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LESER Safety Valves for every industrial application
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GeneralGeneral

Orifice diameter d0 6, 10 mm
Set pressure 0,1 – 365 bar, 1,5 – 5294 psig
Sealing metal to metal and soft seal (sealing plate)

Type 437Type 437

Orifice diameter d0 10 mm
Set pressure 5 – 180 bar, 72,5 – 2610 psig
O-ring soft seal

Type 438Type 438

Orifice diameter d0 10 mm
Set pressure 0,1 – 16 bar, 1,5 – 232 psig
Vulcanized soft seal

Type 439Type 439

Options Series 437Options Series 437

Orifice diameter d0 9, 13, 17,5 mm
Set pressure 0,2 – 250 bar, 2,9 – 3626 psig
Sealing metal to metal and soft seal (sealing plate)

Type 459Type 459

Orifice diameter d0 6, 9, 13 mm
Set pressure 0,2 – 850 bar, 2,9 – 12328 psig
Sealing stellited metal to metal

Type 459 HDDType 459 HDD

Orifice diameter d0 9, 13, 17,5 mm
Set pressure 0,5 – 250 bar, 7,2 – 3626 psig
O-ring soft seal

Type 462Type 462

Orifice diameter d0 9, 13 mm
Set pressure 0,5 – 350 bar, 7,2 – 5076 psig
O-ring soft seal

Type 462 HDDType 462 HDD

Options Series 459Options Series 459
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LESER –  
Compact Performance Safety Valves

This product group stands for

 ✓   Compact dimensions with high capacity relative 
to the safety valve size 

 ✓  Great variety of threaded and flanged connections 
 ✓  Wide pressure range  

LESER´s Compact Performance Safety Valves  

• Are designed to meet all industrial applications up to F orifice 
•  Open rapidly with an overpressure of max. 5 % (Series 459) 

resp. 10 % (Series 437) to the full design lift. 
•  Have a maximum blowdown of minus 10 % for steam / gas

service and minus 20 % for liquid service. 
•  Are developed in a close cooperation with plant engineers 

and service specialists.
•  Serve for protection of processes and equipment.
•  Are approved by all important approval organisations 

worldwide which ensures the worldwide applicability e. g.:

  •  European Community: CE-marking according to the 
Pressure Equipment Directive (PED) 97/23/EC and
EN ISO 4126-1

  •  USA: UV-stamp according to ASME Section VIII Division 1, 
National Board certified capacities

  •  Germany: VdTÜV approval according to PED,
EN ISO 4126-1, TÜV SV 100 and AD 2000-Merkblatt A2

  •  Canada: Canadian Registration Number according
to the requirements of particular provinces

  •  China: AQSIQ based on the approval according to
ASME Section VIII Division 1 and AD 2000-Merkblatt A2 

Furthermore, all LESER Compact Performance Safety Valves 
are designed, marked, produced and approved according to the 
requirements of the following regulations (directives, codes, rules 
and standards).

EN ISO 4126-7, EN 12266-1 / -2, ISO 7-1 threads, ISO 228 
threads, EN 1092 Part I and II flanging ASME PTC 25, ASME-
Code Sec. II, ASME B 16.34, ASME B1.20.1 threads and 
ASME B16.5 flanging, API Std. 527, API RP 576
AD 2000-Merkblatt A4, AD 2000-Merkblatt HP0, TRD 110,
TRD 421, TRD 721 
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Applications

LESER – Compact Performance Safety Valves

offer ultimate protection against unallowable over-
pressures in all applications for steam, gases and
liquids where smaller capacities are required.

