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Figure 1.1  Patient Circuit Assembly  
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Figure 1.2  Flow Delivery System Schematic 
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Figure 2.1  Ventilator Base Showing Thumbscrew 



 

Figure 2.2  Exhalation Diaphragm in place 

 

Figure 2. 3 Aligning the valve body 

 

Figure 2.4  Engaging the valve body 



 

Figure 2.5  Attaching the Flow Sensor 

 

 

Figure 2.6  Connecting the Variable Orifice Flow Sensor 



 

Figure 2.7  Patient Circuit Connections 

 

 

Figure 2.8  Attaching nebulizer tubing 





 

A – Power switch B – Fan and fan filter 

C – High-pressure oxygen fitting D – Low-pressure oxygen fitting 

E – Nurse call system connection F – Ground terminal 

G – Future options H – Alarm speaker 

I – Power cord J – Fuses 

K –  Parallel printer port L – Video output port 

M – MIB port N – CO2 connector 
Figure 2.9  Rear Panel Components 
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Figure 2.10 Connecting the high pressure O2 hose 
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Figure 2.11  Low pressure oxygen tubing connection 
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Figure 2.12  Power Switch Positions 



 

Figure 2.13  Touch the Screens Indicator on the Main Screen 



 

Figure 2.14  Screen Select screen 

 

Figure 2.15  Extended Functions Menu 
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* On power down, or in the case of a power loss resulting in a shutdown of the device, all event data, including alarm 
conditions, is maintained in the event log 

** Denotes function for use by trained Service technician. 



 

 

 

 

 

Figure 2.16  UVT Startup Screen 



 

 

Figure 2.17  The UVT Screen with the Main screen in Service mode 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 
Figure 2.18  Switch control messages 
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Figure 2.19  FIO2 Calibration Screen 

I

I

I

I I



 

 

 

 

 

 

 

 

a. 

b. 

c. 

d. 

e. 

 

 

 



 

a. 

b. 

c. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.20  Pressure Relief Valve Setting 



 

  



 

 

 

Procedure Complete 

 

 



 

 

Figure 3.1  VELA Membrane panel (International) 

 

Figure 3.2  VELA Membrane Panel (USA) 



 

Figure 3.3  Flow/Volume Loop in Freeze Mode 
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Figure 3.4  Patient Select Screen  



 

Figure 3.5  Setup 



Figure 3.6  Data Dial 
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Figure 3.7  Mode Select Screen 





 

Figure 3.8  Apnea choices in CPAP/PSV mode 
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1 Proceedings of the Consensus Conference on the Essentials of Mechanical Ventilators, by Branson and Chatburn, 1992 
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Figure 3.9  Assist Control Ventilation Waveform 
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Figure 3.10  SIMV Waveform 
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Figure 3.11  CPAP Waveform 



 

(1) = Time high, Pressure High  (2) = Time Low, Pressure Low 

Figure 3.12  APRV / BiPhasic Mode 





 

Figure 3.13  APRV / BIPHASIC Time Sync 
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Figure 3.14  PRVC A/C 



 

 

Figure 3.15  PRVC SIMV with mandatory (1) and assisted (2-4) breaths 



 

Figure 3.16  The Data Dial. 
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Figure 3.17  Accessing the advanced settings screen 

 

Figure 3.18  Advanced settings indicator 
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Figure 4.1  Waveform Graphs Displayed on the Main Screen 



 

Figure 4.2  Screen Selection 
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Figure 4.3  Flow/Volume Loop Frozen 



 

Figure 4.4  Loop Comparison Buttons 

 

Figure 4.5  Saved Loops Display 



 

 

 

 

Figure 4.6  Screen Select Box 

 

 

 

 

Figure 4.7  The Monitor Screen 
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Figure 4.8  The Trends Screen 
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Figure 5.1  DC Status Indicator  

 

 



• 

• 

• 



 

Figure 5.2  Alarm Limits Screen 
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Creates a low priority alarm if the monitored EtCO2 exceeds this setting.  

Range: 5 to 150 mmHg (0.7  20 kPa) or Off

Resolution: 1 mmHg (0.1 kPa)
Default: 60 mmHg (8 kPa) 

Creates a low priority alarm if the monitored EtCO2 exceeds this setting.  

