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Definitions

This manual uses three special indicators to convey information of a specific nature. They include:

WARNING: Indicates a condition that can endanger the patient or the ventilator operator.
CAUTION: Indicates a condition that can damage the equipment.

NOTE: Indicates points of particular interest that make operation of the ventilator more efficient of
convenient.

Warnings, cautions, and notes

WARNINGS:

1.

This apparatus is designed for use only with non flammable anesthetic agents. It must not be
used with or in close proximity to flammable anesthetic agents, due to a possible fire or
explosion hazard.

Exterior panels must not be removed by unauthorized personnel and the apparatus must not be
operated with such panels missing. On machines with an electrical power supply, there is a
possible electric shock hazard.

No oil, grease or other flammable lubricant or sealant must be used on any part of the machine
in close proximity to medical gas distribution components. There is a risk of fire or explosion.

When attaching cylinders of medical gases ensure that the machine yoke and cylinder faces
are dust free and clean and that the sealing washer provided is in position between the cylinder
valve and the yoke.

Tighten the yoke securely before opening the cylinder valve. Dust and dirt presents a fire
hazard in the presence of high pressure gas.

Leakage of high pressure gas can cause serious injury.

Anesthesia apparatus must be connected to an anesthetic gas scavenging system (AGSS) to
dispose of waste gas and prevent possible health hazards to operating room staff. This
requirement must be observed during test procedures as well as during use with a patient.

The breathing system that conveys gases from the anesthetic machine to the patient and
disposes of expired gases is a vital part of the anesthetic delivery system. Because breathing
systems require frequent cleaning and disinfectant they are not a permanent part of the
anesthetic machine and therefore cannot be directly under the control of the anesthetic
machine manufacturer.
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7. When mechanical ventilation is employed the patient breathing system must be connected
directly to on over-pressure relief valve to prevent the possibility of barotrauma.

8. Always perform a pre-use check of the machine, including vaporizers, ventilator, circle absorber
and monitors before clinical use. Follow the pre-use checklist as a minimum requirement. Many
clinical accidents occur because of a failure to check for correct function.

9. The machine must not be used if any of the alarm, monitoring or protection system devices are
not functioning correctly.

10. The machine must not be fitted with more that your operator accessible mains socket outlets.
There is a risk of an excessive leakage current.

11. Before any electrically powered machine is used clinically for the first time, check that the

hospital engineering department has carried out an earth continuity test.

CAUTIONS:

1. Flowmeter needle valves are designed to seal with light torque and may be damaged if
tightened excessively.Take particular care with the carbon dioxide flowmeter control; do not
force the controlled knob past either the fully open of fully closed positions.

2.  Open cylinder valves slowly to avoid damage to pressure reducing valves. Ensure that cylinder
valves are at least one full turn open when in use.

3. Under no circumstances should anesthetic agents be used for cleaning purposes.

4. After use, always, disconnect the machine from the piped gas supply and/or close the gas
cylinder valves.

5. Compressed gas supplies must be clean and dry.

6. Disconnect all electrical power, air and oxygen sources before attempting any disassembly.
Failure to do so could result in injury to the service technician and /or damage to the equipment

7. Removed and/or replaced. Failure to do so could result in malfunction of this medical device
and/or injury to the patient.
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Serial number information

Each Aeonmed product has a serial number, such as

Aeon7200A ( E ) xx xx xx

Aeon7200A: machine model

( E) : machine model for exporting

The first xx : the year of manufacturing
The second xx : the month

The third xx : equipment number
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Electromagnetic Compatibility

Changing or reassembling this equipment without Aeonmed’s authorization may cause
electromagnetic compatibility problems. Contact with Aeonmed for assistance. Designing and
testing this equipment is in accordance with the following stipulations.

WARNING: using cell phone or other radio radiant equipment near this product may
cause malfunction. Closely monitor the working condition of this equipment if
there is any radio radiant supply nearby.

Using other electrical equipment in this system or nearby may cause interference. Check if the
equipment works normally in these conditions before using on a patient.

Be careful of the following when Aeon7200A is connected:
Do not put any object which is not in accordance with EN 60601-1 in the 1.5M range of patients.

An isolated transformer must be used for alternating current supply (in accordance with IEC60989),
or additional protective ground wires are equipped if all the devices (for medical or non-medical use)
are connected to Aeon7200A by using signal input/signal output cable.

If a portable all-purpose outlet is used as the alternating current supply, it must be in accordance
with EN 60601-1-1 and cannot be put on the floor. Using another portable all-purpose outlet is not
recommended.

Do not connect the non-medical equipment directly to the alternating current outlet on the wall. Only
the alternating current supply of the isolated transformer can be used. Otherwise, the surface
leaking current may exceed the range permitted by EN 60601-1 under the normal conditions, and
misoperation may cause injury to patients or operators.

Aeon7200A is equipped with all-purpose alternating current outlet for connecting other medical
equipments. Do not connect non-medical equipment to these outlets. Otherwise, the surface leaking
current may exceed the range permitted by EN 60601-1 under normal conditions and misoperation
may be dangerous to patients or operators.

A complete system current leaking test (according to EN 60601-1) must be performed after any
equipment is connected to these outlets.

WARNING: medical electrical equipment operators contact non-medical electrical
equipment and patients at same time. It is dangerous of patients or operators.
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Guidance and manufacture’s declaration — electromagnetic emissions-
for all EQUIPMENT and SYSTEMS

Guidance and manufacture’s declaration — electromagnetic emission

The Aeon7200A Anaesthetic Workstation is intended for use in the electromagnetic environment
specified below. The customer of the user of the Aeon7200A Anaesthetic Workstation should assure
that it is used in such and environment.

Emission test Compliance Electromagnetic environment — guidance

RF emissions The Aeon7200A Anaesthetic Workstation uses RF

CISPR 11 energy only for its internal function. Therefore, its

Group 1 RF emissions are very low and are not likely to

cause any interference in nearby electronic
equipment.

RF emission Class B The Aeon7200A Anaesthetic Workstation is

CISPR 11 suitable for use in all establishments, including

Harmonic emissions domestic and those directly connected to the

IEC 61000-3-2 Class A public low-voltage power supply network that

Voltage  fluctuations/ supplies buildings used for domestic purposes.

flicker emissions Complies

IEC 61000-3-3

Guidance and manufacture’s declaration — electromagnetic immunity —
for all EQUIPMENT and SYSTEMS

Guidance and manufacture’s declaration — electromagnetic immunity

The Aeon7200A Anaesthetic Workstation is intended for use in the electromagnetic environment
specified below. The customer or the user of Aeon7200A Anaesthetic Workstation should assure that
it is used in such an environment.

Immunity test

IEC 60601 test level

Compliance level

Electromagnetic
environment - guidance

Electrostatic
discharge (ESD)

+6 kV contact
+8 kV air

+6 kV contact
+8 kV air

Floors should be wood,
concrete or ceramic tile. If

IEC 61000-4-2 floors are covered with
synthetic material, the
relative humidity should
be at least 30%.

Electrical fast | £2 kV for power supply | £2kV for power supply | Mains  power  quality

transient/burst
IEC 61000-4-4

lines
+1 kV for input/output
lines

lines

should be that of a typical
commercial or hospital
environment.

Vi
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Surge #1 kV differential mode | #1  kV  differential | Mains  power  quality
IEC 61000-4-5 #2 kV common mode | mode should be that of a typical
#2 kV common mode | commercial or hospital
environment.

