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BOYLE's LAW : states that & constant temperatures)
thevohmeCVofa given masof agasex
-

⑤
#=pconstantaconstant

AppLICATION : To know the volume of On gas~

available one
has to apply Boyle's Law.

- Volume of E type of cylinder isMus (v.)
- The service pressure I

which the cylinde is

filled is Gopig <P1)
(C a pressure (p2) - 15 psig)
#= Prn]
2000 X 5 = 15 x V2

V = 665 lites
~

- If we use 32 of Os ,
E type full cylinder will

last for ~220
mins .



-> Boyle's law can be used to describe the effects
of altitude in

gases
in closed Cavities Ein the

gas
-

tody otocalculate t
intra-Toracin

-> As altitudeto anhientussure to & :

by Boyk's how:ne expansion
occurs

in enclosed spaces.
-> Boyle's have - explains the use of salive

in the

cuff of an ETT during hypeshoic
O2 therapy ; to prevent air hap dif
reduction of volume as presenth

-> When
ascending from depth , if the

down holds fair bath
,
the in the

gases
lungs will expand I can cause

barotrauma , arterial gas
embolism,

mediastinal emphysema , Draumothorax



cei
Volumes) Volume

Density]
- Relationship to pressure F Relationship btw
& volume is non-linear pressure

d

Chypeshof density is

Linear

E Bellows

=> Diaphragm contracts & Inspiration begins
slaxs & Exhalation begins

=> Squering lag to ventilate the patient



CHARLE'S LAW

State that I constant pressure,
volume of a

gas
is directly proportional to temperature.

VIT (1 :
content

APPLICATION !③
~

-> In a themomete, change
in volume of a gas

(such as hydrogen) is used to display the

change in temperature
-> An adult tidal

breath of sooml of air

& room temperature will ↑ to a volume

of
530w when it reaches the site of

gas exchange
as if warms up

to a body
temp .

-> On way of
heat los from the body

is

that the air next to body surface gets
wasmes & moves up

a thus patient
loses heat this way Lesp .X in pads Are

-> ETT Cuff Pressure
-> Regulation of

anaesthetic gas
there metal strip

-> LMA inflatable coff expands in moisture.

-> To calculate wh . of Ne Cylinder.



& Calculation of not of No Cylinder ?
-> Critical temperature of No

is 36 .5%

(below which it will stay as liqued ;above which it will become gas)
-> Room temp : 20%

-> Since No is not
in

gas form , Boyle's law
is not applicable.

-

WofNoTar glic)
-> ↳ 3 .3 kgs . Leg)
-> Using Aragade's

have, Imol. t of
aSubstance =

22. 4L

N2O = (Mx2) + 16 = 44g.
: 43g ->

22 :3 h

33009
- Ze 3100 = 1680. L

↳4 (at STP)data 1731. (0% 0
°

c = 273k

IsosE ? - 293K . (200) Pressure : 76omuttg
-



GAY LUSSAC's Law : (Third Gas Laws
State that for a constant volume,

The pressure
is directly proportional

to absolute

temp .

- = K
- constant

.: Gas cylinders /b filled

keeping in
mind the

] ambient temperature of storage
If the temp in the storage
plan is high , the pressure

ApLICATIONS: inside the cylinde
willI

leading to explosion.

D It applies in the mechanism of pressure elief
values on the

gas cylinder
2) As the pressure

inside the
gas cylind

to

dT in temp above a certain pressur
limit

,
the pressure relief

value will

open
to perment explosion

DALTON's LAW of partial presence states
that for a mixtur of non-reacting gases

the

sum of partial presence of each
gasby theexerted

equal to the total pressure
V

mixture a constant temp. a
Volume



DALTON'S LAWApplicationsof
D Ananthatic Gans

: Dalton's have telp to
determine the partial persua of

each

intalational

gas
in the miche

The concentration of an
anaesthetic in

the longs
is directly related to its partial

crussur ,
which can affect

for quicklyI
The pt . reaches the desired lear o

anausthesia .
(Inhaled anausthetics will diffuse until partialblood . val .from the lungs

toteod a almoli an eqPressures

↳ When delivering anaes at different
altitudes

,
Dalton's have assist in

calculating the partial perasure of On
↓ (por)

This isX for ensuring adequate
oxygenation

in pts.

3) Variations in partial pressures of CO2
results from changes in

mechanical

ventilation



↳ Dalton's law helps explain the

principles of gas exchange
in the

almohi. The partial pussures of
O2

COL in the aluati drive diffusion
across the alveolar-capillary

membrace

- Dalton's have can be used to calculate

total presence
o the resulting partial

pressures ofOr delivery
devices like

far masks , high flor nasal cannular

could .....

fro



AVAGADRO's Law :

Equal volume of gas of
the same temperature y-

presse
contain the same no · of molecules

⑭
Volume occupied by an

ichal
gas

is proportion
to the no of moles of gasa

the molar

volume of an idal gas
is 22 .42 @Sta temp

pressure



timuLATION : In a cylinde ,

volume is

constant , temp is constant.

R = constant ; p
= &

=+T Ti the idal gas equation
i
. e, the presu Shown in Bourdon's garge

·proportionaltothenoof moa senlinder



LAPLACE LAW

Laplac have describes the relationship
between the pressure difference across the

interface of a
curved liquid Surface &

the radius of
curvature of that

surface.

Sp = ~ (i +)
Ap= pessure difference across the Liquid

interfar .
O : Suefar tension of the liquid.

R, In are the principal radie of
curvature

of surfor

Applications :

① When the ET Tube is inserted
, pressur

differe
across the tuhis wall using

Laplace
law. The tension in the wall

of
the take must be adequate to



with stand The pressure delived by
ventilator :

② Laplan law helps to explain the

alvdi. Almoli with
pressure

within

smaller diametes
exhibit a higher
sard to

internat pressure coul larger
ones ,

which means smalle aledi are

at guater
rish of collapse (atlutait

③Pressure inside a closed cavity Leg ;

during Lap Sx) may
M . Laplace In

can help assess the tension in the

walk of organs
or vessels in these

situations
, ensuring insufflation pressure

does not exceed safety
Thresholds

preventing vessel rupture /organ injury.



③ kp Monitoring : Laplace lawe can

apply to the balance within cracial

vault , whe changes
in volume at

eduma or air may affect the pressure
exerted on different structures

⑤ When using
anaesthetic agents that

may form
bubbles Leg : while administy

N2d

Laplace
law can assist in avoiding

dications from bubble formationcomf
during procedures



HENRY'S LAW

Henry's law state that the amount of
a

gas
that can

discove in the liquid
. &

a

given temperature is directly proportional
ahome the

to the partial persue of
that

gar liquid.

c =

kn
+ p -

where c = conce of
dissolved

gasLusuallyi s

et)
Kn = Henry's law

constant

P = partial pressure of
the
gas

above the

Liquid .

Applications: -

① Henry's how helps to understand how

anaesthetic

gases
dissolve in

blood .& firs

The solubility of different gases
affut their rega dosing ,

onset & duration



② O Co Transport : Solubility of Os-
& Co in blood is derived

using Henry'sa

⑤ The spee at which an anaesthetic agent-

takes effect is affected by its solubility
in blood.

③ Henry's how is X to understand how

gases (eg ; N2o)
dissolve in blood to pressure

esp
. into = flo dining

⑤IGA , Henry's have is used to age
the appropriate

To& relationrates ,
anaesthetic

ensuring adequate delivery of

gases
while maintaining oxygenation

& CO2 elimination