Typical applications for LESER Compact Performance
Safety Valves are:

• Air / gas compressors and pumps
• Technical gases and CO2 plants
• Cylinder filling stations
• Chemical equipment and piping
• Pressure vessels and piping systems containing gas, 
  air, liquid or steam 
• LPG / LNG terminals, carriers etc.
• Cryogenic systems and oxygen applications
• Thermal relief
• High pressure extraction plants

General Design Features

LESER´s Compact Performance Safety Valves 

cover a large variety of types, materials and 
options to fit any application:

•  Connection sizes from 3/8" to 1 1/2" and 5 orifices
(D through F) provide high suitability to the application

•  Threaded connections, male and female, according to 
all international standards guarantee worldwide applicability

•  Flanged connections according ANSI, DIN and JIS 
guarantee a worldwide applicability

•  Inlet pressure ratings up to PN 700 /  Class 2500 to fit all 
required design pressures

•  2 standard based / inlet body materials, Chrome steel and 
stainless steel as well as 3 standard body materials, ductile 
iron, steel and stainless steel can be selected according to 
the application

•  All parts can be machined from bar materials to cover 
special material requirements such as Hastelloy®, Duplex, 
Super Duplex, Tantalum or Titanium within 
unrivalled lead time

•  Set pressures from 0,1 to 850 bar / 1,5 to 12328 psig 
make Compact Performance safety valves suitable for all 
industrial processes

•  Operating temperatures from -270 to 550 °C /  -454
to 1022 °F cover a wide range of applications

•  One design and spring (single trim) for steam, gas and
liquid applications reduces the number of spare parts
and ensures low cost maintenance management

•  Ringless design needs no trim adjustments for easy
maintenance

•  One-piece spindle reduces friction which leads to high 
operation accuracy

•  Self-draining body design, avoids residues and reduces 
corrosion

LESER´s Compact Performance Safety Valves 

can be customized with a great variety of options, e. g.:

•  Special connections specified by the customer for
optimised adaptation to the plant

•  Stellited or hardened metal sealing for longer product life
•  Soft seat solutions for superior tightness 
•  Stainless steel bellows for back pressure compensation
•  Heating jackets for applications with high viscosity fluids
•  Base / inlet body, body, bonnet and all internal parts can 

be produced in special materials exactly to meet customer 
specification requirements

General InformationGeneral Information
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How to find the right Product Group

Valve finderValve finder
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Orifice > F

Critical
Service

How to find 
the right Safety Valve 

Product Group

No

No

No

No

Orifice < F

Yes

Yes

Yes

Yes

Modulate
Action

Clean
Service

Required
Orifice letter?

Steam, gas and liquid 
application with low capacity 

relating to the valve size?

API specified application?

Critical Service / High Corrosive 
application?

Clean Service application?

Compact 
Performance
Compact 
Performance

High
Performance
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How to find the right Safety Valve

Valve finderValve finder
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How to find 
the right Compact Performance 

Safety Valve 

LEO [inch2]

[barg] [psig] 

Orifice
0 

16 

68 

93 

180 

200 

250 

330 

350 

365 

420 

590 

700 

850 

100 

0,1 0,2 0,3 0,05 

0,5 x D

0,15 

D E F 

0 

232 

986 

1349 

2611 

2901 

3626 

4786 

5076 

5294 

6092 

8557 

10153 

12328 

1450 

Tightness

Capacity 

Series 437 Series 459 

Type 439   Vulcanized 
soft seal 

Type 437  

Type 437   

Type 459  

Type 459   

Sealing plate 

Metal to metal 

Sealing plate 

Metal to metal 

Type 438 Type 462 O-ring-disc O-ring-disc 

459 d0 9 

437 d0 10 
 

437 d0 10 
long 
 

459 d0 13 / 
459 HDD d0 13 

459 d0 17,5 

459 HDD d0 9 

459 HDD  
d0 6 

437 d0 6 
long 
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LEO [inch2]

Orifice

0,1 0,2 0,3 0,05 0,15 

D E F 

0 

Set pressure

Set pressure

[barg] [psig] 

438 d0 10 

438 d0 10 
long 

462 d0 9 
 

462 d0 13 / 
462 HDD d0 13 
 

462 d0 17,5 
 

462 HDD d0 9 
 

438 d0 10 

 

