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List of 11 Co-Relation of Dimensionless Numbers
Formulas

Co-Relation of Dimensionless Numbers

1) Fourier Number C‘:

Open Calculator *
o-T
Fo=—3 -
S
5.58m?/s - 2.5

() 0.293006 = Lﬁ

(6.9m)
2) Nusselt Number for Transitional and Rough Flow in Circular Tube @
Open Calculator @

fp Pr
Nu = ( ;”y> . (Re — 1000) - —
fDarc ’ 2
1+12.7- ((T) ) : ((Pr)3 - 1)
0.04 0.7

B 17.28493 = (—) - (5000 — 1000) - — -

8 14127 (%249 - (017 1)

3) Nusselt Number using Dittus Boelter Equation for Cooling @

Nu = 0.023 - (Re)0.8 . (Pr)0.3 Open Calculator

B 18.81193 = 0.023 - (5000)"° - (0.7)"*
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4) Nusselt Number using Dittus Boelter Equation for Heating @
Nu = 0.023 - (Re)*® - (Pr)™*
B 18.15278 = 0.023 - (5000)"° - (0.7)**

5) Prandtl Number ['_‘:

Pr—c- uviscosity
k
1.02Pa*s
0.71128 = 4.184kJ /kg*K -
& k™K So00W /(mK)

6) Prandtl Number using Diffusivities @
124

Pr=—
o

4m? /s
@ 0.716846 = —— >
5.58m?/s

7) Reynolds Number for Circular Tubes @

Dy,
B Re = p - g - —
Hyiscosity
1.1m
5176.471 = 400k . 12m/s « ——
& g/ L2m s

8) Reynolds Number for Non-Circular Tubes @

L.
Re = p - UFluid -
Hyiscosity
1.09m
5129.412 = 400k .12 —
ex g/m - 12m/s - e
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Open Calculator

Open Calculator @

Open Calculator (&'
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9) Stanton Number given Fanning Friction Factor@

f Open Calculator &

4 St = _2
@ (Pr)

wlro

0.0091

@ 0.005771 = —2
(0.7)

wolr

10) Stanton Number using Basic Fluid Properties ['_‘n

houtside Open Calculator '
Qt — —outside
C * UFluid * P

R 9.8W /m>*K
@ 4.9E°-7 =
4.184kJ /kg*K - 12m /s - 400kg/m’

11) Stanton Number using Dimensionless Numbers @
Nu Open Calculator (!

St: Re - Pr

18

.0051483 = ——
& 0.005143 5000 - 0.7

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/stanton-number-given-fanning-friction-factor-calculator/Calc-33416
https://www.calculatoratoz.com/en/stanton-number-using-basic-fluid-properties-calculator/Calc-1081
https://www.calculatoratoz.com/en/stanton-number-using-dimensionless-numbers-calculator/Calc-1080
https://www.calculatoratoz.com/en/stanton-number-given-fanning-friction-factor-calculator/Calc-33416
https://www.calculatoratoz.com/en/stanton-number-using-basic-fluid-properties-calculator/Calc-1081
https://www.calculatoratoz.com/en/stanton-number-using-dimensionless-numbers-calculator/Calc-1080

Co-Relation of Dimensionless Numbers Formulas... 517

Variables Used

¢ C Specific Heat Capacity (Kilojoule per Kilogram per K)
e Dtype Diameter of Tube (Meter)
« f Fanning Friction Factor

* fparcy Darcy Friction Factor
 F Fourier Number

» hgutside External Convection Heat Transfer Coefficient (Watt per Square Meter per
Kelvin)

o K Thermal Conductivity (Watt per Meter per K)

* L Characteristic Length (Meter)

¢ Nu Nusselt Number

e Pr Prandtl Number

« Re Reynolds Number

¢ S Characteristic Dimension (Meter)

« St Stanton Number

* UF|yid Fluid Velocity (Meter per Second)

e O Thermal Diffusivity (Square Meter Per Second)

e O Thermal Diffusivity (Square Meter Per Second)

* Hviscosity Dynamic Viscosity (Pascal Second)

¢ p Density (Kilogram per Cubic Meter)

e v Momentum Diffusivity (Square Meter Per Second)

¢ T Characteristic Time (Second)
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Constants, Functions, Measurements used

¢ Measurement: Length in Meter (m)
Length Unit Conversion @

e Measurement: Time in Second (s)
Time Unit Conversion @

e Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion L‘:

¢ Measurement: Thermal Conductivity in Watt per Meter per K (W/(m*K))
Thermal Conductivity Unit Conversion C‘J

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

e Measurement: Heat Transfer Coefficient in Watt per Square Meter per Kelvin (W/m#*K)
Heat Transfer Coefficient Unit Conversion L‘:

¢ Measurement: Dynamic Viscosity in Pascal Second (Pa*s)
Dynamic Viscosity Unit Conversion @

¢ Measurement: Density in Kilogram per Cubic Meter (kg/m?)
Density Unit Conversion @

e Measurement: Diffusivity in Square Meter Per Second (m?/s)
Diffusivity Unit Conversion (8
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Check other formula lists

e Basics of Heat Transfer Formulas L‘; ¢ Heat Transfer from Extended Surfaces
¢ Co-Relation of Dimensionless Numbers (Fins) Formulas G‘

Formulas @ ¢ Heat Transfer from Extended Surfaces
¢ Heat Exchanger Formulas @ (Fins), Critical Thickness of Insulation
» Heat Exchanger and its Effectiveness and Thermal Resistance Formulas (3!
Formulas l'_‘; e Thermal Resistance Formulas @
¢ Unsteady State Heat Conduction
Formulas @
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