Important Air Refrigeration Formulas PDF

Formulas

List of 25

Examples . . .
Important Air Refrigeration Formulas

with Units

1) C.O.P. of simple air cycle Formula (af

_ Emm
- Ts' 281k - 265
_ Te-T5 | | goo7g8 = X 200K
COP,cryal = — T 350.0k - 273k
Tt - T2
2) C.O.P. of simple air evaporative cycle Formula (af
Evaluate Formula @
210-Q
COPcpyal = . .
ma - C -(Tt -T2>
p
Example with Units
210- 150
0.2035 =
120kg/min - 1.005k/kg'k - ( 350.0k - 273k )
3) Compression or Expansion Ratio Formula (af
Formula Example with Units

10E6Pa
25 = —
4E5Pa

4) Compression Work Formula (af

Evaluate Formula @

=ma~Cp‘(Tt'-T2')

W

per min

Example with Units

9286.2kj/min = 120kg/min - 1.005kj/kgk - ( 350.0k - 273k )

5) COP of Air Cycle for given Input Power and Tonnage of Refrigeration Formula (af

Evaluate Formula @

Example with Units
210-Q 210- 150

COoP 0.2032 =

actual ~ 60 155K)/min - 60

in”
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6) COP of Air Cycle given Input Power Formula (af

Example with Units Evaluate Formula (@
210-Q 210- 150
COP, ) = —— | | 02032 = =2~
Pin - 60 155k]/min - 60

7) COP of Bell-Coleman Cycle for given Compression Ratio and Adiabatic Index Formula (af

EEmrm
1
COPiheoretical = — T 0.6629 = ————
rp Yoo 25 14 _1

8) COP of Bell-Coleman Cycle for given Temperatures, Polytropic Index and Adiabatic Index

Formula @

Evaluate Formula @

COP

theoretical — (

Example with Units

300k - 290«

(—éfi) : <%> - ((356.5k - 326.6K ) - ( 300k - 290k ) )

0.6017 =

9) Energy Performance Ratio of Heat Pump Formula (af

Example with Units Evaluate Formula (@
Qdelivered 5571.72 kJ/min
COPiheoretical = W— = m
per min

10) Expansion Work Formula (a1

Evaluate Formula @
Wpermin = ma- Cp~ (T4 -T5 )
Example with Units

9286.2k)/min = 120kg/min - 1.005kj/kg"k - ( 342K - 265k )

11) Heat Absorbed during Constant Pressure Expansion Process Formula (af

[Formula | Example with Units Evaluate Formula (@

Qabsorbed = Cp - (T1 . T4) 10.05k/kg = 1.005k)/kg"k - ( 300k - 290k )
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12) Heat Rejected during Constant pressure Cooling Process Formula (af

Formula

Example with Units

Qr = Cp- (T2 Ts)

30.0495k/kg = 1.005k/kgk - ( 356.5k - 326.6k )

13) Heat rejected during cooling process Formula @

Evaluate Formula @

Formula

QR, Cooling = Ma - Cp :

—

Tt'-T4)

Example with Units

16.081/kg = 120kg/min - 1.0051/kgk - ( 350.0k - 342k )

Evaluate Formula @

14) Initial Mass of Evaporant Required to be Carried for given Flight Time Formula @

Formula

Example with Units

5501(]/min + 220 min

53.53981{g =
2260k)/kg

Evaluate Formula [

15) Local Sonic or Acoustic Velocity at Ambient Air Conditions Formula (af

 Exm
0.5 0
T. 305k
a=|v-[R]- _ 340.0649m/s = | 1.4-8.3145- —————
MW 0.0307 kg

Evaluate Formula @

16) Mass of air to produce Q tonnes of refrigeration Formula (af

210-Q 210- 150
= ———— | | 117:5373k/min = —— (81 2657)
Cp (Té-Ts) 005 k/kgK K K

Evaluate Formula @

17) Mass of air to produce Q tonnes of refrigeration given exit temperature of cooling turbine

Formula (@
210- TR 210- 47
=7~ 117.85071{g/min =
c,- (T4 ST7 ) 1.005k/kg' - ( 290k - 285k )
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18) Power Required for Refrigeration System Formula (af

Formula

P

req =

ma - C,- (Tt’-Tz')
60

Example with Units

9286.2 kJ/min = (

Evaluate Formula @

120kg/min - 1.0051/kg"k - ((350.0k - 273k )

