2. Diving Science



The apiglottiz and tha soft palata in the
back of your pharyre saal the airvays to
wour nasal passages and to your lungs

when you swallow.

Sinuses form air spacas that reduce
the waight of the head. The sinusas
ara connactad to the nasal
passages by small airwvays.

Lung volume (liters)
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The pleural lining iz

a slippery layer of tissue
that halps maintain lung
inflation and kespsthe
constant mation of the
chest from irritating tha
chast wallz.

The alvaclar walls ara very
thin to allow gas to diffuse from
the lungs into the blood and
frorn the blood into the lungs.

The lungs ara more like
spongas than balloons.
Air traveling down the
trachea passes into the
bronchi, which rebranch
owvar 20 times into airways
called bronchioles, The
bronchioles and in
microscopic respiratory
air gacs callad alvaoli.



N Abbreviations
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ATA
atm
cO
CO,
°"C
°F
FFW

atmospheres absolute
atmospheres

carbon monoxide
carbon dioxide
degrees Celsius
degrees Fahrenheit

feet of freshwater

v’ FSW
v it
v m
v 0
v psia
v psig

feet of seawater

feet

meters

OXYEEn

pounds per square inch absolute

pounds per square inch gauge



Outer ear Middle ear Inner ear

The samicircular canals sansa
motions and help tha brain
maintain body balance.

Crwal window | 1, couple sound

to the cochlaa,

Thrae tin?.r tu:-!'nes Round the round and
couple vibrations window oval windows
from the eardrum move in opposita
o the inner ear. diractions

The aardrum (a
flexibla, airtight Earriar)

separates fche outer ear Eustachian tube /"
from the middle aar.

The gustachian tube is an
ainway betwean tha
middla ear and the throat.

Figure 2.2 Procass of hearing in air.



Trace slamants 0.04%
I—ﬂarl:mn dioxide 0.03%
— Argon 0.93%

Choygen 21%

Mitrogen TB%

Oxygen (0,) is the gas that supports human
life. Any other gas mixed with oxygen serves
only as a vehicle for oxygen to be inspired.
Approximately 21 percent of air is oxygen (see
figure 2.3). You need to breathe at least 10
percent oxygen to remain conscious. However,
oxygen breathed under high pressure is poison-
ous and causes convulsions because oxygen at
increased pressure affects your nervous system.
You usually have compressed air—mnot pure
oxygen—in your scuba tanks. A specalty form
of diving uses a nitrogen and oxygen mixture
with a higher percentage of oxygen than is found
in air. The mixture, which reduces the effects of
nitrogen at depth, is called nitrox. The use of
special mixed gases, including nitrox, requires
special training, equipment, and procedures.



Tha function of capillarias
iz to exchange materials batween
the blocdstream and the
interstitial fluid surrounding body
calls. In some organs, specializad
capillary structuras help do this
job. Tha structure of tha
alveclus, villus, and
glomarulug all serva to
maximize capillary
surface area.
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A capillary iz 20 small that its wall is mim

only ona cell thick, making it easy

Smalk for many materials to move Small:
Lassar through the wall and into the Domalis
eaphenous vein  interstitial fluid bathing tha pedis artery
body's calls.
8mm 3.3 mm
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Cn the arteriole and of the capillary, blocd Cn the wenule end of the capillary bed

prassura inthe vessel is greater than the blood pressura in the vessal is less than
camotic pressura of the blood in the vessal, the osmotic prassure of tha blocd in the
The result is that fluid movas out of tha vassal. The nat result is that fluid, carbon
vessel to body tissue, carrying hommonas, dioxide, and wastes are drawn from the

small proteing, oxygen, and nutrants to calls. body tissua into the capillary vessel,



Limited hyperventilation Excessive hyperentilation
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Air ie lees denss at altitude,
80 pressurs decreases as
altitude increases

Property Air

Density 0.06 |b/fft?
(1.3 kg/m7)

Compressibility  Yes

Speed of light 186,000 mi's
(300,000 kmv/s) (225,400 km/s)

Light Low
absorption

Speed of 1,125 ftfs
sound (340 mis)

Conductivity 0.17

Heat capacity 0.24

Water

Comparison

Effects

G2.4 to 64 Ib/ft* Water is 800 times Resistance to

{1,000 kg/m?)
Mo

140,000 mifs
High
4,900 ft's

(1,400 m/s)
3.86to 4.12

0.94t01.0

denser than air.

Air density varies;
water density is
constant (at dive
Pressures).

Light travels 27 %
mare slowly in water.
Water absorbs

color quickhy.

Sound fravels 4
times faster in water.
Heat loss is 22 to 24
times faster in water
than in air.

The heat capacity

of water is 4 fimes
greater than air.

movement

Affects body &
attached air spaces

Affects vision
Light & color loss

Linable to determine
source

Rapid loss of body
heat

Absorbs heat quickly



An object immersed in a
fluid is buoyed up by a
force agual to the weight
of the fluid displaced.

Diver +

aquipment
La 1682 b

" (BT kg)

Reference: Graver, D. K. (2016). Scuba Diving 5th Edition. Human Kinetics.



Pressuns meas ursment

1in2—
" 1 atrmi 2 atm 3 atrni 4 atm
gauge | absolute — absolute— absolute -
pressurs | pressure pressure pressure
Each
99 ftof LY — 93 f EN
wiataer 2 atm gauge
aquals 1 prassure
atm of [ — 88 # -
pressure Absclute pressure equala  Jatm_ |
gauge pressure plus gauge
— B8 ft gimospheric pressure  pressum - =
Drapth Gauge pressure  Absclule pressure
FSW FFW Inatm In psig In ATA  Inpsia
0 0 0 = 00 1ATA = 147
33 34 1 = 147 2ATA = 204
BB 6a 2 = 284 JATA = 441
a8 102 3 = 441 4ATA = &38
132 138 4 = EBS8 EATA = Tab

Giauge pressumne comparsed to absolute pressure in fresh and salt water.

1 atm of
air presauns
(14.7 psi)

Pressurs

Bir

e Tin.x 1 in.
*

100 miles

1 atm of
watar presaun
(14.7 psi)

-

= — Tin.=x 1in.
¥ A ft



If the preesure inside an air space is
legs than the surrounding water
prassurs, the ocutside preesuns

Depth Pressure Volume Density attemipts to compress the air space.
This condition is a "squesza”
i
During descent, squeszes may ooour
N N ) | N - . N N in @ars, sinuzsas, the mask, and other
BT S A S I N P air apaces in or allachad i ha body
1 atm — 1.0 xl
& m} = Descent
33t - = - Dwring ascent, the pressure surrounding an air
{10 m) 2atm - 12 space decreases. If the air inside the space, which
was equalized to a higher pressume during
descant, cannot escaps, a situation that is the
reversa of a squesaze occurs. Whean the preasura
BE ft _— . . .
3 atm 1/3 inside an air space is greater than the surrounding
(20 m]) pressure, the condition i a “revess block.”
A “block™ describes a situation where some fiorm of
a8 f blozkage prevents comprassed air from antaring.
4 atm 14 @
[m-m] -, R e N N .
Prevention of both squeszes and Equalization

blocks imvohmes kesping the pressurs
within an air space equalized with
the sumounding pressurs.



	2. Diving Science
	Slayt Numarası 2
	Slayt Numarası 3
	Slayt Numarası 4
	Slayt Numarası 5
	Slayt Numarası 6
	Slayt Numarası 7
	Slayt Numarası 8
	Slayt Numarası 9
	Slayt Numarası 10
	Slayt Numarası 11