Voltage dips, short | <6% Ur <6% Ur Mains  power  quality
interruptions and | (>95% dip in Ur) (>95% dip in Uy) should be that of a typical
voltage variations on | for 0.5 cycle for 0.5 cycle commercial or hospital
power supply input environment. If the user
lines 40% Ut 40% Ut of the Aeon7200A
IEC 61000-4-11 (60% dip in Ur) (60% dip in Ur) Anaesthetic Workstation
for 5 cycles for 5 cycles requires continued

operation during power

70% Ut 70% Ut mains interruptions, it is
(30% dip in Ur) (30% dip in Ur) recommended that the
for 25 cycles for 25 cycles Aeon7200A Anaesthetic
Workstation be powered
<5% Ur <5% Ur from an uninterruptible
(>95% dip in Uy) (>95% dip in Uy) power supply or a battery.
for 5 sec for 5 sec
Power frequency | 3A/m 3A/m Power frequency

(50Hz) magnetic field
IEC 61000-4-8

magnetic fields should be
at levels characteristic of
a typical location in a
typical
hospital environment.

commercial or

NOTE  Uris the a.c. mains voltage prior to application of the test level.

vii
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Guidance and manufacture’s declaration — electromagnetic immunity —
for LIFE-SUPPORTING EQUIPMENT and SYSTEMS

Guidance and manufacture’s declaration — electromagnetic immunity

The Aeon7200A Anaesthetic Workstation is intended for use in the electromagnetic environment
specified below. The customer or the user of Aeon7200A Anaesthetic Workstation should assure that

it is used in such an environment.

. IEC 60601 test | Compliance . . .
Immunity test Electromagnetic environment - guidance
level level
Portable and mobile RF communications
equipment should be used no closer to any
part of the Aeon7200A Anesthetic
Workstation, including cables, than the
recommended separation distance calculated
from the equation applicable to the frequency
of the transmitter.
Conducted 3 Vims 3V Recommended separation distance
RF 150 kHz to 80 (35
IEC MHz d=| =2 WP
61000-4-6 outside ISM L Vi
bands © 10V man]
d=| 2 /P
10 Vims V2 |
150 kHz to CanT
12
80MHz d=|==WP 80 MHz to 800 MHz
in ISM band ° 10 V/m LB
_ 23]
Radiated RF d=|= WP  800MHzto 2.5 GHz
IEC 10 V/im LB
61000-4-3 80 MHz to 2.5 Where P is the maximum output power rating
GHz of the transmitter in watts (W) according to the
transmitter manufacturer and d is the
recommended separation distance in metres
(m).°
Field strengths from fixed RF transmitters, as
determined by an electromagnetic site
survey,® should be less than the compliance
level in each frequency range.’
Interference may occur in the vicinity of
equipment marked with the following symbol:
()

viii
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NOTE 1 At 80 MHz and 800 MHz, the higher frequency range applies.
NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by
absorption and reflection from structures, objects and people.

& The ISM (industrial, scientific and medical) bands between 150kHz and 80MHz are 6.765 MHz to
6.795 MHz; 13.553MHz to 13.567MHz; 26.957 MHz to 27.283 MHz; and 40.66 MHz to 40.70.

> The compliance levels in the ISM frequency bands between 150 kHz and 80MHz and in the
frequency range 80MHz to 2.5GHz are intended to decrease the likelihood that mobile/portable
communications equipment could cause interference if it is inadvertently brought into patient areas.
For this reason, an additional factor of 10/3 is used in calculating the recommended separation
distance for transmitters in these frequency ranges.

°  Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless)
telephones and land mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast
cannot be predicted theoretically with accuracy. To assess the electromagnetic environment due to
fixed RF transmitters, an electromagnetic site survey should be considered. If the measured field
strength in the location in which the Aeon7200A Anaesthetic Workstation is used exceeds the
applicable RF compliance level above, the Aeon7200A Anaesthetic Workstation should be observed
to verify normal operation. If abnormal performance is observed, additional measures may be
necessary, such as reorienting or relocating the Aeon7200A Anaesthetic Workstation.

¢ Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.
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Recommended separation distances between portable and mobile
RF communications equipment and the EQUIPMENT or SYSTEM —
for LIFE-SUPPORTING EQUIPMENT and SYSTEMS

Recommended separation distances between
portable and mobile RF communications equipment and the Aeon7200A Anaesthetic Workstation

The Aeon7200A Anaesthetic Workstation is intended for use in an electromagnetic environment in
which radiated RF disturbances are controlled. The customer or the user of the Aeon7200A
Anaesthetic Workstation can help prevent electromagnetic interference by maintaining a minimum
distance between portable and mobile RF communications equipment (transmitters) and the
Aeon7200A Anaesthetic Workstation as recommended below, according to the maximum output
power of the communications equipment.

Separation distance according to frequency of transmitter
Rated maximum (m)
output power of 150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2.5 GHz
transmitter
T e e (g
Vl El El
0.01 0.12 0.12 0.23
0.1 0.37 0.37 0.74
1 1.17 1.17 2.33
10 3.69 3.69 7.38
100 11.67 11.67 23.33

For transmitters rated at a maximum output power not listed above, the recommended separation
distance d in metres (m) can be estimated using the equation applicable to the frequency of the
transmitter, where P is the maximum output power rating of the transmitter in watts (W) according to
the transmitter manufacturer.

NOTE 1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

NOTE 2 The ISM (industrial, scientific and medical) bands between 150 kHz and 80MHz are 6.765
MHz to 6.795 MHz; 13.553 MHz to 13.567 MHz; 26.957 MHz to 27.283 MHz; and 40.66MHz to
40.70MHz.

NOTE 3 An additional factor of 10/3 is used in calculating the recommended separation distance for
transmitters in the ISM frequency bands between 150kHz and 80MHz and in the frequency range
80MHz to 2.5GHz to decrease the likelihood that mobile/portable communications equipment could
cause interference if it is inadvertently brought into patient areas.

NOTE 4 These guidelines may not apply in all situations. Electromagnetic propagation is affected by
absorption and reflection from structures, objects and people.
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Customer assistance

Manufacturing techniques and materials:

For a period of one year from the date of original delivery, the components and assemblies of this
product is warranted to be free from defects manufacturing techniques and materials, provided that
the same is properly operated under the conditions of normal use and regular maintenance. The
warranty period for other parts is three months. Expendable parts are not included. Aeonmed’s
obligation under the above warranties is limited to repairing free of charge.

Free Obligations:

Aeonmed’s obligation under the above warranties does not include the freight and other fees;
Aeonmed is not responsible for any direct, indirect or final product broken and delay which result
from improper use, alteration by using the assemblies unratified and maintenance by anyone other
than Aeonmed;

This warranty does not apply to the followings:

Improper use

Machines without maintenance or machines broken

The label of Aeonmed original serial number or mark is removed or replaced
Other manufacturers’ product

Security, reliability and operating condition:

Aeonmed is not responsible for the security, reliability and operating condition of this product in case
that:

The assemblies are disassembled, extended and readjusted

This product is not operated correctly in accordance with the manual instruction. The power supply
used or operating environment does not follow the requirements in this manual.

Xi
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1

General information

This section provides introductory information on the Aeon7200A Anaesthetic system. Included are
a description of the Anaesthetic system, including specifications, required tools and test equipment,

schedule of maintenance, and controls and indicators.

Symbols and its signification:

1-1

an

ON (Power)

OFF (Power)

Alternating Current

Direct Current

Protectively earth

Equipotential

Movement in one
direction

Movement in two
directions

Inspiration flow

Reservoir bag
location/manual
ventilation

Directions of Drain
Valve

type B equipment

Warning or Caution,
ISO 7000-0434

NOTE: refer to the
manual, IEC601-1

View the reading on
the top of float

Dangerous Voltage

Input

Output
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Expiration flow SN Serial Number

Auto ventilation

@ Lock

@ Unlock [}J+ Oxygen flush

Definition, abbreviation

Vr Tidal volume

Mv Minute volume

f Breath frequency

Ppeak Peak pressure

Ppiat Plat pressure

FiO, Oxygen concentration

C Compliance

Paw-t Pressure-time waveform
Flow-t Flow-time waveform

V-t Tidal volume-time waveform




1. General Information

1.1  How to use this manual

This manual describes how to service the Aeon7200A Anaesthetic system. Aeonmed recommends
that you become familiar with this manual and accompanying labels before attempting to operate or
maintain the ventilator.