60

)

19) Power required to maintain pressure inside cabin excluding ram work Formula (a1

Formula

CE

ma - Cp, - T2 pe \ '

p2

-1

Example with Units

155.0701 kJ/min

:

Evaluate Formula @

120kg/min + 1.005K/kg*k - 273K

400000vpa

46.5

Ml

200000vPa

14 -1

T
)7

20) Power Required to Maintain Pressure inside Cabin including Ram Work Formula (af

Evaluate Formula @

y_.l
ma - Cp, - T, Pc !
Py, = -1
CE Patm
120 in - 1.005 *K - 125 400000
155_7478k]/m1n _ kg/min k] /kg*K K . Pa
46.5 101325pa

14 -1

T
-1

21) Ram Efficiency Formula [

Formula

- © formuladen.com

150000pa - 85000Pa
160000pa - 85000 pa

0.8667 =

Evaluate Formula @
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22) Refrigeration Effect Produced Formula (ag

MR o |

REzma~cp~(T6-T5')

Example with Units Evaluate Formula (@

1929.61g/min = 120kg/min - 1.0051/kg'k - ( 281k - 265k )

23) Relative Coefficient of Performance Formula (a

M For. /2 M

COP

actual

CopP

relative =
Coptheoretical

Example Evaluate Formula (@

24) Temperature Ratio at Start and End of Ramming Process Formula (af

Example with Units Evaluate Formula (@

Vrocessz'(y'l)
T =4 broces A7 1.2028 =1 +
ratio
2-v-[RI-T;

60mss”- (1.4-1)
2-1.4-8.3145 - 305«

25) Theoretical Coefficient of Performance of Refrigerator Formula (af

Ima Example with Units EvalUateliommula B

600K /kg

Qref

theoretical =

COP

- © formuladen.com

"~ 10001/kg
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Variables used in list of Air
Refrigeration Formulas above

a Sonic Velocity (Meter per Second)

Cp Specific Heat Capacity at Constant Pressure
(Kilojoule per Kilogram per K)

CE Compressor Efficiency

COP 4¢tya) Actual Coefficient of Performance
COP ¢|ative Relative Coefficient of Performance
COPipeoretical Theoretical Coefficient of
Performance

hfg Latent Heat of Vaporization (Kilojoule per
Kilogram)

M Mass (Kilogram per Minute)

M;; Initial Mass (Kilogram)

ma Mass of Air (Kilogram per Minute)

MW Molecular Weight (Kilogram)

N Polytropic Index

P1 Pressure at Start of Isentropic Compression
(Pascal)

P’ Stagnation Pressure of System (Pascal)

P, Pressure at End of Isentropic Compression
(Pascal)

P 2tm Atmospheric Pressure (Pascal)

P Cabin Pressure (Pascal)

P Final Pressure of System (Pascal)

P; Initial Pressure of System (Pascal)

P;n, Input Power (Kilojoule per Minute)

Preq Power Required (Kilojoule per Minute)
p2' Pressure of Rammed Air (Pascal)

Q Tonnage of Refrigeration in TR
QAbsorbed Heat Absorbed (Kilojoule per
Kilogram)

Qgelivered Heat Delivered to Hot Body (Kilojoule

per Minute)
Q, Rate of Heat Removal (Kilojoule per Minute)

QR Heat Rejected (Kilojoule per Kilogram)
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Constants, Functions,
Measurements used in list of Air
Refrigeration Formulas above

constant(s): [R], 8.31446261815324

Universal gas constant

Measurement: Weight in Kilogram (kg)

Weight Unit Conversion B

Measurement: Time in Minute (min)

Time Unit Conversion @

Measurement: Temperature in Kelvin (K)
Temperature Unit Conversion @
Measurement: Pressure in Pascal (Pa)
Pressure Unit Conversion @

Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion @

Measurement: Power in Kilojoule per Minute
(kJ/min)

Power Unit Conversion @

Measurement: Specific Heat Capacity in
Kilojoule per Kilogram per K (kJ/kg*K)

Specific Heat Capacity Unit Conversion @
Measurement: Mass Flow Rate in Kilogram per
Minute (kg/min)

Mass Flow Rate Unit Conversion @
Measurement: Latent Heat in Kilojoule per
Kilogram (kJ/kg)

