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Respiratory Lab

Introduction:

A. Theory

The process of breathing, known as "ventilation", provides air to and from the lungs to allow the diffusion of oxygen into the blood and the diffusion of carbon dioxide into the atmosphere. Inhalation is caused by contraction of the diaphragm and rib muscles, which expands the chest cavity and creates sub atmospheric pressures in the lungs that allow air to flow in. Expiration is normally a passive process in which elastic recoil of the lungs and thorax pushes the air out.

It is estimated that humans breathe between 3 and 5 million liters of air each year. The amount of air in a normal quiet inspiration is about 0.5 liters and constitutes the "tidal volume". Any air forcefully inspired beyond this to the maximum capacity is known as the "inspiratory reserve volume". Conversely, any air forcefully expired beyond the resting endpoint is called the "expiratory reserve volume". It is impossible to breathe out all air from the lungs, and that which is left over after the most forceful expiration is known as the "residual volume". "Vital capacity", the sum of the inspiratory and expiratory reserve volumes and the tidal volume, gives a measure of the overall health and elasticity of the lungs.

The principle of operation of the Type 430 Spirometer is based on the bellows. Air is breathed into the bellows through a flexible plastic hose fitted with a mouthpiece. The length of the bellows expansion is proportional to the volume of air contained. The rising bellows top plate serves as a pointer to scale, which indicates the volume of air in liters. The spirometer is used to measure lung volumes rather than air flow rate. Volume is read directly from the scale marked in liters.
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    Non‑recording Operation

In non‑recording mode the spirometer is used to measure lung volumes rather than air flow rate. Volume is read directly from the scale marked in liters.

The cover photograph shows the spirometer set‑up. Connecting the hose to the spirometer is done by slipping the non‑rubber end of the hose over the white fitting underneath the base. The rubber cuff end of the hose accepts plastic mouthpieces, which are inserted snugly.

Safety Notes:

1. A new disposable mouthpieces should be used for each student.

2. Used mouthpieces must be disposed of properly.

3. Second page of Thorton operation.

Materials:

Disposable mouthpieces

Spirometer

Objectives and Procedure:

1. The student will determine the tidal volume by inhaling a normal breath, inserting the mouthpiece of the spirometer, and exhaling normally. Read the values on the spirometer and take an average of three trials.

2. The student will determine the inspiratory reserve volume by inhaling maximally and then recording the exhalation to the point before which it becomes an effort. Take average of three trials.

3. The student will determine the expiratory reserve volume by beginning the exhalation at the end of a normal breath and exhaling maximally. Take the average of three trials.

4. The student will compute the average vital capacity.

5. The student will compute tidal volumes and respiratory rates at rest and after exercise.

6. The student will compare values for smokers vs. non‑smokers; athletes vs. non​athletes; male vs. female.

Evaluation:

Names:     (((((((((((((((((((((((((((((((((               (((((((((((((((((((((((((((((((((
                  (((((((((((((((((((((((((((((((((               (((((((((((((((((((((((((((((((((
Discussion:

1. Why does ventilation rate increase during exercise and how does the body "know" to increase it?

2. List some possible reasons why the vital capacity in one person could differ from another individual.

3. What effect would a disease like emphysema, a black lung, which causes decreases in the total surface area of the lung have on a person’s vital capacity?

4. How do you think that smoking would affect vital capacity?
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