The Aeon7200A Service Manual is intended to be used in conjuction with the Aeon7200A User
Manual which is also needed for field repair of the Anaesthetic system.

1.2 General product description

Aeon7200A is a compact and integrated anesthesia transmitting system. The breathing machine not
only provides patients in operation with auto ventilation, but also monitors and displays the patient’s
various parameters. The ventilator used in the system is controlled by a microprocessor.

The anesthetic ventilator controlled by microprocessor of Aeon7200A includes monitor internally,
volume mode, and other functions optional.

Not all the optional functions available may be included in the manual. It is also possible to add other

equipment to the top or middle of this system for added functions. For more information with respect
to the existing product, please feel free to contact the local representatives.
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14

Figure 1-1

Castor (with break)
Absorber cycle

Flowmeters

O, pipeline pressure gauge
Manifold

N2O cylinder pressure gauge*

Oxygen Flush

o o DN

10
12
14

Aeon7200A (front view)

Drawer

Bellows Assembly

N>O pipeline pressure gauge
Anesthetic ventilator

O, cylinder pressure gauge*
Power switch

Common Gas Outlet



1. General Information

Figure 1-2 Aeon 7200A (back view)

1 O, cylinder (optional) inlet 2
3 Handle 4
5 Fuse 6
7 Power socket 8
9 Hook 10

N>O cylinder (optional) inlet
Auxiliary mains socket outlet
Anesthetic ventilator rear panel
Gas inlet

pipeline
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1.3 Specification

Table 1-1  Aeon7200A Anaesthetic system specification

Height: 1640 mm

Width: 780 mm

Depth: 700 mm

Weight: 110 kg

Castor 100 mm, with breakers on the front castors.

Physical characteristics Drawer: 130 mm (H) x 465 mm (W) x 360 mm (D)

Cylinder Scale: 0 to 25MPa. Resolution: 50kPa. Accuracy:

gauge: 12.5% of full scale.

Pipeline Scale: 0 to 1MPa. Resolution: 1MPa. Accuracy:

gauge 12.5% of full scale.

Airway Scale: -2 to 10kPa. Resolution: 200Pa. Accuracy:

gauge 12.5% of full scale.

Temperature: Operation: 10 to 40 T
Storage: -10to 40 T

Relative Operation: Not more than 80%, non-condensing

) ) Humidity: Storage: Not more than 90%, non-condensing
Environment requirements - -

Atmospheric | Operation: 86 to 106 kPa

pressure Storage: 86 to 106 kPa

Height Operation: 500 to 800 mmHg (3565 to -440m)
Storage: 375 to 800 mmHg (5860 to -440m)
Pipeline: O, N,O

Gas supply:

Pneumatic specifications

Cylinder: O, N,O

Connect to
cylinder:

PISS (pin-indexed safety system)

Reducer:

400 kPa

Connect to
pipeline:

DISS-male, DISS-female, NIST (ISO 56359)
All fittings used to connect O, and N0 pipeline gas
supply are all ready.

Display
pressure:

Gauges with color coded

Input
pressure at
pipeline
inlets

280 to 600 kPa

Oxygen flush

35to 75 L/min

1-6




1. General Information

Voltage: 230 VAC 50 Hz

Power supply | Input power: Not more than 50 VA
Maximum input current: 5 A
Length: 5 meters
Rating voltage: 90 to 264 VAC
Power cord ,
Capacity of current: 220 to 240 VAC 10A
Electrical technical Type: Three-core cable (Medical level)
specifications at mains supply inlet: 250V 5A ¢ 5X20 (F)
above auxiliary mains socket outlets: 250V 2A ¢
Fuse 5X20 (F)
output current of auxiliary mains socket outlets:
1.5 A (each); 4.5 A (total)
Earth
. <0.2 QO
resistance:
Gas source: Anesthetic system
Gas
O,
component:
Rati
rae;';i o 250 kPa
Anaesthetic ventilator technical 7 . -
specifications MIPUL PIESSUIe | 560 to 600 kPa
range:
Fl /
oW VaVe ! 50 75 Lmin
range:
Pressure range: 0 to 6 kPa; flow range: O to 75
Output: i
L/min
Compensation | Flow compensation range: 0 to 10 L/min
of fresh gas Gas components: O,, N0, anesthetic agent
Absorbent Capacity: 1500 ml (each)
Connection Common Gas Outlet: ISO 5356 connector
Leakage  of
9 At pressure of 3 kPa:
breathing .
Leakage of flow: <1560 ml/min
, system
Breathing system
. At flow of 60L/min:
specifications

Resistance of
breathing
system

Resistance of exhalation: <0.6 kPa;

Resistance of inhalation: <0.6 kPa.

At flow of 30L/min:

Resistance of exhalation: 2.3 kPa;

Resistance of inhalation: 2.3 kPa.

Patient cycle of small resistance should be used in
accordance with the relevant standard.

1-7
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At flow of 60L/min, resistance of flow: 0.05 to 3
Resistance of | kPa;
APL valve At flow of 30L/min, resistance of flow: 0.1 to 0.5
kPa.

Leakage  of | Resistance of flow: <50 ml/min. (APL valve close
connector fully)

Resistance of

Dryness: <0.15 kPa
checkvalve

Compliance of
absorber

<50 ml/ kPa

The pressure generated by a wet unidirectional valve: <0.14 kPa;

The pressure to open a wet unidirectional valve: <0.1 kPa

1.4 Compliance and approvals

The Aeon7200A anaesthetic system was developed in accordance with IEC 60601. The
manufacturing facility for this product is certified.

According to IEC 60601-1, Aeon7200A belongs to the following classifications: Class |, Type B,
General, Mobile, Operate continuously, and Flammable anesthetic cannot be used equipment.

1-8




1. General Information

1.5 Technical information

Refer to Table 1-2 for 7200A anaesthetic system technical information:

Table 1-2 Aeon7200A anaesthetic system technical information

Maximum security pressure of airway
system

Not more than 6 kPa

Compliance:

Not more than 40 mL/kPa

Electrical safety:

Meet requirements for Class |, type B equipment
specified in EN60601-1 Medical Electrical equipment:
Part one: General requirement for safety.

Noise of whole unit:

Not more than 65dB(A).

Type of flow sensor

Honeywell-DCO02NDC4 / DCO004BDA4 (Pressure

difference)
Type of pressure sensor Motorola MPX2010
Physiological dead space of sampling 9.5 mL
probe
Type of display device 57 TFT LCD

1.6 Ventilation mode

Ventilation mode Adjustable respiratory parameters

IPPV mode Vr. f. LE. Tp (inspiratory pause)

PCV mode Vr. f. ILE. Plimit (maximum airway pressure limit setting.)
SIMV mode Vr. f. T,. Vsens (trigger sensitivity of volume)

Manual mode -

1-9
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1.7 Range, resolution, and accuracy

Ranges, resolutions, accuracies for anaesthetic system ventilating parameter settings, alarm
settings, monitoring performance are listed in Table 1-3.

