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Figure I. Mechanical ventilator for positive pressure ventilation
o DY'"N NT'NX °
g Settings interface and
< patient monitoring
E D'WNT
I_
a Mechanical ventilator

Nasogastric tube goes
through the patient’s nose ‘
and into stomach ‘ o —

blows air, or air with
increased oxygen, through
tubes into the patient’s
airways

Filter

Humidifier,
which warms
5 and moistens
e ' ' | | the air

Exhaled air flowing
away from the patient

Air flowing to the
patient

Endotracheal tube goes
v through the patient's
mouth and into the
> trachea

https://derangedphysiology.com/main/cicm-primary-exam/required-reading/respiratory-
system/Chapter%20509/sensors-monitoring-mechanical-ventilation
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PSV: Pressure support ventilation
WOB: Work of breathing

These days, most pressure
transducers inside mechanical
ventilation equipment are of
the electrical strain gauge or
variable inductance type.

Variable capacitance
transducers do exist, but are
generally too large and bulky
to be used in mechanical
ventilator equipment.
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Data Acquisition System (DAQ) :aTTn ndyn

Physical
Phenomena
Displacement
Temperature
Pressure
Light

Force
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Signal

Conditioning:

Amplification,
|solation,
Filtering,
Linearization

Analog to Digital
(A/D) Converter:

Input signal
Sampling rate
Resolution
Range (Bit)
Gain

Digital Data:
Buffering
Structure
Length
Storage
Analysis
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Example of Strain Measurement System

&

& 2
!x‘;;:'EFP 3"‘3?&
& & &
"":':'" c'-‘f-" "-.':":.‘? "';:‘. ":."-‘:'U
A S P A e
S o o A
" o
F Strain AR Wheatstone AE |:i
Gado - Bridge & ——] Voltmeter —-
g Amplifier

H—-H-—M

Sensor/ Signal Display
Transducer Conditioner

MITAINN /M0N19 vrn 7¢ XNAIT 112 TR 00121 NID [&rn

4 June 2024



" i\

L NXIRN TN NIYXAKXRA NIN'AON NTYTN

Example of Velocity Measurement System
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Sensors in Automobile

throttle position
sensor .~
manifold pressure sensor P

knock sensor
washer fluid level sensor

engine speed sensor

coolant level senso

'..‘.'. '.\ ;

e
-, v

. T,
% S \ fuel level sensor

oil level sensor —1 W - LA '
h N ! o O __ brake fluid
N - g - level sensor
r— - 4 “~ intake air temp &

air flow sensors

water temperature lambda sensor

sensor
wheel speed sensor

Sensors in a car measure temperature, pressure,
liquid level, flow, displacement. velocity, and emissions
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V Machine tools sensors

CNC programmable machine movements use servo motors and high resolution
scales (as low as 0.1 micron)

Great variety of probe tip diameters and
stylus lengths

Low Force Contact
J I_ Probe Measures
Extremely Delicate
Materials, Contact
force as low as 1
milligram or 9.9x10-
6 N. Tip diameters of
125 um
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Sensors in assembly

AT KiitowiTion

ISO 9001 Registered

Nachi Robotics demonstrating
automated assembly with
force-controlled feedback utilizing
ATl's Delta model
Six-Axis Force/Torque Sensor
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Vibration Sensors
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Base Units

N Definitions of the Sl units

1 Unit of length

meter

The meter is the length of the path travelled by light in vacuum during a time interval of 1/299
792 458 of a second.

2 Unit of mass

kilogram

The kilogram is the unit of mass; it is equal to the mass of the international prototype of the
kilogram.

3 Unit of time

second

The second is the duration of 9 192 631 770 periods of the radiation corresponding to the
transition between the two hyperfine levels of the ground state of the cesium 133 atom.

4 Unit of electric
current

ampere

The ampere is that constant current which, if maintained in two straight parallel conductors of
infinite length, of negligible circular cross-section, and placed 1 meter apart in vacuum, would
roduce between these conductors a force equal to 2 x 10~/ newton per meter of length.

5 Unit of thermody-

. kelvin The Kkelvin, unit of thermodynamic temperature, is the fraction 1/273.16 of the thermodynamig
namic temperature temperature of the triple point of water.
. 1. The mole is the amount of substance of a system which contains as many elementary entities
6 Unit of amount of mole BS there are atoms in 0.012 kilogram of carbon 12; its symbol is "mol."
substance 2. When the mole is used, the elementary entities must be specified and may be atoms,
molecules, ions, electrons, other particles, or specified groups of such particles.
; ; The candela is the luminous intensity, in a given direction, of a source that emits monochromatig
iZ]tLeJrrl]SI.}[t?/f luminous candela fadiation of frequency 540 x 10%2 hertz and that has a radiant intensity in that direction of 1/683
watt per steradian.
. . area square meter m2
Derived units volume cubic meter m?3
speed, velocity meter per second m/s
acceleration meter per second squared m/s?
wave number reciprocal meter m-1
mass density kilogram per cubic meter kg/m?3
specific volume cubic meter per kilogram m3/kg
current density ampere per square meter Alm?
magnetic field strength ampere per meter A/m
amoun’ggrf]-cseuntis}gri\gﬁ mole per cubic meter mol/m3
luminance candela per square meter cd/m?
mass fraction kilogram per kilogram, which may be represented by the numbcer 1 kg/kg =1
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