Latent Heat Unit Conversion @

Measurement: Rate of Heat Transfer in Kilojoule
per Minute (kJ/min)

Rate of Heat Transfer Unit Conversion @
Measurement: Specific Energy in Kilojoule per
Kilogram (kJ/kg)

Specific Energy Unit Conversion B
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. QR, Cooling Heat Rejected during Cooling
Process (Kilojoule per Kilogram)

« Qef Heat Extracted from Refrigerator (Kilojoule
per Kilogram)

 RE Refrigeration Effect Produced (Kilojoule per
Minute)

< I Compression or Expansion Ratio

« t Time in Minutes (Minute)

o T4 Temperature at Start of Isentropic
Compression (Kelvin)

. T2 Ideal Temp at End of Isentropic Compression
(Kelvin)

. T3 Ideal Temp at End of Isobaric Cooling (Kelvin)

T4 Temperature at End of Isentropic Expansion
(Kelvin)

. T6 Inside Temperature of Cabin (Kelvin)

. Ta Ambient Air Temperature (Kelvin)

o T; Initial Temperature (Kelvin)

 Tratio Temperature Ratio

.« T2 Actual Temperature of Rammed Air (Kelvin)
« T4 Temperature at the end of Cooling Process
(Kelvin)

. T5' Actual Temperature at end of Isentropic
Expansion (Kelvin)

. T7' Actual Exit Temperature of Cooling Turbine
(Kelvin)

« TR Ton of Refrigeration

. Tt' Actual End Temp of Isentropic Compression
(Kelvin)

* Vprocess Velocity (Meter per Second)

« W Work Done (Kilojoule per Kilogram)

. Wper min Work Done per min (Kilojoule per
Minute)

« Y Heat Capacity Ratio

« N Ram Efficiency

- © formuladen.com Important Air Refrigeration Formulas PDF... 7/8



https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Download other Important Refrigeration and Air Conditioning PDFs

¢ |mportant Air Refrigeration e Important Ducts Formulas @
Formulas

Try our Unique Visual Calculators

.CM

o % Winning percentage (& o [ LCM of two numbers @

HCF

4 Mixed fraction

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English Spanish French German Russian Italian Portuguese Polish Dutch

- © formuladen.com Important Air Refrigeration Formulas PDF... 8/8



https://www.formuladen.com/en/air-refrigeration-formulas/FormulaList-12759
https://www.formuladen.com/en/air-refrigeration-formulas/FormulaList-12759
https://www.formuladen.com/en/ducts-formulas/FormulaList-7499
https://www.formuladen.com/en/ducts-formulas/FormulaList-7499
https://www.visualpercentagecalculator.com/en/winning-percentage/Perc-22
https://www.visualpercentagecalculator.com/en/winning-percentage/Perc-22
https://www.visualfractioncalculator.com/en/mixed-fraction-addition/frac-5
https://www.visualfractioncalculator.com/en/mixed-fraction-addition/frac-5
https://www.lcmhcfcalculator.com/en/lcm-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-1
https://www.lcmhcfcalculator.com/en/lcm-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-1
https://www.formuladen.com/PDF/Nodes/12759/List-of-Important-Air-refrigeration-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/12759/Lista-de-Importante-Refrigeracion-por-aire-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/12759/Liste-de-Important-Refrigeration-aerienne-Formules.PDF
https://www.formuladen.com/PDF/Nodes/12759/Liste-von-Wichtig-Luftkuhlung-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/12759/%d0%a1%d0%bf%d0%b8%d1%81%d0%be%d0%ba-%d0%92%d0%b0%d0%b6%d0%bd%d1%8b%d0%b9-%d0%92%d0%be%d0%b7%d0%b4%d1%83%d1%88%d0%bd%d0%be%d0%b5-%d0%be%d1%85%d0%bb%d0%b0%d0%b6%d0%b4%d0%b5%d0%bd%d0%b8%d0%b5-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/12759/Lista-di-Importante-Refrigerazione-dellaria-Formule.PDF
https://www.formuladen.com/PDF/Nodes/12759/Lista-de-Importante-Refrigeracao-aerea-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/12759/Lista-Wa%c5%bcny-Chlodzenie-powietrzne-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/12759/Lijst-van-Belangrijk-Luchtkoeling-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