Table 1-3 Range, resolution and accuracy of 7200A

Setting | Range, resolution and accuracy

Range: 0, 50 to 1600 mL
Vr Resolution: 10 mL
(Maximum Vr output limited by 75L/min)

Range : 4 to 100 bpm; 1 to 40 bpm (SIMV mode)
Resolution: 1 bpm

Range : 1:0.5to 1:8
Resolution: 0.5

I:E

ventilating parameter

settings T, Range : 0 to 50% (only available in IPPV mode)

Resolution: 5%

Range : 0.3 to 9.9s (only available in SIMV mode)

T, ,
Resolution: 0.1s

Range : 0.5 to 6 kPa (only available in PCV mode)

P .
fimit Resolution: 0.1 kPa

Range : 2 to 30 L/min (only available in SIMV mode)

V,
sens Resolution: 1L/min

Low: range: 0 to 24 L/min
resolution: 1 L/min

Mv 5 ;
High: range: 1 to 25 L/min

resolution: 1 L/min

Low: range: 0 to 20 cmH,O
resolution: 1 cmH,O

Alarm settings Paw -
High: range: 20 to 80 cmH>O

resolution: 1 cmH,O

High: range: 0 to 2500 mL

Vi .
resolution: 10 mL

range: 10 to 20s

Ta nea .
P resolution: 1s




1. General Information

Monitoring performance

Vi

Range: 0~2500 mL
Resolution: 1 mL
Accuracy: £40 mL (€200 mL); £20% (others)

Vre

Range: 0~2500 mL
Resolution: 1 mL
Accuracy: £40 mL (€200 mL); £20% (others)

mMv

Range: 0~99 L/min
Resolution: 1 L/min
Accuracy: 1 L/min (€5 L/min); £20% (others)

total

Range: 0~100 bpm
Resolution: 1 bpm
Accuracy: #2 bpm (<20 bpm); £10% (others)

P peak

Range: 0~99 cmH,0
Resolution: 1 cmH,O
Accuracy: +3 cmH,0 (<20 cmH,0); +15% (others)

Poiat

Range: 0~99 cmH,0
Resolution: 1 cmH,O
Accuracy: +3 cmH,0 (<20 cmH,0); +15% (others)

P mean

Range: 0~99 cmH,0
Resolution: 1 cmH>O
Accuracy: 3 cmH,0 (<20 cmH,0); #15% (others)

FiO,

Range: 13~100 %
Resolution: 1%
Accuracy: +5%

PEEP

Range: 0~20 cmH,0
Resolution: 1 cmH>O
Accuracy: 2 cmH,0 (€10 cmH,0); #20% (others)

Range: 0~99 mL/cmH,0

Resolution: 1 mL/cmH->0

Accuracy: 2 mL/cmH,0 (<10 mL/cmH,0)
#20% (others)

Battery
state

100%, 60%, 30%, 0% (when show 0% and the no out main
power supply, the system will shut down itself)
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1.8 Tools, equipment and service materials

BN

Stopwatch: Error: £1%;

)
2) Flowmeter: Range: 10L/min~100L/min. Precision: =4 grade.
3) Anesthetic gas analyzer: Error:+10%:;
4) Manometer: Range: 0~1MPa; Precision: =1.5 grade
5) Micropressure manometer: Range: -2kPa~10kPa. Precision: =1.5 grade
6) Flowmeter: Range: 20L/min~200L/min. Precision: =2.5 grade.
7) Oxygen bottle: 0, Concentration: >95%;
8) Acoustic meter.
9) Breathing test equipment.
10) 50mL medical injector.
11) Simulant lung: Specification: 0.5mL/Pa.

13) RS232 connection line.

)
)
12) A computer with RS232 interface, which has Comdebug inside.
)
14) Multimeter.

1.9 Periodic maintenance

Table 1-4 lists the periodic maintenance activities required for the 7200A anaesthetic system. For
details on patient system maintenance, refer to the Aeon7200A anaesthetic system User Manual.

Table 1-4
Minimum maintaining Standard Planned maintaining Standard
Daily Clean the outer surface.
weekly Perform 21% O, sensor calibration.

Ventilate the system, open flowmeter, and make sure that the
float move up and down smoothly. It can prevent blocking and
clinging.

monthly Perform 100% O, sensor calibration.
Test leakage of bellows assembly. (refer to section 6.5.2)

When cleaning and installing Check if any components are broken, and replace or repair them
if necessary.

As required Replace new gasket of cylinder gas supply.

Perform flow sensor calibration when flow waveform is unusual.
Replace O, sensor (one year generally).

Open the drain valve and replace absorbent in the absorber.




2 QOperation Theory

This section details the operational theory of the 7200A anaesthetic system and contains the
following information:

® Description of major anaesthetic system assemblies.

® Descripeion of the electrical system (anaesthetic ventilator), including inner printed circuit
boards.

® Description of the pneumatic system.

® Other hardware operations.

2.1 Major anaesthetic system assemblies

211 Anaesthetic ventilator

I
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2.1.2 Vaporizer

.

Figure 2-1 Configuration of Vaporizer

1 Control dial 2 ‘OFF’ lock position

3 Filling cap 4 Liquid level indicator
5 Drain valve 6 Color coding

7 Label

Operation theory:

1) Close and Open

When turn the control dial to "OFF", the vaporizer is closed. The fresh gas goes through by pass
valve not through the vaporizer, so at this time no anesthetic gas output.

When turn the control dial on, the rotary force makes the two poles of the vaporizer downward shove
open the by-pass valve and then the fresh gas goes into the pot in which the gas was detached into
two tracks by a T-pipe. One track, named carrier, goes into the vaporizing room. And the other track,
named by-pass, goes into the temperature-control valve.



2. Operation Theory

2) Adjust the concentration

The gas which gone into the vaporizing room has been mixed with anesthetic gas. And then the
mixed gas goes into the throttle groove, whose depth was controlled by the concentration control
dial. The more the control dial is turned on, the deeper the throttle groove is become. And so the
concentration of the anesthetic gas can be controlled.

3) Redeem of temperature

The gas which gone into the temperature-control valve was controlled to reduce when the
temperature is low, and to enlarge when the temperature is high. This can make compensation for
the change caused by ambient temperature and let the concentration output constant. The by-pass
track and the carrier track gas mix at the outlet, and the mixer is the set concentration gas.

4) Redeem of flow and pressure

The vaporizing room has the helical gas passage which was composed by helical pipes and strong
sorption material. The carrier gas has the larger interface when mixing with the anesthetic gas. This
can make compensation for the anesthetic gas going thin when the flow is growing.

5) Catenation set

When two or more vaporizers amounted on the anaesthetic system, the interlock set would be
started up to ensure that at any time, only one vaporizer can be used. When the control dail is turned
to OFF, the interlock set is off too.

Baffle I

system

Liquid
anesthetic

4

Temperature— $

compensating valve

A

Concentration
control dial

Machine
outlet
check valve

Figure 2-2 Operation theory of Vaporizer

Please refer VP300 User Manual for details of vaporizer.
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2.1.3 Flowmeter

Gas component

Scale (thin tube)

Scale (thick tube)

(O} 0.05to 1 L/min 1.1 to 10 L/min
N>O 0.05to 1 L/min 1.1 to 10 L/min
Accuracy:

With regard to the flow between £10% of full scale or 300 ml/min (higher is preferred) and full scale
under the condition of 20C, 101.3 kPa, flow meter precision is within the £10% of indicated values.
The precision is 4 degree when the flow is lower than 10% of full scale or 300 ml/min (higher is

preferred).

Adjust O, and Nitrous oxide proportionally to ensure the O, concentration is no less than 25%.
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2.1.4 Bellows Assembly

The ports of bellows assembly refer to Figure 2-6.

Figure 2-3 Ports of bellows assembly
1 Breathing system connector 2 Exhaust gas port 3 Driven gas connector 4 Adapter

WARNING: Never connect exhaust gas port with sub-atmospheric system directly. Or else
leakage of breathing system generates.

