RED VALVE COMPANY, INC
“KWIKSIZE” CONTROL VALVE SIZING PROGRAM

Version 3.00
INTRODUCTION:
The Red Valve Company “KWIKSIZE” series of valve sizing program was developed to make the selection of pinch valve sleeve configuration and actuators as fast and simple as possible.  Version 3.00 includes Red Valve Series 5200, 5400 and 9000 and displays results for both sleeve selection and pneumatic, hydraulic and electric actuator selection.  It uses an EXCEL spreadsheet format to simplify data input, and instantly displays results for four different sleeve configurations (full port and 3 different sizes of cone sleeves).  Helpful diagnostic messages appear next to the data input fields and output fields they are applicable to.  Putting the cursor on the first few letters of the diagnostic message and selecting that cell will activate mini “HELP” screens.

After all input data is entered initially; the program allows the user to play “what if” by re-entering only one of any of the input variables.  

A TF-O variable orifice flow restrictor can be added to (or deleted from) the system with a single input, with the results immediately displayed on the screen.  

A convenient interactive units converter is also included to make converting from common metric units to customary U.S. units quick, easy and accurate.

Cells that can have information entered or changed are displayed in green.  Error messages and diagnostic messages are displayed in red.  All other information is displayed in black.

CAVEAT:
The calculations in this program assume the valves are installed in accordance with sound engineering practices.  If there is a 90-degree reducing elbow at the inlet to the valve, the results of these calculations may not predict actual field results.   Also remember GIGO.  If the process conditions required for the INPUT DATA block are not correct, the computer predictions will not be correct.  Finally, be careful to enter data in the correct units, inches for valve size, usgpm for flow, degrees Fahrenheit for temperature, etc.

CUSTOMER INFORMATION: 

The Customer Information Block, near the top of page one is one of three blocks that allow user input.  This block can be used to record customer information, or it can be left blank.  Any information entered in the CUSTOMER INFORMATION block is copied to the top of page two for convenience.

UNITS CONVERTER:

The UNITS CONVERTER block is the second block that allows user input.  It is used to convert metric data into U.S. customary units before entering the data into the INPUT DATA block.  It is a separate, stand-alone, block and any changes in the UNITS CONVERTER block are NOT reflected in the rest of the program.
INPUT DATA:
The INPUT DATA block is the third area of the spreadsheet that allows input from the user.  All Input Data fields must be filled in. 

Valve Input Bore Size: Enter the valve input bore size.  This can be done by either typing the size directly into the cell, or by activating the pull down menu with the mouse and selecting an available size from the pull down menu.  This will normally be the pipeline size.  The program does NOT have provision for using reducers and/or expanders.  If reducers and/or expanders are to be used, contact the Red Valve Company Control Valve Product Manager (412 279-0044) for recommendations and assistance with sizing.  In some cases the program will select a valve body that uses flanges that are larger than the input bore size, e.g., with a 5” line, Series 5200 and 5400 valves use 6” flanges.  Also, with a 5” line, Series 9000 valves will use either 6” or 8” flanges, depending on the maximum shutoff pressure.  If the valve flanges are of a size different from the Valve Input Bore Size, a caution statement showing the flange size will appear at the top of the INPUT DATA block.  If you enter a Valve Input Bore Size that is not standard, a “This Valve Size is Not Standard” message will appear next to the input field.  

Maximum Shutoff Pressure: Enter the maximum shutoff pressure.  This value is required to size the actuators, and ensure the valve and sleeve are rated for the maximum shutoff pressure.

If you enter a shutoff pressure greater than the valve rating, a “Pressure Exceeds Valve Rating” message will appear next to the input field.  

Flow (Min & Max): Enter the minimum flow to be controlled in the left field, and the maximum flow to be controlled in the right field.  These values are required to calculate the valve flow coefficients (Cv), full pipe velocity, Reynolds Number (and Reynolds Number correction if necessary), and determine the effectiveness of adding a TF-O (if used).  

If the flow results in a full pipe velocity greater than 22 feet per second, an “Approach Velocity is Excessive” message appears next to the Full Pipe Velocity at Maximum Flow field in the CALCULATIONS block.  This message usually results from either an error in the Flow (Min & Max) fields or by trying to use a valve size smaller than the pipe size.  If the flow rates are correct and the valve size is as large as the pipe size, contact the Red Valve Company Control Valve Product Manager (412 279-0044) for recommendations and assistance with sizing.  

Upstream Pressure (P1) @ Min & Max Flow: Enter the upstream pressure at minimum flow in the left field.   Enter the upstream pressure at maximum flow in the right field.  These values are required to calculate the valve flow coefficients (Cv), check for cavitation, and determine the effectiveness of adding a TF-O (if used). 

If either pressure exceeds the valve rating a “Pressure Exceeds Valve Rating” message appears next to the input fields.  

If either pressure exceeds the Maximum Shutoff Pressure a “Shutoff Pressure Cannot Be Less Than P1” message appears next to the Maximum Shutoff Pressure input field.

Downstream Pressure (P2) @ Min & Max Flow: Enter the downstream pressure at minimum flow in the left field.   Enter the upstream pressure at maximum flow in the right field.  These values are required to calculate the valve flow coefficients (Cv), check for cavitation, and determine the effectiveness of adding a TF-O (if used). 

 If either pressure exceeds the valve rating a “Pressure Exceeds Valve Rating” message appears next to the input fields. 

