Bear 1 - Ventilator Lab Intro    Name_________________________

Set-up and Ready Check
1.
Attach the circuit making  sure that all connections are tight.  Be sure the ventilator is plugged in and connected to a 50 psi gas source (if available).

2.
Testing for Leaks:

Set the machine to the following settings:

Mode:



Assist/Control (A/C)


Normal Vt:


150 ml




Normal pressure limit: 
Maximum setting

Flow rate: 


40 l/m

Rate:



12 breaths/minute

Inspiratory pause:

2 seconds

PEEP:


            zero

Sensitivity:


12 o'clock position

Sigh controls:


Off

O2 %:



21

Wave form:


Square 

Nebulizer:


Off

Alarms:


Off

I:E ratio limit:


Off

Power-up the ventilator.  Occlude the outlet of the circuit with your hand.  (When doing this in the hospital always use a sterile wrap!)   When the ventilator cycles observe the manometer needle closely.  Pressure should reach a high  peak value, drop quickly and then plateau for 2 seconds without dropping further.   If the manometer needle does NOT reach a pressure of > 40 cmH2O and/or does NOT maintain a constant plateau, check for leaks at all connections.  This may include the humidifier or exhalation valve and its' drive-line.

Complete the following Activities:
Set the machine to the following settings

Mode:


Assist/Control (A/C)


Normal Vt:


500 ml




Normal pressure limit: 
Maximum setting

Flow rate: 


40 l/m

Rate:



12 breaths/minute

Inspiratory pause:

0 seconds

Go on to the Next Page
In this section you will be looking at the effect of flow rate on Inspiratory time; peak pressure and I:E ratio.
Using the above settings, measure the following:

1.
Using a stop watch record Inspiratory time: _________seconds

2.
Measure peak pressure:  ____________cmH2O.

3.
Read the display of I:E ratio and enter the value: ____________

Now adjust the flow rate to 20 l/m.  Leave everything else the same!

Repeat the measurements:

1.
Using a stop watch record Inspiratory time: _________seconds

2.
Measure peak pressure:  ____________cmH2O.

3.
Read the display of I:E ratio and enter the value: ____________

Now adjust the flowrate to 100 l/m.  Repeat the measurements.

1.
Using a stop watch record Inspiratory time: _________seconds

2.
Measure peak pressure:  ____________cmH2O.

3.
Read the display of I:E ratio and enter the value: ____________

Discuss the following with your partner:

1.
Why did inspiratory time change?

2.
Why did the peak pressure vary?

3.
What accounted for the change in I:E ratio?

NORMAL RATE CONTROL SETTING:

Set the controls to the following settings:

Mode:



Assist/Control (A/C)


Rate:



12 breaths/minute

Normal Vt:


1000 ml




Normal pressure limit: 
Maximum setting

Flow rate: 


40 l/m

1.
Using a stop watch record Inspiratory time: _________seconds

2.
Measure peak pressure:  ____________cmH2O.

3.
Read the display of I:E ratio and enter the value: ____________

Increase the rate to 20 breaths/m.  Repeat the following: (You may silence any alarms by pressing the alarm silence button.)

1.
Using a stop watch record Inspiratory time: _________seconds

2.
Measure peak pressure:  ____________cmH2O.

3.
Read the display of I:E ratio and enter the value: ____________

4.
Return the rate to 12 breaths/minute.

DISCUSS THE FOLLOWING WITH YOUR PARTNER:

1.
What alarm was triggered and WHY?

2.
Why was the I:E ratio so low?

SETTING THE NORMAL PRESSURE LIMIT

NOTE:  It is essential when determining the normal pressure limit that the limit initially be set to maximum.  Otherwise it will be impossible to accurately measure peak pressure.

Increase the flow rate to 100 l/m.  Record the peak pressure: _______cmH2O.

Add 10 cmH2O to this value and set the normal pressure limit to that    number.

SETTING THE LOW PRESSURE ALARM

Using the peak pressure value obtained immediately above, subtract 10 cmH2O.