Ventilating circulation

Inhalation primary phase: Exhalation primary phase: Exhalation end phase:
1 Exhalation valve 6 Driving gas 8 Excess gas of patient circuit
2 Driving gas 7 From patient circuit

3 Gas of patient circuit
4 Spill-over valve
5 To patient circuit

2-5
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215

11
13

The Breathing system module

10

B & owh &

Figure 2-4 Breathing system module

Absorber mount release handle
Exhalation Port / patient circuit
connector

Inhalation valve

Manual reservoir bag/auto ventilation
switch

APL (adjustable pressure limit) valve
Pothook

Knob (fix the breathing system)

4

10
12

Absorber (Carbon dioxide absorbent)
Exhalation valve

Inhalation Port/Patient circuit port
Manual reservoir bag port

Bellows assembly (auto ventilation)
Airway pressure gauge



2. Operation Theory

Figure 2-5 The operation theory of breathing system

1 patient 2 Pessure gauge 3  exhalation valve 4 APL valve
(unidirection)

5 absorber 6 fresh gas compensation 7 manual reservior 8 inhalation
valve
(unidirection)
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Figure 2-6 is the gas way of the breathing system when manual is on.

=R

A AR

i

Figure 2-6 Gas way of the breathing system (manual on)

1. From patient, through expiratory connector 2. Gas path to manometer

3. Expiratory non-return valve 4. The gas witch has passed through the
expiratory non-return valve

5. Into absorbent canisters 6. Out of absorbent canisters

7. Fresh gas in 8. Flow from reservoir bag through Manual /
Auto switch (Manual on)

9. Gas path to APL valve 10. Inspiratory non-return valve

11. To patient, through inspiratory connector



2. Operation Theory

Figure 2-7 is the gas way of the breathing system when auto is on.

I
f/

=l =
o P ey
Bl N S
119
i -E.f. /)

o L ety

: n,t

o)

Figure 2-7 Gas way of the breathing system (auto on)

1. From patient, through expiratory connector 2. Gas path to manometer

3. Expiratory non-return valve 4. The gas witch has passed through the
expiratory non-return valve

5. Into absorbent canisters 6. Out of absorbent canisters

7. Fresh gas in 8. Flow from reservoir bag through Manual /

Auto switch (Auto on)

9. Gas path to APL valve 10. Inspiratory non-return valve

11. To patient, through inspiratory connector

2.2 Anaesthetic ventilator

This section describes composing of and operation thory of the anaesthetic ventilator.

The following figure is the electric theory graph of the ventilator:
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2. Operation Theory

2.2.1  Composing of ventilator

1 Main control board

The following figure is Main control board reduced graph:
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2. Operation Theory

Descriptionof the interface:

Interface and its Pin Signal defination Remark
function
J1; 1 +5V
DC 2 GND
3 +12V
4 -12V
5 GND
6 +15V
J2; 1 Ensure signal Low level valid
Coder 2 GND
3 Levo signal Impulse
4 Dextrorotation signal Impulse
5 +5V
J3 5. 6 GND
RS232 7. 8 TXD
9. 10 RXD
J4; 1. 4 +12V
Checkout valve 2. 3 Checkout valve signal Low level opened
J5; 1.5 +12V
breathing valve 2 Expiration valve signal Low level opened
4 Inspiration valve signal Low level opened
J6 1 GND
2 AC indicator light
3 Charging indicator light
4 Alarm signal
6 Battery signal High level -- having battery;
Low level -- no battery.
7. 8 Battery quantity of the electric
charge
9 AC signal High level--AC valid;
Low level--AC invalid.
10 Mute signal
J7; Key-press 26 cores Key-press signal
J8 4 cores Motor drive signal
S1 1 Potentiometer power supply +5V
2 Potentiometer output 0-5V Change
3 GND
S4 1 Oxygen sensor signal
2 GND
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The key testing points:

Testing points Function and character
T +10V reference voltage
T4 +5VA/D reference
T11 Voltage signal, the zero point is OV
T12 Flow signal
T14 FiO, signal
T15 Position feeds back signal




2. Operation Theory

2. Power board

The following figure is the power board reduced graph:
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Interface and function Pin Signal definition Remark
J1 1 Alarm signal -
Buzzer 2 Empty -
3 GND -
J3 1. 2 | Battery Positive -
Power source inlet 3 Battery Negative -
4 GND -
5 Input from the 30V DC of the | ---
switch power supply.
J4 1. 3 | +15V -
TFT Power supply 2. 4 | GND -
5 Empty -—-
J5 1 Switch contact 1 Elther battery or switch power
supply is the supply source.
2 Switch contact 2 After start up the machine, the
switch contact 1 is turn-on.
3 Switch contact 3 GND
4 Switch contact 4 When start up the machine
switch contact 3 is turn-on, and
the start-up signal is coming into
being.
J6 1 GND ---
2 AC indicator light -
3 Charging indicator light -
4 Alarm signal -—-
6 Battery signal High level shows having battery
and low level shows no battery.
7. 8 | Battery quality -
9 AC signal High level AC is valid and the low
level AC is failure.
10 Mute signal -—-
J7 1 +5V -
2. 5 | GND -
3 +12V -
4 -12v -
6 +15V -




2. Operation Theory

2.2.2 Operation theory of ventilator

The Operation principle sketch diagram of machine is shown as Figure 2-8.

The high-pressure oxygen enters the pressure reduction valve |, and the output pressure from the
pressure reduction valve | is stabilized at 0.25MPa (already adjusted before ex-factory). The output
gas from the pressure reduction valve | enters the electromagnetic valve. In inspiring, the
electromagnetic valve is open; the two-way outputs enter the flow valve and the pressure reduction
valve Il respectively. The one entering the pressure reduction valve Il presses on the diaphragm in
the expiration valve by means of the gas pressure to control the opening and closing of the
expiration valve, and the output pressure is stabilized at 0.05MPa (already adjusted before
ex-factory). The other one enters the flow valve; the tidal volume value could be changed through
adjusting the flow valve. The pure oxygen entering the gas line is mixed in accordance with a certain
proportion in the gas room. The air enters from the venturi-type valve, and a unidirectional valve is
installed in the venturi-type valve to prevent the gas overflowing.

The sponge gas entrance is adopted for the unidirectional valve to reduce noise and filtrate the gas
to be breathed in. A safety valve is installed on the side face of the gas room to prevent that the air
pressure is too high and will make hurt to a patient. When the air pressure exceeds the set value of
the safety valve (6kPa), the safety valve can open automatically and the gas will be discharged from
the safety valve. The electromagnetic valve will be closed in expiration, the pressure exerted on the
diaphragm of the expiration valve will disappear, and the diaphragm will loose. Thus the gas room
connects with the atmosphere directly. The gas compressed in the bellows by the ventilator will
discharge to the atmosphere through the expiration valve. The process above will be repeated along
with the breath rhythm.

