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TIME

OPEN CIRCUIT
VENTILATOR

UL F% Open circuit ventilators
2 R —(E IR AR » E P EE R LG HEE

fEFS By -

Filter Expiratory valve
WASTE GAS P EXPIRATORY ARM
-
T "-=l e mesr
L——-—-J v

Inspiratory valve

INSPIRATORY ARM ’

FRESH GAS FLOW

Humidifier

% SLEMH A S

National Yunlin University of Scence & Technology



EARL ST #44Closed circuit ventilators

-] -
i“ & .\.‘\\

One-way valve

Inspiration  Expiration A~ EXPIRATORY ARM
|
-
) i — < Q s <
% i \_
o | CO2 Absorber One-way valve
Q. | | INSPIRATORY ARM
TIME /\
CLOSED CIRCUIT
VENTILATOR FRESH GAS FLOW

Ventilator outflow valve

INSPIRATION EXPIRATION




P

IR B AL L

. EmERGEEEN: |
T L ERERS: 3IEIEREAARE). TAILIR S EsaeEes,
| 2UNBEES (BEEE) - SRR s,

~Internal Circuit (Single-circuit design)
AERERS (BEiEREERET)
L CEIEES: SRASEIE IR R B B,

One-way valves One-way valves
/_ = g !
4

~

«——— To patient £ /\ Gas source  =—— To patient L .\

Gas source

_-—Piston housing 8

-— Piston housing o
iston

Piston

|

Piston arm —— Piston arm ——

-
“ E 7@\’ National Yunlin University of Scence & Technology
X 48




Pl s S BRI B 5
Internal Circuit (Double-circuit design)
B R S AR R R R T - R HE
48, PR AEnEEAhEk.

Powor
s0Urce [

14
Electric motor -/
pressor — Inlet

B w potiont One-way volves
- Gas
o 6 source
&I pressible
ows
Bellows =7}
chembery s Optflow
valve
P : = ‘ .
sourco T P ETTHUBAL
b National Yunlin University of Scence & Technology
Eloctric motor— '\ il

Inlat



P B B

Nebulizer
outlet

Pauxar,
connector
ToA L
patient

Flow Sensor connectors

From patient

“IRJ ~~ Expiratory valve membrane

Expiratory valve coyér Expiratory limb

CO, sensor

Inspiratory

filter E

Flow Sensoi

|
— P
(T D
Inspiratory imb CO, airway

l ;l/ iatn adapter ’

i
| Heater g8
= < J wire O

Ht;;midifier R A&

a0 National Yunlin University of Scence & Technology




Ventilator

Expiration
driving gas

Ventilator
driving gas

Membrane

Membrane
and metal lid

and metal lid

Spill valve —== | Spill v
To EVAC To EVAC
< <4
I
To patient circurt l, From patient circuit T
B
Inhalation

Exhalation

sCavenger

scavenger

FIGURE 4-26 Double-circuit pneumatic ventilator design. A: Datex-Ohmeda. B: Driger.

%@di%%ﬂ-ﬁkﬁ

National Yunlin University of Scence & Technology



Ventilators & patient circuit type

Different technologies used in mechanical ventilation (IV & NIV)
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Actustion
High torque low speed
brushed geared DC mator

BagValve Mask
{BVM)/Ambu bag

Construction
Lasercut sheet material (e.g
Acrylic). Secured together with
finger joints and captive nuts

OpenVent-Bristol V1.0: A simple BVM actuation ventilator

Mator mounting
Mator secured using cable ties and jubiles
dlipsfor strong universal fitment of any
motor with similar speed and power. As
shown in photos below

End effecter
Angled arm atrached 1o metor shaftwith
captive nut and bolt. This hasto be cut
from dmm aluminium, a plastic/wood
version is being worked on

Bag contact point
Central bag contact position for
minimal press force requirement

Compression stroke
Mator current used 1o sense end
stop. Currantlimit can be changed
wsing Ul to vary tidal volume & max

pressure

Motor arm actuation

Expansion stroke
Timing has been most reliablein
testing te control expansion stroke
distance. Dwell between breathsis
usedto control breath frequency

ul Plan view
Arduino Dishield used 10 avoid need for custom circuits. An
LCD screen can be added to output information if necessary.

Mator speed

_ Tidalvolume &
max pressure

Breathrateup

= Breathrate down

This POT and button must not be soldered as pin AQ is used
for motor current sensing & D3 is used for motor driving

-
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