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Ideal gas equation |31e3T 3 ST K2

- Ideal (perfect) gas equation is a unique equation of state, which
is applicable specifically to ideal gases. The molecular forces of
attraction between gas molecules are negligible in an ideal gas.
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* The volume of the molecules should be negligible compared to
the total volume for a perfect gas.
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- PV= nRT

- Where:
P = Absolute Pressure = atmospheric pressure + Gauge
pressure (in pascal)
V = Volume in m3
R= Universal Gas constant = 8.314KJ/Kmol-K
T = Absolute temperature in kelvin
n = number of moles (in k-mol)
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Gay Lussac Law

- The Gay Lussac Law states that the pressure exerted by a gas
whose mass is known and volume is kept constant varies
accordingly with the temperature of the gas.
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- The Gay Lussac Law was proposed by the French chemist Joseph
Gay-Lussac in the year 1808.
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Gay-Lussac’s Law

The pressure of a gas increases as its temperature
increases, assuming constant mass and volume.

Poc T
P /T, =P, /T,

Decreasing
Temperature
decreases pressure.

Increasing
temperature
increases pressure.
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Dalton’s law

It states that the total pressure of a mixture of gases is equal to
the sum of the partial pressures of the individual component

gases.

s Fer a1 ¢ fF At F RNHor 1 Fo gara safFdera gew ANt F
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Dalton’s Law of Partial Pressures

Potal F,)A+FI)3+'DC
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Oxygen Nitrogen Oxygen + Nitrogen

Pressure Pressure Pressure
159 mm Hg 593 mm Hg 752 mm Hg
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- Boyle’s Law | 9I9d_&T [A9H- When the temperature is kept

constant, the variation of pressure is such that for a volume of a
given mass of gas it varies inversely.| SId dTIATT f&AX QT SATT g,
AigEa #A AT A g fF A & faw v gegAT $r AT
¥ fov a7 fawda &1 @ e ghar &

* Boyle’s law was put forward by the Anglo-Irish chemist Robert
Boyle in the year 1662.| I &1 IH Tal-3maRe @A €
SIgel @RI a¥ 166 H GEdd foham ar=m 4

- This law can be expressed mathematically as follows:| 38 fag#
H AOET T § 50 YR IFd AT ST THhdT &

© PV, =PV,
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Volume

Pressure
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- Charles Law | 9Ted f# - When the pressure remains constant,
then the volume occupied by a fixed amount of gas is directl
proportional to its absolute temperature. |9 gd@ FUX IEdT ¢,
m?&ﬁwmmmm%mwmmqﬁ
araAT & W amerafas g B

- This law was formulated in the year 1780 by French physicist
Jacques Charles. |38 f@a# a¥ 1780 & ‘JI'TI'GFFK siifas Aan dea

garT AR faRaT T A

- From the above statement, we can write this in the followin

manner: |390Fd $UT &, g7 37 Arafai@a alid O @ & d &
. V,/V,=T,/T, , OR, V,T,=V,T,
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Volume
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Laws of Thermod*namics | FAYAT &

- Zeroth Law of Thermodynamics: When a body, ‘A’, is in
thermal equilibrium with another body, ‘b’, and also separately
in thermal equilibrium with a body ¢, C’, then body, ‘B’ and ‘C’,
will also be in thermal equilibrium with each other. | 5Id T&
fUs, 'w, g s, '@ & ay g dqo 7 ghar §, 3R v olR |, d@ Y
F WY IHeld { YA ol H @ 8, ar Y, o 3R &, ' q@¥y &
Y aT Fqel & ot @A

- The law is based on temperature measurement.| Ig oI
dI9ATT ATT 9 3R g1
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Equilibrium

Equilibrium

Zeroth law of Thermodynamics
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- First Law of Thermodynamics | FSHARIId T gl ITe: It
states that the energy of the universe remains the same.
Though it may be exchanged between the system and the
surround%s, it can’t be created or destroyed. |Ig Tl %’ fn

SEATS & AT (gl g1 gt g RAeed 3K aiar & &g
HETHA-YSTT & ThdT &, Afdhel ST FTAT AT IS¢ AT fhdAT ST GHhdT &

It redefines the conservation of energy concept. |dg§ Foll TI&TUT
3rayrRon F BT & aReRa &tar B

Q=W+ dU
Q is the Heat supplied to the system by the surroundings.