0,5 x D

Metal to metal seat

Soft seal
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Valve size
Type 4373 4374 4373 4374 4383 4384 4383 4384 4393 4394

Long Version Long Version

Act. Orifice diameter d0 [mm] min. – 6 – – –
Act. Orifice diameter d0 [inch] min. – 0,236 – – –
Act. Orifice diameter d0 [mm] max. 10 10 10 10 10
Act. Orifice diameter d0 [inch] max. 0,394 0,394 0,394 0,394 0,394

Approvals
 Type 4373 4374 4373 4374 4383 4384 4383 4384 4393 4394

Country Code Media Long Version Long Version

Europe
DIN EN ISO 4126-1

CE-Marking
S/G/L 072020111Z

0008/0/21-1
072020111Z
0008/0/21-1

072020111Z
0008/0/21-1

072020111Z
0008/0/21-1

072020111Z
0008/0/21-1

Germany
AD 2000-

Merkblatt A2
S/G/L TÜV SV

980
TÜV SV

980
TÜV SV

980
TÜV SV

980
TÜV SV

980

United 
States

ASME VIII
only d0 10 mm 

S/G M37213 M37213 M37190 M37190 M37190

L M37189 M37189 M37202 M37202 M37202

Canada CRN S/G/L OG0772.9C OG0772.9C OG0772.9C OG0772.9C OG0730.95
China CSBQTS S/G/L 02301T 02301T 02301T 02301T 02301T
Russia DIN GOST GOSGOTTECHNADZOR ✓ ✓ ✓ ✓ ✓

 Classification societies
Bureau Veritas BV ✓ ✓ ✓ ✓ ✓

Det Norske Veritas DNV ✓ ✓ ✓ ✓ ✓

Germanischer Lloyd GL ✓ ✓ ✓ ✓ ✓

Lloyd`s Register EMEA   LREMEA ✓ ✓ ✓ ✓ ✓

Registro Italiano Navale RINA ✓ ✓ ✓ ✓ ✓

Materials
1.4104 SA 479 430 ✓ ✓ ✓ ✓ ✓

1.4404 SA 479 316L ✓ ✓ ✓ ✓ ✓ 

1.4104/0.7043 430/Ductile Gr. 60-40-18 – – – – –
1.4404/1.0460 316L/Carbon steel – – – – –

1.4404 SA 479 316L – – – – –

Set pressure
Metric Units min. p [bar] 0,1 180 5 93 68 0,1
US Units min. p [psig] 1,5 2611 72,5 986 1348 1,5
Metric Units max. p [bar] 93 68 365 93 68 180 16
US Units max. p [psig] 986 1348 5294 986 1348 2611 232

Capacities
 

LEOS/G min. – 0,021 – – –
LEOS/G max. 0,057 0,057 0,057 0,051 0,051
OrificeS/G min. – – – – –
OrificeS/G max. – – – – –
LEOL min. – 0,022 – – –
LEOL max. 0,062 0,062 0,060 0,060 0,060
OrificeL min. – – – – –

 OrificeL max. – – – – –
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Temperature range
acc. to DIN EN min. [°C]  -10 -270  -10 -270  -10 -45  -10 -45  -10 -45

max. [°C] 220 280 220 280 150 150 150 150 150 150
min. [°F] 14 -454 14 -454 14 -49 14 -49 14 -49
max. [°F] 428 536 428 536 302 302 302 302 302 302

acc. to ASME min. [°C] -29 -268 -29 -268 -29 -268 -29 -268 -29 -268
max. [°C] 220 280 220 280 150 150 150 150 150 150
min. [°F] -20 -450 -20 -450 -20 -450 -20 -450 -20 -450
max. [°F] 428 536 428 536 302 302 302 302 302 302

The temperature is limited by soft seal material. The stated values are valid for EPDM.
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Valve size
Type 4593 4592 4594 4594 4623 4622 4624 4624

