Multidisciplinary Senior Design
Dresser-Rand Poppet Valve Vibration Test Rig
1) Project Description
The objective of this project was to build a poppet valve testing rig that would simulate the compressive cycle of the Dresser-Rand ESH-1 reciprocating compressor. A
system needed to be designed to simulate the flow and replicate the pressure curves of air though the compressor as the poppet valves open and close. The primary
purpose for constructing this testing rig was to streamline the process of the testing of the effect of worn or faulty poppet valves for health monitoring applications. This
project will allow for the rapid turnaround of those tests.

2) Customer Requirements

3) Engineering Requirements

4) Functional Decomposition

A list of customer requirements was created with
input from the customer to understand the final
expectations and requirements of the project
design and build.

A list of engineering requirements was created to
quantify the design parameters of the build.

A functional decomposition of the project was done
in order to break down the customer requirements
and engineering requirements.

6) Theoretical Model
A strengths analysis was
developed to find out the
minimum required thickness
of the pressure vessel. A
flow analysis was also
conducted in MATLAB in
order to find the sizes of the
orifices required to achieve
the required flow rate.

5) Concept Selection
Five different designs were created that would be
able to push air though a set of poppet vales from
which data could be recorded. Pugh charts were
created to evaluate each design and the optimal
design was chosen

7) Risk Management
A table of possible problems was constructed to
evaluate the likelihood and severity of possible
issues associated with the chosen design.

8) Assembly model
A CAD model was generated in SolidWorks to lay
out the final build in order to demonstrate how the
individual components will fit together.

9) Build and Test

10) Final Results
The figure on the left is a graph of the pressure
data collected from the Dresser-Rand ESH-1
reciprocating compressor. The figure on the right is
the graph of the data that we acquired from the
testing rig. Vibration data was overlaid on top of
this graph to demonstrate the project would be
able to accomplish the end goal of the customer
which is health monitoring of the poppet valves
based on acceleration on the valves.
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