During the above procedures, it is the electromagnetic valve that controls the gas flowing direction,
and is controlled by the mainframe board. In inspiration the electromagnetic valve will be opened
while in expiration it will be closed. In Figure 2-8 the display plate is used for the digital display for
the respiration rate, breath frequency, the tidal volume and the oxygen concentration, the display of
the corresponding display lamps and the display of the luminous line of the pressure. The
mainframe board is the central processing unit of the ventilator circuit part. It not only controls the
opening and closing of the electromagnetic valve, but also receives and processes the pressure
signal, the flow signal. It receives the inputs from the panel and sends the signal that will be
outputted to display to the display plate. The voltage stabilizing power supply provides the circuit
needed voltages. The functions of the subsystems above are set and adjusted by the keys on the
panel.
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Input Air
Filter

Oxygen
Supply
Filter
. Pressure
Resistance Resulator
Adjust &
) Display Gas cut—off
Main Board Board Valve (4444444,
L“““‘*Secondary Expiratory—"ptmosphere
Regulator(AAAAAIYEEIEAAAAJAK\
Beep Flow Control
Valve
Power
Pressure
Relief Air, Oxygen Absorber
Valve Mixer Bellows Circuit

Oxygen
Concertration

Flow Sensor

Pressure
Sampling
Pipe

Figure 2-8 Operation principle sketch diagram of ventilator



2. Operation Theory

2.3 Pneumatic system

2.3.1  Configuration of air passage board

&
1 2 3 4 1 12,13,14
1 Whistle 2 Nonreturn valve
3 Pressure reducing valve 4 Air receiver
5 Laughing gas block valve 6 Mirco-nonreturn valve
7 PV pipe 6/4 (blue) 8 PV pipe 6/4 (orange)
9 PV pipe 8/6 (blue) 10 PV pipe 6/4 (transparent)
11 Yoke 12 Cross pan head screw M4X8
13 Spring cushion 4 14 Plain cushion 4
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2.3.2 Working Theory of Pneumatic system

Aeon7200A is an sustaining airflow anesthetic system which contains passages transporting oxygen,
N.O and anesthetic gas. User has two choices of anesthetic gas: enflurane or isoflurane. The
pressure of oxygen and N,O should be decompressed to 280kPa~600kPa first, then can be
transported into the anesthetic system. Oxygen goes into flowmeter by the protective redactor in the
system. However, the N,O gas can go into the flowmeter only when the pressure of oxygen is
standing at above of 20kPa. At the same time the N,O interceptor valve become open, then the N,O
gas goes into the flowmeter. By adjusting the knobs on the flowmeters, the operater can control the
flux of the two gases. There are interlocks to make sure that the input oxygen is larger than the N20
by 25%. The two gases were mixed at flowmeters. The mixed gas carries off parts of anesthetic gas
and goes into the patient by the common gas out port. The oxygen flush can transport oxygen to
patient breath loop straight by the common gas out port and don not pass flowmeter and vaporizer.
The gas which was transported to the patient can keep the breathing by regular machine controlling
or manual controlling. This system has the exhaust emission system, adjustable pressure limitation
valve and spill-over valve.
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Figure 2-9 Gas circuit diagram
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2-22

A

-
o

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

© © N o a K~ b

N2O cylinder

N0 Pipeline

O, cylinder

O, pipeline

Filter

Gauge
Checkvalve
Reducer (400 kPa)
O, reservoir

Reversal valve
(100 to 220kPa)

N0 cut-off (20 to 200kPa)
Reducer (250kPa)
Magnetic valve

Flow valve

Safety valve (6kPa)
Exhaust valve

Spill-over valve
(0.1 to 0.3kPa)

Bellows
Manual reversal valve

Manual reservoir bag

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.

APL valve (0.19 to 0.6kPa)
Airway gauge

Absorber

O, flush

N,0O-0; linkage

O, flowmeter

N,O flowmeter

Interlock device

Vaporizer 1

Vaporizer 2

Micro-checkvalve
To air

Exhalation valve
Inhalation valve
O, sensor

Probe

Patient

Flow sensor
Pressure sensor
Ventilator

Display screen



2. Operation Theory

2.3.3 Pipeline connecting

According with the signs in the three pictures nether to connect the pipeline: A-A B-B...

Pipe D PipeC
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Pipe E Pipe A Pipe B PipeC Pipe D
1 Oxygen inlet 2 NyOinlet
3 Mirco-nonreturn valve 4 Laughing gas block valve
5 Power supply switch 6 Air receiver
7 Pressure reducing valve 8 Nonreturn valve
9 Wihistle 10 Oxygen flush switch
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2. Operation Theory

2.4  Wiring diagram

The following picture is the wiring diagram of AC power input.

E X13 /
B___ L x11 /
—
Pl AC250V 5A(F) N
/—\ N A N N X12
0 0 —— > S
AC250V 5A(F)
E[ AC INPUT
3 1
—
\]1 —
AC250V 2A(F)
/\ N .
AC250V 2A(F)
e[ AC QUTPUT
5 1
—
J2 —
AC250V 2A(F)
m N B
AC250V 2A(F)
e[ AC QUTPUT
Fr 1
—
J3 —
AC250V 2A(F)
/—\ N B 1
0 0 —
AC250V 2A(F)
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Wiring diagram of the anesthetic ventilator:
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2. Operation Theory

2.5 Other hardware operations

O, sensor

Technical requirements

O, sensor belongs to expendable, so the user should pay attention to period of validity, and use it in
accordance with performance and requirements.

The technical requirements of O, sensor used in the Aeon7200A are the following:
Form and definition of interface: 3.5 mm Mono Jack electrical interface

Typical input at 21% concentration: 9 to 13 mV

Accuracy in measurement and full scale error: <1% (0 to 100%)

Operating temperature: 0 to 40°C

Response time: not more than 13 seconds

Useful life: not less than 12 months

Accordable standard: EN 12598 / ISO 7767

Recommended O, sensor

Type OOM102-1 OOM103-1
Manufacturer ENVITEC ENVITEC
Response time (second) <13 seconds <5 seconds
Useful life (month) 12 12

Current applied Yes Yes
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O, monitoring specification

Response time:

Not more than 13 seconds

Type of O, sensor:

Chemical fuel cell

Useful life:

12 months (normal operating)

Operational principle:

O, monitoring modules can monitor and display oxygen concentration
of the patient circuit, and contain one oxygen sensor. The O, sensor
can detect the proportionable voltage on its surface, generated with
partial pressure of O,.

The O, sensor is chemical fuel cell, and its metal electrode can be
oxidated when oxygen diffuses into it. The current generated from
oxidation proportion O, partial pressure on the surface of electrode.
The electrode will be used up gradually in oxidation process.

The voltage of sensor would be affected by the temperature of gas
mixture monitored. Thermistor on the shell of sensor will
auto-compensate temperature difference inside the sensor.

Signal processing and circuit analyzing can be used in the O,
monitoring modules. So the signal of O, sensor could be transformed
to O, concentration. Besides, the concentration displays on the
screen, and compares with alarm limit value saved, if the
concentration exceeds the limits, alarm should be occurred.
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3

3.1

3-1

Debug

Debug main control board

Eyeballing (printed circuit board):

Requirement: No conglutination, short circuit, open circuit, and no leaked weld, fault weld,
excrescent weld components.

Not electrify—>measure the resistor between 1 and 2, 3 and 2, 4 and 2, 5 and 6 of the J1 by the

multimeter with 200Q2 grade.

Requirement: No shrot circuit.

Electrify, check whether ATMEGA128 fevers or not with hand.

Requirement: If there is some abnormal happen, power off. The operater should draw on
anti-electrostatic ring.

Electrify— measure the voltage between 1 and 2, 3 and 2, 4 and 2, 5 and 6 of the J1 by the
multimeter with 20V grade.

Requirement: V,=4.95V~5.05V
V32=11.50V~12.50V
V42=-12.50V~-11.50V
V65=14.50V~15.50V

Electrify — measure the VREF1 between T4 and the ground line by the multimeter with 20V
grade.

Requirement: VREF1=4.95V~5.05V

Electrify — measure the VFLOW between T12 and the ground line by the multimeter with 20V
grade.

Requirement: VFLOW=1.9V~3V

Electrify — measure the VPRESSURE between T11 and the ground line by the multimeter with 20V
grade. And then adjust W1.

Requirement: VPRESSURE=-0.05V~0.05V
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Electrify — measure the VREF2 between T1 and the ground line by the multimeter with 20V
grade.