W is the work done

dU is the internal energy change
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(_\"EHT Tranafer

Q

State 1 w State 2
E = Internal energy

E,-E,=Q-W e
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- Second law of thermodvnammsl?ﬂlmﬁ'a?r Sl qH I The

state of the entropy of the entire universe, as an isolated system,
will always increase over time.

. mtgﬂfﬁm@?ﬁ%w#mmﬁaﬁmaﬁmﬁaﬂ%m
m |

- The second law also states that the changes in the entropy in the
universe can never be negative.

. ?mwﬁm%ﬁ:mﬁm#mmﬁaﬁmaﬁ

- Entropy is defined as the measurement of degree of randomness.

Uecrdl & Irefeawar A Bl & A9 & w0 & gRenRa fFar g
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° Third law of thermodynamics | FSARIAHT FT HET T Entropy of
a perfect crystal at absolute zero is zero.

- qUT T 9T Tk Ui foheed & Teerl o= gt Bl
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Thermodynamic Processes|dAsRa@® gfhame

- Isothermal Process | §HdG YT

It is a thermodynamic process in
which temperature remains
constant. Hence, internal energy
shall remains constant.

- g% UH YASIAAF ufear g orad
d9AT X @1 g1 safaT, AaR®
ST TR @l

T= Constant

(Isothermal process)
Pressure (P)

Volume (V)
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- _Adiabatic Process |$gIH 9IhdT: It is a thermodynamic process
in which no heat is exchanged between the system and the

surrounding. So, Q = 0. |I8 UF YARBHAIA® Uihar ¢ owd Reen
3t rEuE & AT wE T MTGIA-YTT gl giam gl

- According to the 1st law of thermodynamic process -
Q=W+ dU
IfQ=0
dU = -W

- So if work done is negative internal energy increases and vice
versa.

- gafaT I fFAT T Y TFRIHAS ¢ O 3TdRF Fa7 ded! & 31 59 Radial
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Adiabatic Process

No heat exchange between system and surrounding

-k

Surrounding System

Insulator
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- Isochoric Process | ATSHIAIR® YfHAT : In isochoric process the
change in volume of thermodynamic system is zero. A volume
change is zero, so the work done is zero. | ASARING IfHaT A
YRISITAF yorrell & 3aae 7 aRader =7 8T 31 3raas IRads
AT B, sAfAT fFaT T FF o B

* Volume of the system = Constant

- Change in volume =0
- If, change in volume = O, then work done is zero.

- According to the 1st law of thermodynamic law -

. Q=W +duU
- IfW=0
o Q:dU



N

By: Kanchan Sharma £

T T2 Isochoric
Vo=V,

Isochoric

Pressure
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Isobaric Process | 3ISHI4R® YfHAT: The pressure remains

onstant durmg this process. |30 UfHAT & R ga@ AT IgdT
§|SO, W=P (V- V, )

- So if volume increases, work done is positive, else negative.
| 3T IS 3MTdT dedT g, df fhdT IR™T FY TFNICHS §, HeqdT
b [{IcHD |

- Pressure = Constant during this process

- W =PAV
- So if volume increases, work done is positive, else negative. |
ITe 3T F¢dT g, dl AT AT FIT FRRIcHSD g, HaTUT
b [NIcHD |

- According to thermodynamic 1st law lof thermodynamics
- Q=W+ dU
- Q=PAV + dU
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[soharic expansion [sobanc compression
Pi=Pf|--- > : Pi=Pr |- - :
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[sobaric processes



N

By: Kanchan Sharma £

- Petrol & Diesel engines are the types of Internal Combustion
(IC) E%pgines.l Yl 3R SoTel g0t ATARF ggeT (3MSHY) &9 &
YhR ¢l

- Petrol engine works on “Otto Cycle”.| 92 SsieT "3ilel ASfHhd”
W FHTH AT g
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