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SolidWorks Flow Simulation of the new normally  

closed back check valve with a bypass feature 

Design and Manufacture of a Bypass Feature for a Normally Closed 

Back Check Valve, for use in Emergency Medical Situations 

Overview: 
 B. Braun Medical Inc. is a medical supply company who specializes in 

enhancing safety and patient care while managing workflow efficiencies.  One 

of their products is a normally closed back check valve which is used in medical 

applications, specifically in an IV set-up.  In an IV set-up, fluid flows from a 

bag to a tube, through the back check valve, and into the patient.  This back check valve prevents bodily fluid from 

traveling back up the IV set-up when fluid is not being pumped into the patient.  However if the pump stops in an 

emergency situation, the valve must remain open to continue to supply the patient with fluid.  Normally, in these 

situations, the IV bag is squeezed to open the valve; however B. Braun would like to have a normally closed back 

check valve with an integrated bypass feature.  This will eliminate the need to squeeze the bag in these emergency 

situations while allowing a significant amount of flow to the patient. 

 

Objectives: 
Design and manufacture a low-cost bypass feature for a normally closed back check valve that will be used in 

emergency medical applications. 

 

Approach: 
 Conduct background research on other medical valves and the 

requirements associated with those valves 

 Identify and list critical customer requirements through background 

research and conversations with sponsor 

 Generate concepts and use a decision matrix to narrow down to 

several possible concepts 

 Use the B. Braun Risk Burn Down method to decide on the final 

concept 

 Create a SolidWorks model of the chosen concept 

 Complete fluid and force hand calculations on the valve to determine 

required force to deform the disc, as well as expected outlet flow rate 

 Run SolidWorks force and fluid simulations on the new design 

 Fabricate a scaled prototype (5:1) by using the Penn State 3D printer 

and a professional prototyping company, ProtoCAM 

 Conduct experiments on the scaled prototype to estimate outlet flow 

rate 

Outcomes: 
 A working scaled model of our new normally closed back check 

valve with a bypass feature 

 Calculations and simulations have shown that this new valve will meet B. Braun’s 900 ml/hr minimum flow 

rate requirement 

 Since this is a scaled model and only 3D printing processes were used, B. Braun will have to manufacture new 

dies, to be used in injection molding  and will have to verify that the design, which we have selected and 

produced, will be a viable choice when manufacturing on a 1:1 scale as opposed to the 5:1 scale produced in 

this project 