Requirement: VREF2=9.95V~10.05V

Electrify — measure the voltage between 1 and 3 of the S1 by the multimeter with 20V grade.

Requirement: V13=4.8V~5.2V

3.2 Debug power board

Eyeballing appearance:
Requirement: No conglutination, short circuit, open circuit, and no leaked weld, fault weld,
excrescent weld components.
Not electrify—>measure the resistor between 1 and 2, 3 and 2, 4 and 2, 5 and 6 of the J4 by the
multimeter with 200Q2 grade.
Requirement: 1. No shrot circuit.
2. PIC16F676 chip can be programmed.
After electrifying, observe whether the electronic component on the power board fever

unconventionally or not.

Requirement: V,=4.95V~5.05V;
V32=11.50V~12.50V;
V42=-12.50V~-11.50V;
V65=14.50V~15.50V;

Check the buzzer: connect the whole machine, and insert the buzzer onto J3.

Requirement: The buzzer can gave an alarm when the trouble has happened.

Adjust the output voltage of the switch power to +30V.



3. Debug

3.3 Debug anesthetic ventilator

3.3.1

— Mode: Auto

VT: 700mL;

——f:12bpm;
—LE:1: 2
—— Upper limit of Paw: 4kPa;

—— Lower limit of Paw:

—— Rated pressure of the gas source: 0.4 MPa

Standard working state of ventilator

3.3.2 Debug steps
No. Item Method or procedure Criterion of acceptability
Power
suppl
1 indFi)Eaior Electrify—eyeballing The light is bright
light
Start up—ventilation as the
The upper | standard state—set the upper limit
2 limit of the | of the pressure to 8kPa, —plug up . )
. . The indicator value is 5kPa~6kPa.
safety the patient end with
pressure hand—observe the indicator value
of the pressure peak
Ventilating as the standard state.
Set f to 4, 20, 40bpm respectively i
) The times and the shown value should be:
(V1 is 200ml). Note down the
3 f o . . 2bpm~6bpm, 19bpm~21bpm, 38bpm~
ventilation times in one minute and 42bpm.  95bom—105bom
compared them with the setting pm. P pm.
value.
Ventilating as the standard state.
4 LE Change the I|:E as the follow: The breathing periods have obvious change
' 1.851.651:4-51.2-51:1>51:0.5 as the variety of the I:E.
(1:4~1:8, the V1 is 100ml)

3-3
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Ventilation, install the ventilating
gage onto the inspiration port,
connect the simulative lung and 0~200ml, the error is £30ml;
adjust V1 to 100mL, 200mL, Others is £15%.
400MI, 600mL, 800mL, 1200mL | VT=100mL, shown value=70~130
5 Vs respectively. VT=200mL, shown value =170~230
If VT can't reach requirement, VT=400mL, shown value =340~460
adjust the fto 10 bpm or I:E VT=600mL, shown value =510~690
from1:1 to 1:0.5. VT=800mL, shown value =680~920
Observe the display of the inspire | VT=1200mL, shown value =1020~1380
and expire VT and compare them
with the setting value.
Ventilating as the standard state.
Set f to 20-the reading of
5 MY ventilating gage is been | <5L, erroris +1L
multiplied with 20bpm—compare | >5L, erroris £15%
the values between the monitor
and the measure.
Setfto 20, l:Eto1: 1, and the Vt
to the maximal Ilimit. Then ,
7 Max.MV ) ) o 218L/min
multiply the reading of ventilating
gage with 20bpm.
Ventilating as the standard state. | There is flat on the pressure waveform,
Set the Tp to 25%, 50% | neither inspiratory nor expiratory space on
respectively. Observe the bellows | the flow waveform, in witch time the flow is 0,
8 Tp state and the waveform showing | and the time is lengthening with the growing
on the screen. of Tp.
Reset Tp to OFF, and observe | No flat on the pressure waveform. And at the
the bellows state and the |end of the inspiration, the expiratory
waveform again. waveform occurs immediately.
Pressurize the sampling pot with | The result:
Display a normal measuring container to | 1kPa, shown value=+0.8kPa~+1.2kPa
9 of Paw make the display of Paw become | 2kPa, shown value=+1.8kPa~+2.2kPa
OkPa, 1kPa, 2kPa, 4kPa, 6kPa. | 4kPa, shown value=+3.6kPa~+4.4kPa
And note the peak of the Paw. 6kPa, shown value=+5.4kPa~+6.6kPa

34




3. Debug

Set the ventilation mode to SIMV, and
the Vgens to 3L/min, 10L/min, 30L/min
respectively. Adjust a certain flow to
pass by the flow probe as the direction

<10L/min, the error is £2L/min;

10 | Vsens . . , . .
of inspiratory until the trigger is | Others, the erroris +20%
occurred. At this time, note the flow
value and compare it with the setting
value.
Set the upper limit of the Paw to 2kPa,
4kPa, 6kPa, 8kPa respectively. | The error of the pressure reading is

Alarm for Connect the manometer with pressure | £10%;

Paw High sampling port and pressurize it using | When the Paw is reach to the setting
injector until alarm occurs. At this time, | values, the audible and visual alarm
note down the reading of the | occurs.

1 manometer.

Switch of

inspiratory

and Observe the state of simulative lung. At this time, the simulative lung is

expiratory; | Take off the pressure on the sampling | changing to exhaust.

And the | port, then observe the alarm state. Alarm time is 6~10s.

alarm

delay
Cut off the gas supply, reset the lower
limit of the Paw to OkPa, 0.5kPa, 1kPa,
2kPa respectively, and connect the

Alarm  for manometer onto the pressure sampling | The alarm for lower limit of Paw occurs.

Paw low outlet. Then depressure the pressure | At the range of <<0.5kPa, the error is
of the sampling outlet using a injector. | £100Pa, other ranges, is +20%.

12 When alarm occurs, start to pressurize
until the alarm extinct. At this time note
down the value of manometer.

And  the .

alternation After the alarm occurs, time the space . . .

between from the alarm muted to rering by a | The interval time for alarm is 4s~15s.
stopwatch.

the alarms
Reset the upper limit of the Mv High | <5L, the error is £1L;
alarm to 1L, 5L, 10L, 20L respectively. | >5L, the error is £20%. Namely:

13 Alarm for | Adjust VT until the alarm for MV High | 1L, reading value=0~2L,

MV High occurs. Then note the MV of the | 5L, reading value=4L~6L;

checkout equipment and compaired it
with the setting value.

10L, reading value=8L~12L;
20L, reading value=16L~24L.
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Reset the lower limit of the Mv Low
1L, 5L, 10L, 20L
respectively. Adjust VT until the

alarm to

<5L, the erroris +1L;
>5L, the error is £20%. Namely:

Al fi 1L, readi lue=0~2L;
14 M\a/rrll or alarm for MV Low occurs. Then 5L ::Zd::g X:IEZ AL—6L
w =4L~6L;
note the MV of the checkout ’ .g ’
i ) L 10L, reading value=8L~12L;
equipment and compaired it with i
, 20L, reading value=16L~24L.
the setting value.
Set the upper limit of VT for alarm
to 100mL, 200mL, 400mL, 600mL,
Alarm for .
15 | Tidal 1000mL, 1200mL respectively.
i
olume Adjust VT until the alarm occurs. | The error is £15%.
volu
high Then note down the value of VT
i
g and compare it with the setting
value.
At the mode of IPPV, shut off the
Alarm for | gas supply to make VT zero. At the
16 | No Tidal | same time use the stop watch to | 10st2s.
Volume measure the time until the alarm
occurs.
At the mode of SIMV, shut off the
gas supply or shut off the probe of
the flow sensor. Set the apnea limit
Alarm for i
17 Apnea to 10s, 15s, 20s respectively. At | 10s~20s
P the same time press the stop
watch to measure the time until the
alarm occurs.
Alarm for The alarm for AC Power lost should last for
Cut off the AC power supply(has .
18 | AC Power | . more than 120s, and at the same time the
inner battery)
lost alarm prompt was shown at the screen.
After oxygen calibration, pull out ,
¥e . p. pull off the oxygen sensor, the screen display
The oxygen sensor, putitin the airfor3 |
19 | display of | minutes, put it in pure oxygen for 3
spiay 'nutes, put 1t In pure oxyg In air, shown value=19%—23%
FiO, minutes, and note down the value

of FiO, respectively.

