragm Direct 15÷30 40 155 SD15 Diaphragm Reverse 15÷30 50 155 

60 SD15 Diaphragm Direct 15÷30 40 155 SD15 Diaphragm Reverse 15÷30 50 155 

100 SD24 Diaphragm Direct 15÷30 40 155 SD24 Diaphragm Reverse 15÷30 50 155 

4" 

80 SD18L Diaphragm Direct 15÷30 40 155 SD18L Diaphragm Reverse 15÷30 50 155 

100 SD24 Diaphragm Direct 15÷30 40 155 SD24 Diaphragm Reverse 15÷30 50 155 

120 SD24L Diaphragm Direct 15÷30 40 155 SD24L Diaphragm Reverse 15÷30 50 155 

6" 

100 SD24 Diaphragm Direct 15÷30 40 155 SD24 Diaphragm Reverse 15÷30 50 155 

120 SD24L Diaphragm Direct 15÷30 40 155 SD24L Diaphragm Reverse 15÷30 50 155 

150 SD24L Diaphragm Direct 15÷30 40 155 SD24L Diaphragm Reverse 15÷30 50 155 

200 PA360 Piston Direct 23÷40 60 155 PA360 Piston Reverse 15÷30 60 155 

 

Class 1500 ÷ 2500 

 
 Fail to CLOSE Fail to OPEN 

NPS  

STEAM 

Stroke 

mm 
Actuator Type Action 

Spam  

psi 

Supply  

psi 

Shutoff 

bar 
Actuator Type Action 

Spam  

psi 

Supply  

psi 

Shutoff 

bar 

3" 

50 SD15 Diaphragm Direct 15÷30 40 206 SD15 Diaphragm Reverse 15÷30 50 265 

60 SD15 Diaphragm Direct 15÷30 40 206 SD15 Diaphragm Reverse 15÷30 50 265 

100 SD24L Diaphragm Direct 15÷30 40 300 SD24 Diaphragm Reverse 15÷30 50 300 

4" 

80 SD24 Diaphragm Direct 15÷30 40 286 SD18L Diaphragm Reverse 15÷30 50 266 

100 SD24 Diaphragm Direct 15÷30 40 286 SD24 Diaphragm Reverse 15÷30 50 300 

120 SD24L Diaphragm Direct 20÷40 60 300 SD24L Diaphragm Reverse 15÷30 50 300 

6" 

100 SD24 Diaphragm Direct 15÷30 40 195 SD24 Diaphragm Reverse 15÷30 60 300 

120 SD24L Diaphragm Direct 20÷40 60 254 SD24L Diaphragm Reverse 15÷30 60 300 

150 SD24L Diaphragm Direct 20÷40 60 254 SD24L Diaphragm Reverse 15÷30 60 300 

200 PA500 Piston Direct 26÷40 60 300 PA500 Piston Reverse 15÷30 60 300 

 

Shutoff pressures listed in the tables are calculated for zero leakage sealing class and are limited to 155 bar for Class 

150÷900 and to 300 bar for Class 1500÷2500. 
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9. RECOMMENDATION FOR DESUPERHEATER INSTALLATION 

DS-3700 multi-nozzle desuperheater is recommended for steam conditioning applications where a precise temperature 

control is required in a wide range of flow rates.  

In the direct temperature control applications, the control loop, acting on the injected water flow, is closed directly on 

the steam temperature value measured by a probe immersed in the steam flow. 

 

 

 
Steam desuperheating by water injection with closed loop steam temperature control. 

 

In order to allow the injected water for complete evaporation, the steam temperature sensor must be installed at 

appropriate distance downstream the water injection point. 

Since the smaller is the diameter of the injected water droplets the shorter is the required time for evaporation, it follows 

that at equal steam speed the better is water atomization, the shorter is the distance for a complete evaporation. The 

use of the high efficiency smallest nozzles, can therefore contribute to compact the installation layout while still 

guaranteeing high system efficiency. 

 

In optimized conditions, with difference between the desuperheated steam 

temperature and the saturated steam temperature over 10 °C, the typical temperature 

probe distance to the water injection point is about 10 meters. 

Before temperature probe, at maximum distance from water injection point, a 

condensate extraction must be always installed to remove re-aggregate unevaporated 

water.  

 

The presence of elbows, flow measuring nozzles or diaphragms, sensor probes, not full-

bore valves, or uninsulated piping sections, can promoting water droplets reaggregation 

dramatically reducing evaporation efficiency, increasing temperature probe minimum 

required distance, and even compromising the proper system operability. 

 

In the case the above recommendations on temperature probe distance and/or 

presence of obstacles between water injection point and temperature probe cannot be 

avoided, and when the difference between desuperheated steam temperature and the 

steam saturated temperature is lower than 10 °C (but not lower than 5°C) the 

installation of a temperature sensor protection is recommended. 

 

For further details on desuperheating system layout and installation prescriptions, please refer to AST Steam Conditioning 

technical guide. 

   

Superheated steam Desuperheated steam

Cooling water

TT

Set Point
Positioner

 

Thermowell protection. 

FLOW 
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10. AST DESUPERHEATERS FULL RANGE 

10.1. CODING SYSTEM 

 

10.2. FIELD OF APPLICATION 

 
 

+ + +
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VARIABLE AREA NOZZLE

SELF ACTUATED
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Fixed Area Nozzle
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(CV-875D)
Self Actuated
Multi-Nozzle

DS-3430 - VA

Variable Area
Multi Nozzle

DS-3100 - VN
Venturi Nozzle

DS-3630 - SA
Steam Assisted

Multi Nozzle

The diagram is calculated assuming maximum steam velocity = 150 m/s.

The diagram reports field of application of various steam desuperheating solutions as function of required system turndown and minimum steam velocity at injection point.

DS-321W - FA
Wafer Fixed Area
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DS-3711 - Class 150 to Class 1500, with “S” series spray nozzles and optional water inlet filters 

1” x 3” stroke 50 mm with 8 nozzles  
2” x 6” stroke 150 mm with 40 nozzles  
2” x 6” stroke 200 mm with 55 nozzles  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DS-3711 -  Stroke 50 mm with 8 “S” nozzles  
 DN 1” Class 600 RF x 3” Class 600 RF (left) 
 DN 1” Class 600 RF x 3” Class 1500 RF (right) 
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