HDD HDD

Act. Orifice diameter d0 [mm] min. 9 6 9 9
Act. Orifice diameter d0 [inch] min. 0,236 0,236 0,354 0,354
Act. Orifice diameter d0 [mm] max. 17,5 13 17,5 13
Act. Orifice diameter d0 [inch] max. 0,689 0,512 0,689 0,512

Approvals
 Type 4593 4592 4594 4594 4623 4622 4624 4624

Country Code Media HDD HDD

Europe
DIN EN ISO 4126-1

CE-Marking
S/G/L 072020111Z

0008/0/13
072020111Z
0008/0/13

072020111Z
0008/0/13

072020111Z
0008/0/13

Germany
AD 2000-

Merkblatt A2
S/G/L TÜV SV

909
TÜV SV

909
TÜV SV

909
TÜV SV

909

United 
States ASME VIII

S/G M37112 M37112 M37112 M37112

L M37101 M37101 M37101 M37101

Canada CRN S/G/L OG0730.95 OG0730.95 OG0730.95 OG0730.95
China CSBQTS S/G/L 02301T 02301T 02301T 02301T
Russia DIN GOST GOSGOTTECHNADZOR ✓ ✓ ✓ ✓

 Classification societies
Bureau Veritas BV ✓ ✓ ✓ ✓

Det Norske Veritas DNV ✓ ✓ ✓ ✓

Germanischer Lloyd GL ✓ ✓ ✓ ✓

Lloyd`s Register EMEA   LREMEA ✓ ✓ ✓ ✓

Registro Italiano Navale RINA ✓ ✓ ✓ ✓

Set pressure
Metric Units min. p [bar] 0,1 180 93 0,1
US Units min. p [psig] 1,5 2610 1349 1,5
Metric Units max. p [bar] 180 330 180 16
US Units max. p [psig] 2610 4786 2611 232

Temperature range
acc. to DIN EN min. [°C]  -10 -85  -200 -270  -10 -45  -45 -45 

max. [°C] 300 400 400 300 150 150 150 150
min. [°F] 14 -121 -328 -454 -10 -49 -49 -49
max. [°F] 572 752 752 572 302 302 365 302

acc. to ASME min. [°C] -29 -29 -184 -268 -29 -45 -45 -268
max. [°C] 300 427 472 300 150 150 180 150
min. [°F] -20 -20 -300 -450 -20 -20 -49 50
max. [°F] 572 800 800 572 302 302 302 302

Capacities
LEOS/G min. 0,082 0,036 0,082 0,082
LEOS/G max. 0,310 0,171 0,310 0,171
OrificeS/G min. – – – –
OrificeS/G max. 1,01 x F 1,5 x D 1,01 x F 1,5 x D
LEOL min. 0,086 0,038 0,086 0,086
LEOL max. 0,325 0,179 0,325 0,179
OrificeL min. – – – –

 OrificeL max. 1,05 x F 1,6 x D 1,05 x F 1,05 x F

Materials
1.4104 SA 479 430 – – – –
1.4404 SA 479 316L – – – –

1.4104/0.7043 430/Ductile Gr. 60-40-18 ✓ –  – – ✓ –  – –
1.4404/1.0460 316L/Carbon steel – ✓ – – – ✓ – –

1.4404 SA 479 316L – – ✓ ✓ – – ✓ ✓
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The temperature is limited by soft seal material. The stated values are valid for EPDM.
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This option is covered by standard design   
  
Available

Not possible 

*

–

✓

 General signs and symbols  

 Flange dimensions of LESER Series 437, 459 exceed flange dimension as mentioned in ASME / ANSI B16.5 and
 DIN EN 1092. This exceed is in accordance with API Standard 526, Section 2.4. 
 
