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Formulas

List of 18

Examples .
Important Air-Standard Cycles Formulas

with Units

1) Actual Air Fuel Ratio Formula @

Example with Units Evaluate Formula (@

23.9904 kg
1.5kg

Formula

15.9936 =

2) Air Standard Efficiency for Diesel Engines Formula (af

00 1 rcy-l

fla = 100 1_1" Y (rc-l)
64.9039=100-<1— 114_1- 195" -1 )
20" 14-(195-1)

3) Air Standard Efficiency for Petrol engines Formula (af

' Evaluate Formula (@

1 1
N, =100-( 1- —3 69.8291 =100-( 1- T
r 20

4) Air Standard Efficiency given Relative Efficiency Formula (a{

Example Evaluate Formula (@
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5) Mean Effective Pressure in Diesel Cycle Formula (af

Evaluate Formula @

y~ry-(rc-1)-r~(rcy-1>
G0 (1)

1.4 1.4
1.4 - 20 -(1.95-1)-20-(1.95 -1)
(14-1)-(20-1)

Pp =Py

828.2159kpa = 110kpa -

6) Mean Effective Pressure in Dual Cycle Formula (af

(R 1) Hy Ry (re1)) e (Ryon 1)
Py =Py
G0 (-1

20" ((335-1) +1.4~3.35-(1.95-1))-20-(3.35-1.951'4-1)

4348.961 = 110 .
kPa kPa (14-1)(20-1)

7) Mean Effective Pressure in Otto Cycle Formula (af

Evaluate Formula @

(ry'l-l)-(rp-l)
CEVECEY)

Po=P;-1r-

[ Example with Units |
(201‘4'1-1)-(3.34-1)

(20-1)-(14-1)

1567.7381kpa = 110kpa - 20 -

8) Relative Air-Fuel Ratio Formula (af

rp— Evaluate Formula @

15.9936
14.7

1.088 =

9) Thermal Efficiency of Atkinson Cycle Formula (af

m m Evaluate Formula @
100-( 1 et 62.2417 = 100- | 1- 1.4 20
n = . - y . . = . - . . —
a R Y
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10) Thermal Efficiency of Diesel Cycle Formula (af

[ Examplc [ Evaluate Formula (&
Y 1.4
1 re -1 0649 = 1 1 195 -1
=l-w= —F A v S U
th v (1) 20 14-(195-1)

11) Thermal Efficiency of Dual Cycle Formula (af

Evaluate Formula @

gq = 100- 1-r — - Rp_1+Rp.y'(rc_1)

14
335-195 -1

66.6046 = 100 1- :
201 \335-1+335-14-(1.95-1)

12) Thermal Efficiency of Ericsson Cycle Formula (af

250k - 120k
052 = ———
250k
13) Thermal Efficiency of Lenoir Cycle Formula @
m m Evaluate Formula @
1 L
r Y1 33477 -1
p 18.2442 =100-|1 1-14 - ——
m=100-| 1-vy 334-1
r,-1
p
14) Thermal Efficiency of Otto Cycle Formula (af
e vamplo |
06983 =1- —5—
20
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15) Thermal Efficiency of Stirling Cycle given Heat Exchanger Effectiveness Formula (ag

Evaluate Formula [
[R]-In(r)-(T¢-T;)

ng = 100-
[Rl-Te-In(r) + ¢, (1-€) - (T¢-Ty)
8.3145-In(20) - (423« - 283k )
19.8854 = 100
8.3145- 423k -In (20 ) + 100y/kmol - (1-0.5) - (423k - 283k )
16) Work Output for Diesel Cycle Formula (af
ry_l-(y~(rc-1)-rl-y~(rcy-1))
Wd=P1V1
y-1
14 -1 1-14 1.4
20 ~(1.4-(1.95-1)-20 -(1.95 1))

511.4233x) = 110kpa - 0.65m® -

14 -1

17) Work Output for Dual Cycle Formula (af

Evaluate Formula [
y-1 Y
r -(y-rp-(rc-l)+(rp-1))-(rpvrc -1)
Wp =P, -V, - -
Y-
14-1 1.4
20 <(14-334-(195-1) + (334-1) ) - (3.34-1.95 -1)
2676.2321k) = 110kpa - 0.65m* - W

18) Work Output for Otto Cycle Formula (a{

-1
(rp—l)-(ry —1)
W. =P, -V, -
o 1 1 V-1
(3.34-1)-(201'4'1.1)
968.0783K = 110kpa - 0.65m" -
14-1
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Variables used in list of Air-Standard

Cycles Formulas above

Cv Molar Specific Heat Capacity at Constant
Volume (Joule Per Kelvin Per Mole)

e Expansion Ratio

m, Mass of Air (Kilogram)

m; Mass of Fuel (Kilogram)

P1 Pressure at Start of Isentropic Compression
(Kilopascal)

Pd Mean Effective Pressure of Dual Cycle
(Kilopascal)

Pp Mean Effective Pressure of Diesel Cycle
(Kilopascal)

P o Mean Effective Pressure of Otto Cycle
(Kilopascal)

r Compression Ratio

R, Actual Air Fuel Ratio

r¢ Cut-off Ratio

R; Stoichiometric Air Fuel Ratio
" Pressure Ratio

Rp Pressure Ratio in Dual Cycle
Ts Final Temperature (Kelvin)
Ty Higher Temperature (Kelvin)
T; Initial Temperature (Kelvin)
T|_ Lower Temperature (Kelvin)

V4 Volume at Start of Isentropic Compression
(Cubic Meter)

Wd Work Output of Diesel Cycle (Kilojoule)
Wp Work Output of Dual Cycle (Kilojoule)
Wo Work Output of Otto Cycle (Kilojoule)

Y Heat Capacity Ratio

€ Effectiveness of Heat Exchanger

€4 Thermal Efficiency of Dual Cycle
€, Thermal Efficiency of Otto Cycle

n Efficiency
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Constants, Functions,
Measurements used in list of Air-
Standard Cycles Formulas above

constant(s): [R], 8.31446261815324
Universal gas constant

Functions: In, In(Number)

The natural logarithm, also known as the
logarithm to the base e, is the inverse function of
the natural exponential function.

Measurement: Weight in Kilogram (kg)

Weight Unit Conversion @

Measurement: Temperature in Kelvin (K)
Temperature Unit Conversion @

Measurement: Volume in Cubic Meter (m?)
Volume Unit Conversion @

Measurement: Pressure in Kilopascal (kPa)
Pressure Unit Conversion @

Measurement: Energy in Kilojoule (KJ)

Energy Unit Conversion @

Measurement: Molar Specific Heat Capacity at
Constant Volume in Joule Per Kelvin Per Mole
(J/K*mol)

Molar Specific Heat Capacity at Constant Volume
Unit Conversion @
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» N, Thermal Efficiency of Atkinson Cycle
« Ngq Efficiency of Diesel Cycle

» Ng Thermal Efficiency of Ericsson Cycle
« N Indicated Thermal Efficiency

« N Thermal Efficiency of Lenoir Cycle

» N, Efficiency of Otto Cycle

» N, Relative Efficiency

« Ng Thermal Efficiency of Stirling Cycle

« Nty Thermal Efficiency of Diesel Cycle

« @ Relative Air Fuel Ratio
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Download other Important IC Engine PDFs

¢ Important Air-Standard Cycles e |mportant Fuel Injection in IC Engine
Formulas B Formulas B

Try our Unique Visual Calculators

° % Percentage increase (@ o ;§ HCF calculator @

4 Mixed fraction @

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages
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