Range: 1  150 mmHg (0.1 20 kPa) or Off

Resolution: 1 mmHg (0.1 kPa)
Default: 30 mmHg (4 kPa) 
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Figure 7.1  Remove the power cord guard 

 

Figure 7.2  Pry out the fuse holder 



 

Figure 7.3  Fuse holder with metal tabs upward 
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60601-1-2  IEC:2001 (E)  Table 201   

Guidance and manufacturer’s declaration – electromagnetic emissions 

The VELA Ventilator is intended for use in the electromagnetic environment specified below. The 
customer or the user of the VELA Ventilator should ensure that it is used in such an environment.  

Emissions test Compliance Electromagnetic environment  -  guidance 

 
 
RF emissions 
CISPR 11 
 
 

 
 

Group 1 

 
The VELA Ventilator uses RF energy only for its internal 
function. Therefore, its RF emissions are very low and 
are not likely to cause any interference in nearby 
electronic equipment. 
 

 
 
RF emissions 
CISPR 11 
 
 

 
 

Class B 

 
 
 
 
 
 
 
The VELA Ventilator is suitable for use in all 
establishments, including domestic establishments and 
those directly connected to the public low-voltage 
power supply that supplies buildings used for domestic 
purposes. 

 
 
Harmonic 
emissions 
 
IEC 61000-3-3 
 

 
 

Class A 

 
 
Voltage 
Fluctuation/ 
Flicker emissions 
 
IEC 61000-3-3 
 

 
 

Complies 

 
 
 
 
 



Table 202   

Guidance and manufacturer’s declaration  -  electromagnetic immunity 
The VELA Ventilator is intended for use in the electromagnetic environment specified below. The 
customer or the user of the VELA Ventilator should ensure that it is used in such an environment. 

Immunity Test IEC 60601 
Test level 

Compliance level Electromagnetic environment 
- guidance 

 
Electrostatic 
discharge (ESD) 
 
IEC 61000-4-2 
 

 
 
± 6 kV contact 
 
± 8 kV air 

 
 
± 6 kV contact 
 
± 8 kV air 

 
 
Floors should be wood, 
concrete, or ceramic tile. If floors 
are covered with synthetic 
material, the relative humidity 
should be at least 30%. 

 
Electrical fast 
transient/burst 
 
IEC 61000-4-4 
 

 
± 6 kV for power 
supply lines 
 
± 1 kV for 
input/output lines 
 

 
± 6 kV for power 
supply lines 
 
± 1 kV for 
input/output lines 

 
 
Mains power quality should be 
that of a typical commercial or 
hospital environment. 

 
Surge 
 
IEC 61000-4-5 
 

 
± 1 kV differential 
mode 
 
± 2 kV common 
mode 
 

 
± 1 kV differential 
mode 
 
± 2 kV common 
mode 
 

 
Mains power quality should be 
that of a typical commercial or 
hospital environment. 

Voltage dips, 
short interruptions 
and voltage 
variations on 
power supply 
input lines 
 
IEC 61000-4-11 

<5 % UT 

(>95% dip in UT) 

for 0,5 cycle 
 
40 % UT 

(60 % dip in UT) 

for 5 cycles 
 
70 % UT 

(30 % dip in UT) 

for 25 cycle 
 
<5 % UT 

(>95% dip in UT) 

for 5 seconds 

<5 % UT 

(>95% dip in UT) 

for 0,5 cycle 
 
40 % UT 

(60 % dip in UT) 

for 5 cycles 
 
70 % UT 

(30 % dip in UT) 

for 25 cycle 
 
<5 % UT 

(>95% dip in UT) 

for 5 seconds 

 
Mains power quality should be 
that of a typical commercial or 
hospital environment.   
 
Compliance is dependent on 
the operator following 
recommended charging and 
maintenance of the installed 
battery backup. 

Power frequency 
(50/60 Hz) 
magnetic field 
 
IEC 61000-4-8 

 
 
3 A/m 

 
 
3 A/m 

Power frequency magnetic fields 
should be at level characteristic 
of a typical location in a typical 
commercial or hospital 
environment. 

