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Objectives of this Presentation. Knowledge to learn. 
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The aim of the presentation is to inform about 

training lectures of VALVESTAR® 7.

1. Objectives | 2. Training basics | 3. Training Example 1 |  4. Training Example 2 | 5. Training Example 3 | 6. Training Example 4 | 7. Fire Case Sizing – vapor evaporation



Training basics.
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Conventional design – Example Type 526

German Notation American Notation

Certified coefficient of dischargew K

Actual orifice diameterAo A



4
A0 = d0

2 x



Training Example 1. Input data – Conventional.
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 Medium Air

 Set pressure 10 barg

 Overpressure 10%

 Temperature 20 °C

 Required mass flow 11.500 kg/h

 Body material 1.0619/WCB

 Lifting device Cap H2

 Sizing standard DIN EN ISO 4126-7

 LESER Type High Performance



Training Example 1. Result – Conventional design Type 441.
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 Medium Air

 Set pressure 10 barg

 Overpressure 10%

 Temperature 20 °C

 Required massflow 11.500 kg/h

 Body material 1.0619/WCB

 Lifting device Cap H2

 Sizing standard DIN EN ISO 4126-7

 LESER Type High Performance

 Art.-No. 4412.4542

 Certified massflow 11.882,712 kg/h

 Capacity exceed 3,33%



Training Example 1. Result – Conventional design Type 526.
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 Medium Air

 Set pressure 10 barg

 Overpressure 10%

 Temperature 20 °C

 Required massflow 11.500 kg/h

 Body material 1.0619/WCB

 Lifting device Cap H2

 Sizing standard DIN EN ISO 4126-7

 LESER Type API Series

 Art.-No. 5262.2022

 Certified massflow 11.866,667 kg/h

 Capacity exceed 3,19%



Training Example 2. Additional inlet piping / pressure drop.
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 Piping according to ISO / CD 4126-9

 Inlet length 0,5 m

 Inlet diameter DN 50 / 54,5 mm



Training Example 2. Result with inlet piping / pressure drop, Type 441.
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 Piping according to ISO / CD 4126-9

 Inlet length 0,5 m

 Inlet diameter DN 50 / 54,5 mm

 Certified massflow 11.714,451 kg/h

 Capacity exceed 1,86%

 Pressure drop 1,70%



Training Example 3. Additional outlet piping / back pressure.
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 Piping according to ISO / CD 4126-9

 Outlet length 0,5 m

 Outlet diameter DN 80 / 82.5 mm

 Silencer p = 0,5 bar



Training Example 3. Result with outlet piping / back pressure, Type 441.
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 Piping according to ISO / CD 4126-9

 Outlet length 0,5 m

 Outlet diameter DN 80 / 82.5 mm

 Silencer p = 0,5 bar

 Certified massflow 11.714,451 kg/h

 Capacity exceed 1,86%

 Back pressure ratio 10,90%



Training Example 4. Common specification sheet format.
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Training Example 4. Data from specification sheet.
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 Medium Fuel Gas: MW = 18,1; 
Cp/Cv = 1,3739; 
compressibility factor Z = 0,9405  

 Set pressure 41 barg

 Overpressure 10%

 Relieving Temperature 65 °C

 Required massflow 12200 kg/h

 Body material 1.0619/WCB

 Lifting device Bolted Cap

 Sizing standard ASME VIII

 LESER Type API Series/Conventional



Training Example 4. Result – conventional design, Type 526.
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 Medium Fuel Gas: MW = 18,1; 
Cp/Cv = 1,3739; 
compressibility factor Z = 0,9405  

 Set pressure 41 barg

 Overpressure 10%

 Relieving Temperature 65 °C

 Required massflow 12200 kg/h

 Body material 1.0619/WCB

 Lifting device Bolted Cap

 Sizing standard ASME VIII

 LESER Type API Series/Conventional



Training Example 4. Result – conventional design, Type 526.
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 Art.-No. 5262.1452, 2H3, 

 Certified massflow 14.902,653 kg/h

 Capacity exceed 22,15%



Fire Case Sizing – vapor evaporation.
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Fire Case Sizing – vapor evaporation.
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 VALVESTAR® makes Fire Case sizing according to API RP 521 foolproof.

 In the ASME Boiler & Pressure Vessel Code, Selection VII Div. 1, the protection of pressure 

vessel in external fire applications is defined. A maximum accumulation of 21% is allowed.

 The sizing equations for external fire applications are specified in API RP 521. The standard 

differentiates between sizing for the unwetted surface area for gases and wetted surface area for 

liquids.

 How do you size and select the correct safety valve to protect a pressure vessel filled up with 

liquid propane with VALVESTAR®? The WIZARD will guide you in 6 steps through this sizing for 

Fire Vapor generation.



Fire Case Sizing – vapor evaporation.

VALVESTAR® 7 Training Lectures| LESER GmbH & Co. KG | 01.06.2018 | Rev. 00 | 17/20

1. Objectives | 2. Training basics | 3. Training Example 1 |  4. Training Example 2 | 5. Training Example 3 | 6. Training Example 4 | 7. Fire Case Sizing – vapor evaporation

Step 1: The sizing standard selection

Please select the sizing standard ASME VIII and 

the extended calculation ”Fire Case”.

Step 2: The medium selection

Please select Propane in the medium database.



Fire Case Sizing – vapor evaporation.
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Step 3: The “Wetted Surface Area” sizing

Select the case for FIRE VAPOR GENERATION. This 

will calculate the amount of vapour generated from the 

liquid in the protected vessel.

Step 4: The calculation of required mass flow

Where adequate draining and firefighting equipment 

exist, the following equation has to be used.

Q = 21,00FA0,82

(API RP 521 Chapter 3.15.2, Equation 3)

Several pieces are necessary to be able to size the 

required massflow.

Normal liquid level: 80% filled, result: Y = 4,8 ft



Fire Case Sizing – vapor evaporation.
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Step 5: The main sizing”

The data for service conditions has to be added to the main 

calculation according toe ASME VIII.

The required mass flow has been determined by step 4 with 

the fire case calculation and has been imported into the main 

calculation.

Set pressure: 250 psig

Saturation temperature: 142 °F

Step 6: The selection of safety valve

The WIZARD will then help you in the next steps to select the 

correct safety valve. 

The sizing is finished and can be printed or filed.



VALVESTAR® 7

Thank you for your attention.