 Dimensions: “For some valve designs, the inlet raised face height may substantially exceed the nominal dimension 
 specified in ASME / ANSI B16.5 (and DIN EN 1092). Consult the manufacturer for exact dimension.” 
 The reason for this exceed is:
 - height of nozzle placed in the inlet of valve
 - the slip on flange construction

 

 The flange standard shows the same drilling, facing and outer diameter for several pressure ratings, e. g. PN 16 up to PN 40 
 Due to the pressure rating of the machined slip on flanges LESER fulfills the requirements for flange thickness e. g. of PN 16  
 but not PN 40 

 The effective MSS SP-6 (Edition 2001) does not mention “smooth finish” anymore. 
 In MSS SP-6 (Edition 1980) “smooth finish” is defined for finishes of contact flanges as “250 µinch (6,3 µm) AARH max.”.
 LESER supplies flange facings according to ASME B16.5 – 1996, paragraph 6.4.4.3:
 “Either a serrated concentric or serrated spiral finish resulting in service finish from 125 µinch to 250 µinch average 
 roughness shall be furnished.” This finish meets the requirements of MSS SP-6 (Edition 1980), which is not valid anymore!

 Stock finish is not defined in any technical standard. If purchase orders show “stock finish” LESER supplies standard
 facing according to DIN or ASME (marked with * in table “Flange facings” of each valve series).

 General information concerning flange drillings and flange facings     

Dimensions

Multiple
pressure rating

Smooth finish

Stock finish

 Materials     

 Please find below a summary of material codes at LESER. Please note that      
  - for every body material an inspection certificate 3.1 according to EN 10204 is available 
 - many materials have a multiple inspection certificate 3.1.

  Flanged safety valve body               Body material is certified with 3.1 (EN 10204) for the following materials 
 Material code Threaded safety valve inlet body EN  ASME
 2 Stainless steel 1.4404  SA 479 316L    

 3 Chrome steel 1.4104  SA 479 430 

 4 Stainless steel 1.4404, 1.4571   SA 479 316L, 316Ti 

 X Other materials on request e. g. 2.4610   e. g. Hastelloy®   

 Signs and symbols for flange drillings and flange facings   

*

–

(*)

Standard design, no option code required 

Flange dimensions except flange thickness are in accordance with flange standard (e. g. ASME B16.5) 
Flange thickness is smaller (max. 2 mm), see “Multiple pressure rating”

Flange drilling /  facing is not possible   

 Option code for flange drilling and dimension, e. g. I22          

 
 I22

  Flange drilling as specified in flange standard      
    Outer flange diameter, flange thickness and height of flange facing may be larger, see “Dimensions”   
 
 Option code for flange facing, e. g. H62          

 
 H62

      
   

Flange facing as specified in flange standard
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Ratio of lift / flow diameter h / d0

Sample Determination of Kdr/αw : Type 459, d0 13 mm 

How to useHow to use
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Determination of coefficient of discharge
in case of lift restriction or back pressure

Type 459Type 459

1) Back pressure correction factor Kb acc. to API 520 topic 3.3. For further information refer to LESER Engineering Handbook
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Diagram for evaluation of ratio of lift / flow diameter (h/d0) 
in reference to the coefficient of discharge (Kdr/αw)

1

1a

0,60

0,175 1b

2

2b

2a0,30

0,79

Diagram for evaluation of ratio of the coefficient of discharge (Kdr/αw) 
in reference to the ratio of back pressure/set pressure (pa0/p0)

2c

h = Lift [mm]
d0 = Flow diameter [mm] of selected safety
  valve, refer to table article numbers
h/d0 = Ratio of lift / flow diameter 
pa0 = Back pressure [bara]
p0 = Set pressure [bara]
pa0/p0 = Ratio of back pressure / set pressure 
Kdr = Coefficient of discharge 
  acc. to DIN EN ISO 4126-1 
αw = Coefficient of discharge 
  acc. to AD 2000-Merkblatt A2
Kb = Back pressure correction factor
  acc. to API 520 topic 3.3

Diagram 1
Determination of the restricted lift due to reduced Kdr/αw

Diagram 2
Determination of reduced Kdr/αw or Kb

1)
 due to back pressure

Step Description Sample Step Description Sample

1
Calculate the required coefficent of discharge of 
the selected safety valve. Applicable formulas 
are stated in codes and standards.