In pure oxygen, shown value=90%~100%
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20

Mute

Do not ventilate, and press down
the key of mute when the alarm for
low pressure occurs. At the same
time press the stop watch to
measure the time from the alarm
been muted to it running again.

The time of mute is less than 2min.

21

Manual
mode

Switch the machine to manual
mode, connect the air flow gage
onto the patient end and press the
reservoir bag every 5 seconds.
Note down the times of press and
the reading value of the flow gage.
Then compare them with the
monitor value of the ventilator.

The shown value of frog is 12+2bpm

The difference between the monitor and the
measure is in the range of +15%.

22

Pressure
mode

Ventilating as the standard state
and switch the mode to pressure
mode. Set Plimit to 16cmH20,
30cmH20 respectively and note
down the relevant V1 and Ppeak.

If the pressure peak valve reached Pj, the
VT output would not be assuring, and at this
time the pesk value should be smaller than
Plimit + 6.

If the pressure peak value won't reach Pjm,
the VT output would be assuring.

23

Capacity
mode

Ventilating as the standard state
and switch the mode to volume
mode. Then observe the change of
the parameters of PCV.

The setting of PCV parameters is invalid.

24

SIMV
mode

Ventilating as the standard state
and switch the mode to SIMV. Set f
to 5bpm. Then observe the
ventilation of the machine.

Set f to 1bpm, Vgens to 3L/min.
Then press the reservoir bag to
trigger the machine.

Ventilator ventilates according the VT value 5
times every minute.

Inspiratory time is decided by f and Ti.

When trigger the machine, it delivers gas
immediately.

25

Flow
sensor

Ventilating as the standard state,
and note the value of Vr. Take out
the sampling pipe from the flow
sensor probe. Then observe the
ventilation state and note the value
of V1.

Plug up one end of the sampling
pipe or probe, and observe the
ventilation state. Then note the V1

The alarm for " No Tidal volume " occurs. At
the same time the ventilator can ventilate
around the setting of VT, and the monitor
value is 0.

The monitor of the VT is out of the way, but
the machine can ventilate around the setting
of VT (observe the bellows ).
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Connect the reserved flow sensor
26 Reserved | and sampling pipe. Ventilate as | The monitor of breath parameters is not out
component | the standard state, then observe | of the way.
parameters output of the ventilator.
Debug the following items: . )
: Normal conditions Single fault state
1) Drain current over the ground.
. <0.5mA <1.0mA
i 2) Drain current over the
drain <0.1mA <0.5mA
27 current enclosure. < 0.5mA
u <0.5m
3) Drain current over the patient. -
. . <5mA
4) Drain current over the patient -
(using partly voltage) .
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4 Alarm

WARNING: No repair should ever be undertaken or attempted by anyone without proper
gualifications and equipment.

4.1 About alarm

Alarm messages displays on the top area of display screen.

1 2
-
1 W AC Power lost ° 2 B
1 Alarm bell 2 Alarm message

The high priority alarms must be disposed immediately.

Priority Volume Silence Prompt Alarm bell
(seconds)
High 5 tones, 2 hurry; 120 Red background, “!!! ” Red,
Periods: 9 seconds Displaying frequency: 2Hz flickering
Medium 3 tones 120 Yellow background, “!'!” Yellow,
Periods: 6 seconds Displaying frequency: 0.5Hz flickering
Low 2 tones 120 Yellow background, “I” Yellow
Periods: 27 seconds Displaying all the time until alarm
disappears.

CAUTION: When alarm silencing, the alarm bell and sound will disappear. After 120
seconds, the alarm bell and sound will appear again.

4-1
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4.2 Alarm handling

Alarm Priority Handling
AC Power lost Medium Check connection
Check mains supply
Check fuses
Self-check failure low Recalibrate flow valve.
Paw High High Reset upper limit of Paw.
Check expiratory cycle, and dispose block existed.
Check V7t settings.
Check airway of patient, and dispose block existed.
Paw Low High Reset lower limit of Paw;
Check the parallel sampling lines.
No Tidal volume High Check patient.
Check tubing connections.
Tidal volume high High Check patient for spontaneous breathing.
Check ventilator and alarm settings.
MV High High Check patient for spontaneous breathing.
Check ventilator and alarm settings.
MV Low High Reset low limit of MV.
Check patient end.
Check tubing connections.
Apnea High Check patient.
Bag as need.
Check for disconnects.




5 Troubleshooting

Phenomena

Cause

Troubleshooting

After start up, the sceen
stopped at the logo
interface.

The watchdog circuit on
the main control board is
failure.

replace chip U13 (MAX705) on main control
board.

No parameters can be
set after start up.

a) The power supply to
the sensor is abnormal.

a) Measure voltage of T1. The typical value is
10V and the normal value is 9.98V. If
abnormal, please replace chip U6 (REF102).

b) Sensor is abnormal.

b) Measure zero voltage of flow sensor.

The value at T11 should be 0V, or else,
replace the flow sensor.

The value at T12 should be 2.25V (ALL
SENSOR) or 2.5V (A4), or else replace the
flow sensor.

The key is invalid.

The cable is failure.

Reinsert or replace the oblate cable
connected between J7 and panel.

The circuit is failure.

Replace chip U4 (74HC573) , U5 (74HC573)
on the main control board.

Calibration of flow valve
is failure.

The flow sensor is out of
the way.

a) Check whether the zero of T12 is 2.25V
(ALL SENSOR) /2.5V (A4) or not.

b) If (a) is normal, huff into the paraller pipe.

The voltage of T12 should be changed, or
else please replace the flow sensor.

The position signal feed
back from flow valve is
abnormal.

c) Open the cover of flow sensor and turn the
gear to see whether T15 be changed in the
range of £5V.

The flow valve is wrong in
mechanism.

d)Fasten the top screw of flow sensor.
Replace flow sensor if trouble also been.

The probe doesn't match
with the valve.

e) Replace the matched probe.

Indicating the charging
state all the time.

The charging
management circuit on
power board is failure.

Replace the circuit.
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Long charging time but
short discharging time
(far than 2
hours)

shorter

The battery is failure.

Replace battery.

There is no SIMV in the
item of "Mode".

This function is be locked.

Check whether this function have bought or
not.

The value of VT is not
exact.

The sampling pipe is
waterlogged.

Eliminate the seeper

The control of flow is not
exact.

Recalibrate the flow valve.

The screen is failure but
the machine can still
work

The cable is failure.

Reinsert or replace the cable connected
between JP3 and panel.

The inverter is failure

If the trouble can not be shoot please replace
the inverter.

Flow valve is folded up.

The flow valve is failure.

Replace flow valve

There is no waveform.

The sampling pipe has fall
off or blocked up

Reconnect the sampling pipe or deal with the
jam.

The knob is invalid

The inner line fall off.

Reinsert or replace the cable connected
between J2 and panel.

Knob is damaged

Replace knob.

Electric malfunction.

If the trouble can not be shoot please seek
the company for help.

The waveform shows
there is durative airflow
at the end of expiration.

There is leak in air

passage

Reconnect the sampling pipe or replace the
testing valve.
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