
Mechanical Engineering Department

WORCESTER POLYTECHNIC INSTITUTE

MECHANICAL ENGINEERING DEPARTMENT

Engineering Experimentation
ME-3901, Aõ2010

Lecture 05

13 September 2010



Mechanical Engineering Department

General information

Office hours

Instructor : Cosme Furlong; cfurlong@wpi.edu
Everyday from 11:00 to 11:50 am

or by appointment

Teaching Assistants : During laboratory sessions
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Pressure measurements: definitions

Positive gage 
pressure

Negative gage 
pressure

Absolute
pressure

Zero absolute
pressure0

Atmospheric pressure

(e.g., psig)

(e.g., psia)
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Pressure measurements: definitions
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Mechanical pressure measurement devices: U - manometer

Atmosphere

Unknown 
pressure

Fluid density:
rf

Fluid density:
rm

Pressure balance indicates:

Recall:
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Static calibration of gages: dead - weight tester

Gage to 
calibrate

Oil with 
viscosity: m

Accuracy limited by: (1) friction between cylinder and piston; and (2) uncertainty in the 
area of the piston.

Percentage error due to 
cylinder -piston clearance:
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Bourdon- tube pressure gage

For consistent and inexpensive measurements of static pressure

Unknown 
pressure

Elliptical 
section

Linear, uniform, deformations 
of the tube are desired
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Diaphragm gages

Schematic of a gage

Schematic of a gage 
with òstrain gagesó

Differential pressure
Deflection characteristics of 
three diaphragm arrangements:
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Cross section of a die

Electronic circuit
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Capacitance:

Diaphragm gages: capacitive sensors
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Typical piezoresistive pressure sensor die and package

Schematic

Die

Actual packages

http://www.novasensor.com

Diaphragm gages: resistive sensors

Make sure to know the meaning of this term