1
Calculate the back pressure ratio pa0/p0 using the 
actual values for set pressure  p0  [bara] 100
and back pressure  pa0 [bara] 30Kdr/αw = 0,60 pa0/p0 = 0,30

2 Select the starting point (0,60) at the Y-axis 
of the diagram. 2 Select the starting point (0,30) at the X-axis 

of the diagram.

3 Lay a horizontal line onto the ratio graph for 
identify the intersection point. 3 Lay a vertical line onto the ratio graph to identify 

the intersection point.

4 Lay a vertical line to the X-axis to identify the 
ratio of lift / flow diameter (h/d0).

4 Lay a horizontal line to the Y-axis to identify
the reduced Kdr/αw or Kb.

Kdr/αw = 0,79

h/d0 = 0,175 Kb = 0,97

5
Calculate the restricted lift using the formulas 
h = d0 x h/d0. (For ordering a lift restriction 
please use option code J51 ref. to page 09/16)

h = 13 x 0,175
h = 2,3 mm 5 Calculate the sizing with the established 

Kdr /αw or Kb.

1 2

  Sample – Type 459, flow diameter d0 = 13mm, rated lift h = 3,0mm, Kdr/αw S/G = 0,81Explanation

1a 2a

2b

d0 Ø 13 mm

d0 Ø 13 mm

1b

0,97

2c



Sample Capacity sheet – 
How to select capacities for steam: Type 459 d0 9 mm 
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Explanation Type 459 d0 9 mm 

No.  Description  Metric Units  US Units Example

1 Code  AD 2000-Merkblatt A2

2 Actual orifice diameter d0 [mm] [inch] 9

3 Actual orifice area A0 [mm2] [inch2] 63,6

4 LESER Effective Orifice LEOS/G [inch2] [inch2] 0,082

5 Set pressure [barg] [psig] 2

6 Capacity [kg/h] [lb/h] 93

7 Base of calculation see table page 00/10

Capacities 

Capacities for saturated steam according to ASME Section VIII (UV), 
based on set pressure plus 10% overpressure.

Capacities at 2,07 bar (30 psig) and below are based on 0,207 bar
(3 psig) overpressure.

*) LEOS/G/L = LESER Effective Orifice steam / gas / liquids please refer to page 00/11

Metric Units AD 2000-Merkblatt A2
Actual Orifice diameter d0 [mm] 9

Actual Orifice area A0 [mm2] 63,6

LEO*) [inch2] S/G = 0,082 L = 0,086

Set pressure Capacities

Steam Air Water
saturated 0° C and 

1013 mbar
20° C

[bar] [kg/h] [mn
3/h] [103kg/h]

0,2

0,5

1

1,5 77 92 2,54

2 93 113 2,93

1

2

5

6

Capacities for saturated steam according to AD 2000-Merkblatt A2,
based on set pressure plus 10 % overpressure.    
    
Capacities at 1 bar (14,5 psig) and below are based on 0,1 bar
(1,45 psig) overpressure.

7

US Units ASME Section VIII
Actual Orifice diameter d0 [inch] 0,354

Actual Orifice area A0 [inch2] 0,099

LEO*) [inch2] S/G = 0,082 L = 0,086

Set pressure Capacities

Steam Air Water
saturated 60° F and 

14,5 psig
70° F

[psig] [lb/h] [S.C.F.M.] [US-G.P.M.]