If either pressure exceeds the respective upstream pressure a “P2 must be less than P1" message appears next to the input fields.

If either pressure exceeds the Maximum Shutoff Pressure a “Shutoff Pressure Cannot Be Less Than P1” message appears next to the Maximum Shutoff Pressure input field.

Atmospheric Pressure: Enter the atmospheric pressure if it is significantly different from the default value of 14.69 psia (standard atmosphere).  

Process Fluid Temperature: Enter the process fluid temperature.  These values are required to check for cavitation, and determine the effectiveness of adding a TF-O (if used). 

Process Fluid Dynamic Viscosity (CentiPoise): This value is required to calculate the Reynolds Number and determines if an adjustment to the Cv values is required.  

If an adjustment is necessary, it is included in the Cv Required field in the CALCULATIONS block.  The adjustment is shown in the Reynolds Number (Viscosity) Correction to Cv fields.  The adjustment is a multiplier, so a value of 1.00 means no adjustment is necessary.  A value of 2.00 means the Required Cv is twice as large as would be required if no adjustment were made. 

TF-O Stiffness Factor: The TF-O Stiffness Factor is the pressure drop in psi that is produced across the TF-O when the full pipe velocity at the inlet to the TF-O is 10 feet per second. The default value of zero (0) for TF-O Stiffness Factor represents no TF-O in the system.  This is the most common condition.  For valves used under high-pressure drop conditions, the valve sleeve may cavitate and cause sleeve damage.  The TF-O can be used to reduce the pressure drop across the valve and eliminate, or at least reduce, cavitation damage. 

Refer to the SLEEVE OPTIONS section for evaluation of cavitation.

CALCULATIONS:
The CALCULATIONS block displays results of intermediate calculations and provides insight into the valve operating regions.  It is not necessary to understand and use this block to be able to select the right valve for the application, but it is useful for experienced users in providing direction in difficult applications.

SLEEVE OPTIONS:

% Open:   The program checks the percent open for each sleeve option at the minimum and maximum flow conditions.  

If the percent open is greater than 100%, the error message “Cv out of Range” appears below the sleeve options block for that sleeve size.  Caution: Good engineering practice suggests that control valves not be sized for more than 85 to 90 percent of maximum capacity.  Please be guided accordingly.

The error message “Cv out of Range” also appears below the sleeve options block for any sleeve that would be operating below its recommended minimum controllable flow.  The value of minimum controllable flow depends on sleeve configuration (Full Port or Cone) and amount of sleeve pre-pinch (if any).  The exact value is calculated by the program and is in the range of 7% to 14%.

Liquid Pressure Recovery Factor (FL): The program calculates the Liquid Pressure Recovery Factor for use in calculating Allowable Delta P and the Cavitation Ratio.

Allowable Delta P: This is the maximum pressure drop across the valve that will not cause some cavitation damage.  If the Actual Delta P is greater than the Allowable Delta P, the error messages “Sleeve will Cavitate” and “Reduce Valve Delta P” appear below the sleeve options block for that sleeve.  Cavitation is caused by an excessively large pressure drop across the valve.  High levels of cavitation can wear out a valve very quickly.  Try using either a manual valve (Series 70 or Series 75), or a TF-O flow restrictor, installed downstream of the control valve to provide backpressure to the control valve and reduce the pressure drop across the control valve.

Cavitation Ratio (Delta P Actual/Delta P Allowable): This ratio is an indicator of how close the Actual Delta P is to the allowable Delta P.  Since a Cavitation Ratio of 0.99 will NOT

generate a “Sleeve will Cavitate” error message, and a Cavitation Ratio of 1.01 will generate a “Sleeve will Cavitate” error message, this is a useful and informative tool for evaluating sleeve performance.

CUSTOMER INFORMATION, FROM  INPUT BLOCK, and SLEEVE OPTIONS

This information is replicated at the top of page two for convenience.  This information is copied from page one and CANNOT be changed in this location.  

PNEUMATIC CYLINDER ACTUATORS

This block shows the proper size pneumatic cylinder to use for the valve and conditions described in the INPUT BLOCK.  If the required size is not available, the notation N/A appears in the cylinder size cell.

PNEUMATIC DIAPHRAGM ACTUATORS (Series 5200 Only)

Pneumatic Diaphragm Actuators are available for small Series 5200 valves. .  If the required size is not available, the notation N/A appears in the cylinder size cell.  This block does not appear on the Series 5400 and Series 9000 spreadsheets.

HYDRAULIC CYLINDER ACTUATORS
This block shows the proper size hydraulic cylinder to use for the valve and conditions described in the INPUT BLOCK.  If the required size is not available, the notation N/A appears in the cylinder size cell.

ELECTRIC MOTOR ACTUATOR

This block shows the required torque, thrust, stem diameter and turns to close for the valve and conditions described in the INPUT BLOCK.  This allows the user to select any one of many brands of electric motor actuators that can be used with Red Valve Pinch Valves.

PRINTING THE RESULTS

The default settings are to print the spreadsheet on two pages in “landscape” format.  This can be changed by using the “page setup” option in the “file” menu.  The spreadsheet can also be “printed” in PDF format for transmission as an e-mail attachment by using “Create Adobe PDF file” in the “file” menu.

QUESTIONS, COMMENTS and SUGGESTIONS

Please direct questions, comments, and suggestions to “valves@redvalve.com” or visit our web site at “http://www.redvalve.com”.
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