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The goal of this project is to design and implement a compact pressure sensor 

that can fit between the layers of Multi-Layer Insulation (MLI) and measure 

minute changes in pressure.

Project Scope

 Multi-Layer Insulation is a thermal insulation system used to protect 

cryogenic fluids and spacecraft 

 The unwanted interstitial pressure within the MLI allows for additional 

energy transfer between layers via conduction and convection

 Working Conditions

 Cold Welding

 Out gassing

Background

 Design a pressure sensor with minimal moving parts

 Minimize wiring and power consumption of the pressure sensor

 Minimize heat produced by the sensor

Objectives

 Must read a minimum of 10-2 Pa

 Must read one sample per second

 Minimally invasive to the MLI
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 Achieving a viable price point for a UV silicone adhesive

 Determining a suitable diaphragm substitute

 Manufacturing sensor in vacuum chamber

Challenges

𝛾 = 1 − 0.901(1 − 𝑒−𝜙)

𝜙 =
1

16

𝑟

𝑡

𝜇 = 𝑃𝑜𝑖𝑠𝑠𝑜𝑛′𝑠 𝑅𝑎𝑡𝑖𝑜
𝐸 = 𝑌𝑜𝑢𝑛𝑔′𝑠 𝑀𝑜𝑑𝑢𝑙𝑢𝑠
𝑟 = 𝑑𝑖𝑎𝑝ℎ𝑟𝑎𝑔𝑚 𝑟𝑎𝑑𝑖𝑢𝑠
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𝑡 = 𝑠ℎ𝑒𝑙𝑙 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠
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Sample of MLI

Capacitor Design

Capacitor Design Exploded 

View 

1.Palladium-Gold sputtered capacitance tract

2. Silicone diaphragm

3. Silica capacitor base
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Vacuum

This plot demonstrates how the 

natural frequency relates to

the impedance of the capacitor

𝑉 = 𝐼 ∗ 𝑅
𝑉𝑜𝑙𝑡𝑎𝑔𝑒 = 𝑓(𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦)

𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦𝑅 = 𝑓 𝑑𝑒𝑓𝑙𝑒𝑐𝑡𝑖𝑜𝑛
𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 = 𝑓(𝑑𝑒𝑓𝑙𝑒𝑐𝑡𝑖𝑜𝑛)
𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 = 𝑓(𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦𝑅)

 Purchase Masterbond UV10 epoxy

 Finish sensor assembly

 Test and calibrate sensor

Future Work 