15 134 48 9,02

20 155 55 10,2

30 196 70 12,2

40 242    86 14,1

50 287 103 15,8

4
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LESER Effective Orifice

Pressure relief devices may be initially sized using the equa-
tions shown in API RP 520, topic 3.6 through 3.10 as appro-
priate for vapors, gases, liquids, or two phase flow. These 
equations utilize effective coefficient of discharge (S/G 0,975, 
L 0,650) and effective areas (acc. to API Std. 526, Fifth Edition, 
June 2002, table 1) which are independent of any specific 

valve design. In this way the designer can determine a pre-
liminary pressure relief valve size.
By using the LESER Effective Orifice the designer can directly 
select a LESER safety relief valve after calculating. A verifica-
tion of the sizing with the selected actual orifice and the
rated coefficient of discharge is not necessary.

4

For further information refer to LESER Engineering Handbook

Base of capacity calculation

Metric Units US Units

Code Capacity calculation according to
AD 2000-Merkblatt A2

Capacity calculation according to
ASME Section VIII (UV)

Media

Steam
(saturated steam)

Standard
conditions

Steam table IAPWS-IF97
IAPWS Industrial Formulation for 
the Thermodynamic Properties

of Water and Steam

[kg/h]

Steam table IAPWS-IF97
IAPWS Industrial Formulation for
the Thermodynamic Properties

of Water and Steam

[lb/h]

Air Standard
conditions 0 °C and 1013 mbar [mn

3/h] 16 °C (60 °F) [S.C.F.M.]

Water Standard
conditions 20 °C (68 °F)  [103 kg/h] 21 °C (70 °F) [US-G.P.M.]

All Media

Calculation
pressure Set pressure plus 10 % overpressure Set pressure plus 10 % overpressure

Calculation
pressure for

low set pressure

Capacities at 1 bar (14,5 psig)
and below are based on 0,1 bar 

(1,45 psig) overpressure.

Capacities at 2,07 bar (30 psig)
and below are based on 

0,207 bar (3 psig) overpressure.

7

Example   Capacity calculation pressure

Metric Units US Units

Set pressure Capacity calculation pressure Set pressure Capacity calculation pressure

10 bar 10 bar + 10% overpressure = 11 bar 145 psig 145 psig + 10% overpressure = 159,5 psig

0,5 bar 0,5 bar + 0,1 bar overpressure = 0,6 bar 20 psig 20 psig + 3 psig overpressure = 23 psig

LEOS/G
LESER Effective Orifice (for steam, gas and vapor) [inch2] refer to page 00/11 

LEOL
LESER Effective Orifice (for liquid) [inch2] refer to page 00/11
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This table based on the rated coefficient of discharge for steams and gases of LESER safety valves certified by ASME. 
The appropriated K-values are shown in the column “K-value” of the table.

LEOS/G/LLEOS/G/L

00/11 LWN 481.01-E

LEOS/G   LESER Effective Orifice (for steam, gas and vapor)

Orifice acc.
API 526

LESER-Series DN Inlet size d0 [inch] d0 [mm] K-value
LEOS/G

[inch2]
% of higher

orifi ce
% of lower

orifi ce

437 1/2" 0,236 6,0 0,458 0,021 18,7%

459 10 1/2" 0,236 6,0 0,811 0,036 33,1%

438 1/2" 0,394 10,0 0,406 0,051 46,1%

439 1/2" 0,394 10,0 0,406 0,051 46,1%

437 1/2" 0,394 10,0 0,458 0,057 52,0%

459 15 3/4" 0,354 9,0 0,811 0,082 74,6%

462 15 3/4" 0,354 9,0 0,811 0,082 74,6%

D 0,110 100,0% 100,0%
459 15 3/4" 0,512 13,0 0,811 0,171 87,3% 155,6%

462 15 3/4" 0,512 13,0 0,811 0,171 87,3% 155,6%

E 0,196 100,0% 100,0%

F 0,307 100,0% 100,0%

459 20 1" 0,689 17,5 0,811 0,310 61,7% 101,0%
462 20 1" 0,689 17,5 0,811 0,310 61,7% 101,0%

LEOL   LESER Effective Orifice (for liquid)