Set the low pressure alarm to this value.

CHANGES IN COMPLIANCE & RESISTANCE:  You will need to connect the ventilator to a lung analog for this activity!
Continued on the next page
Set the ventilator to the following settings:

Mode:


Assist/Control (A/C)


Normal Vt:


800 ml




Normal pressure limit: 
as appropriate

Flow rate: 


40 l/m

Rate:



12 breaths/minute

Inspiratory pause:

0 seconds

PEEP:


Fully counterclockwise-DON'T OVERTURN 


Sensitivity:

Sensitivity knob

12 o'clock position

Sigh controls:


Off

O2 %:



21

Wave form:


Square 

Nebulizer:


Off

Alarms:


Off

I:E ratio limit:


Off

Have the instructor set the resistance and compliance to normal.

Measure the following:
1.
Peak pressure: ____________cmH2O

2.
Plateau pressure: ___________cmH2O (Hint: you  will need to use .5 to 1.0 seconds of inspiratory pause)

3.
Calculate Static compliance:   ____________________

4.
Calculate airway resistance:   ____________________

Have the instructor set the compliance for lower than the previous number.  Remeasure:

1.
Peak pressure: ____________cmH2O

2.
Plateau pressure: ___________cmH2O (Hint: you  will need to use .5 to 1.0 seconds of inspiratory pause)

3.
Calculate Static compliance:   ____________________

Have the instructor set the resistance for lower than the previous number.  Remeasure:

1.
Peak pressure: ____________cmH2O

2.
Plateau pressure: ___________cmH2O (Hint: you  will need to use .5 to 1.0 seconds of inspiratory pause)

3.
Calculate airway resistance: ____________________

Answer the following questions:
What alarm(s) went off when compliance decreased and/or resistance increased?

What patient situations could cause compliance to decrease?

What patient situations could cause resistance to increase?

USING PEEP- You may continue to use the lung analog if it's available.

Set the ventilator to the following:

Mode:



Assist/Control (A/C)


Normal Vt:



700 ml




Normal pressure limit: 

as appropriate

Flow rate: 



50 l/m

Rate:



10 breaths/minute

Inspiratory pause:

0 seconds

PEEP:



Fully counterclockwise-DON'T OVERTURN 

Sensitivity:



12 o'clock position

Sigh controls:


Off

O2 %:



21

Wave form:


Square 

Nebulizer:



Off

Alarms:



Off

I:E ratio limit:


Off

Measure the following:

1.
Peak pressure: ________________cmH2O

2.
Plateau pressure: ______________ cmH2O

3.
Calculate static compliance:  ______________________

Carefully turn the PEEP control know clockwise while viewing the manometer until a new baseline of 5 cmH2O is reached.  You may need to set the normal pressure limit to maximum and reset the pressure limit after obtaining the desired PEEP value.

Measure the following:

1.
Peak pressure: ________________cmH2O

2.
Plateau pressure: ______________ cmH2O

3.
Calculate static compliance:  ______________________

Hint: You will need to subtract PEEP from the plateau pressure in order to 

obtain an accurate value.

Why was it necessary to adjust the normal pressure limit alarm?

What other alarm should you also re-adjust after adding PEEP?

OXYGEN ALARM-
Set the ventilator to the following:

PEEP



0 cmH2O

O2 %:



40
All other settings should remain the same as above.  High and low pressure alarms may need to be re-adjusted.

Now disconnect the high pressure hose from the wall outlet.  Note the alarm sound and display.   

Is this a pressure or an FIO2 alarm? _______________________

Continued on next page
LOW EXHALED VOLUME ALARM-
Return the FIO2 to  21%.  Leave all other settings as above.

Set the low exhaled volume alarm to 200 ml less than the prescribed Vt.

Loosen the humidifier jar enough so that you can feel gas freely leaking from around the connection.  Note the following:

Peak pressure: _______________


Alarm display: __________________________________

Display of exhaled volume:_________________

What patient care situations could cause the above alarm to sound?

What other alarm may also sound?