NOTE   UT is the a.c. mains voltage before application of the test level. 

 



Table 203 

Guidance and manufacturer’s declaration - electromagnetic immunity 

The VELA Ventilator is intended for use in the electromagnetic environment specified below. The 
customer or the user of the VELA Ventilator should ensure that it is used in such an environment 

Immunity Test IEC 60601 
Test level 

Compliance 
level 

Electromagnetic environment - guidance 

 
 
 
 
 
 
 
 
 
Conducted RF 
 
IEC 61000-4-6 
 
 
 
 
 
Radiated RF 
 
IEC 61000-4-3 
 
 

 
 
 
 
 
 
 
 
 
3 Vrms 
150 kHz to 80 
MHz 
outside ISM 
bandsa 
 
10 Vrms 
150 kHz to 80 
MHz 
In ISM bandsa 
 
10 V/m 
80 MHz to 2,5 
GHz 
 
 

 
 
 
 
 
 
 
 
 
3 V 
 
 
 
10 V 
 
 
 
10 V/m 
 

Portable and mobile RF communications 
equipment should be used no closer to any 
part of the VELA  Ventilator, including cables, 
than the recommended  separation distance 
calculated from the equation applicable to the 
frequency of the transmitter.  
 

Recommended separation distance 
 

 
 
 
 

 
 
 
 

 80 MHz to 800 MHz 
 

 800 MHz to 2.5 GHz 
 
Where P is the maximum output power rating 
of the transmitter in watts (W) according to the 
transmitter manufacturer and d is the 
recommended separation distance in meters 
(m).b 
 

Field strengths from fixed RF transmitters, as 
determined by an electromagnetic site 
survey,c should be less than the compliance 
level in each frequency range.d 
 

Interference may occur in the vicinity of 
equipment marked with the following symbol: 

 
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. 
a The ISM (industrial, scientific, and medicinal) bands between 150 kHz and 80 MHz are 6,765 MHz 
to 6,795 MHz; 13,553 MHz to 13,567 MHz; 26,957 MHz to 27, 283 MHz; and 40,66 MHz to 40,70 
MHz. 
 

b The compliance levels in the ISM frequency bands between 150 kHz and 80 MHz and in the 
frequency range 80 MHz to 2,5 GHz 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. 
 



c 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 FR 
transmitters, an electromagnetic site survey should be considered. If the measured field strength in 
the location in which the VELA Ventilator is used exceeds the applicable RF compliance level above, 
the VELA Ventilator should be observed to verify normal operation. If abnormal performance is 
observed, additional measures may be necessary, such as reorienting or relocating the VELA 
Ventilator. 
 

d Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m. 

 

Table 205 

Recommended separation distance between 
portable and mobile RF communications equipment and the VELA Ventilator 

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

 
 

Rated maximum 
output power of 

transmitter 
 

W 
 
 

Separation distance according to frequency of transmitter 
m 

 

150 kHz to 80 
MHz outside ISM 
bands 

 

150 kHz to 80 
MHz in ISM 
bands 

 

80 MHz to 800 MHz 
 

80 MHz to  
800 MHz 

    

0,01 0.12 0.12 0.12 0.23 

0,1 0.37 0.38 0.38 0.73 

1 1.16 1.20 1.20 2.30 

10 3.67 3.79 3.79 7.27 

100 11.60 12.00 12.00 23.00 

 

For transmitters rated at a maximum output power not listed above, the recommended separation distance d 

in meters (m) can be determined 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 of the higher frequency range applies. 
 
NOTE 2 The ISM (industrial, scientific, and medical) bands between 150 kHz and 80 MHz are 6,765 MHz to 
6,795 MHz;13,553 MHz to 13,567 MHz; 26,957 MHz to 27,283 MHz; and 40,66 MHz to 40,70 MHz. 
 
NOTE 3 An additional factor of 10/3 is used in calculating the recommended separation distance for 
transmitters in the ISM frequency bands between 150 kHz and 80 MHz and in the frequency range 80 MHz to 
2,5 GHz 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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