Orifice acc.
API 526

LESER-Series DN Inlet size d0 [inch] d0 [mm] K-value
LEOL

[inch2]
% of higher

orifi ce
% of lower

orifi ce

437 1/2" 0,236 6,0 0,333 0,022 20,4%

459 10 1/2" 0,236 6,0 0,566 0,038 34,7%

438 1/2" 0,394 10,0 0,322 0,060 54,8%

439 1/2" 0,394 10,0 0,322 0,060 54,8%

437 1/2" 0,394 10,0 0,333 0,062 56,7%

459 15 3/4" 0,354 9,0 0,566 0,086 78,1%

462 15 3/4" 0,354 9,0 0,566 0,086 78,1%

D 0,110 100,0% 100,0%
459 15 3/4" 0,512 13,0 0,566 0,179 91,4% 162,9%

462 15 3/4" 0,512 13,0 0,566 0,179 91,4% 162,9%

E 0,196 100,0% 100,0%

F 0,307 100,0% 100,0%

459 20 1" 0,689 17,5 0,566 0,325 64,5% 105,7%
462 20 1" 0,689 17,5 0,566 0,325 64,5% 105,7%
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Sour gas service (H2S)Sour gas service (H2S) G
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 In accordance with NACE standard MR 0175-2003 sour gas service means the presence of H2S in the following conditions:

 Part 1.4.1.1.:  All gas, gas condensate, and sour crude oil – When the partial pressure of H2S in a wet (water as a liquid) gas  
   phase of a gas, gas condensate, or crude oil system is equal to or exceeds 0,003 bara (0,05 psia)

 Exceptions are:
 Part 1.4.2.1.:  Low-pressure gas: When the total pressure is lower than 4,5 bara (65 psia)
 Part 1.4.2.2.:  Low-pressure oil and gas multiphase systems: …

 Other Sour gas standards:
 NACE MR 0103-2003: Materials resistance to sulfide stress cracking in corrosive petroleum refining environments.
 DIN EN ISO 15156-1:  Petroleum and natural gas industries – Materials for use in H2S-containing environments in 

oil and gas production – Part 1: General principles for selection of cracking-resistant materials 
(ISO 15156-1:2001)

 Miscellaneous 
 Workstandards: Please refer to LWN 001.91

Normative basis

General requirements for sour gas service

 The above mentioned standards require a maximum hardness of 22 HRC for the most steels.
 For the actual requirements of a specific material please refer to the applied standard.

LESER sour gas level

 General: Sour gas material requirements must be fulfilled if pressure and partial pressure conditions according to 
  the applied standard exist.

 Based on these general statement LESER defines two sour gas level for safety valves:

Level 1 Level 2

Part definition Contact with the medium in closed position Contact with the medium in opened position

Conact area

Conventional Balanced bellows Conventional Balanced bellows

Pressure requirements Set pressure ≥ 4,5 bara (65 psia) Back pressure ≥ 4,5 bara (65 psia)

Safety valve operation closed closed/opened

Parts concerned

Standard
Base / Inlet body 

Disc
All

Balanced 
bellows

Base / Inlet body
Disc

Base / Inlet body
Disc

Outlet body
Bonnet spacer   

Bellows

Necessary material modification

Type Design Part Material Option code Material Option code

4592

Conventional Disc 1.4404 / 316L L44 Please choose balanced bellows design

Balanced 
bellows

Disc 1.4404 / 316L L44 1.4404 / 316L L44

Bellows 1.4571 / 316Ti J78 / J55 1.4571 / 316Ti J78 / J55

4593

Conventional
Base /Inlet body 1.4404 / 316L L18

Please select type 4594
Disc 1.4404 / 316L L44

Balanced 
bellows

Base /Inlet body 1.4404 / 316L L18

Please select type 4592 or 4594Disc 1.4404 / 316L L44

Bellows 1.4571 / 316Ti J78 / J55

4594 +
4594 HDD

Conventional No modification required No modification required

Balanced 
bellows

Bellows 1.4571 / 316Ti J78 / J55 1.4571 / 316Ti J78 / J55
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