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List of 21
Important Heat Transfer Formulas

1) Average Coefficient of heat transfer for vapour condensing outside of horizontal tubes of
diameter D Formula 

Formula

h ̅ = 0.725 ⋅ (
( k

3
) ⋅ ( ρf

2
) ⋅ g ⋅ hfg

N ⋅ dt ⋅ μf ⋅ ΔT
)

1
4

Example with Units

390.5305W/m²*K = 0.725 ⋅ (
( 10.18W/(m*K)

3
) ⋅ ( 10kg/m³

2
) ⋅ 9.8m/s² ⋅ 2260kJ/kg

11 ⋅ 3000mm ⋅ 0.029N*s/m² ⋅ 29K
)

1
4

2) Heat Rejection Factor Formula 
Formula

HRF =
RE + W

RE

Example with Units

1.6 =
1000 J/min + 600 J/min

1000 J/min

3) Heat Rejection Factor given COP Formula 
Formula

HRF = 1 + (
1

COPr
)

Example

1.5 = 1 + (
1
2
)

4) Heat Transfer in Condenser given Overall Heat Transfer Coefficient Formula 
Formula

q = U ⋅ SA ⋅ ΔT

Example with Units

19336.4808W = 641.13W/m²*K ⋅ 1.04m² ⋅ 29K

5) Heat Transfer in Condenser given Overall Thermal Resistance Formula 
Formula

q =
ΔT
Rth

Example with Units

1450W =
29K

0.02K/W
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6) Heat transfer takes place from outside surface to inside surface of tube Formula 
Formula

q =
k ⋅ SA ⋅ ( T2 - T3 )

x

Example with Units

7.5401W =
10.18W/(m*K) ⋅ 1.04m² ⋅ ( 310K - 302K )

11233mm

7) Heat Transfer takes place from vapour refrigerant to outside of tube Formula 
Formula

q = h ⋅ A ⋅ ( T1 - T2 )

Example with Units

-6600W = 13.2W/m²*K ⋅ 50m² ⋅ ( 300K - 310K )

8) Load on Condenser Formula 
Formula

QC = RE + W

Example with Units

1600 J/min = 1000 J/min + 600 J/min

9) Mean Surface area of Tube when Heat transfer takes place from outside to inside surface of
tube Formula 

Formula

SA =
q ⋅ x

k ⋅ ( T2 - T3 )

Example with Units

1.04m² =
7.54W ⋅ 11233mm

10.18W/(m*K) ⋅ ( 310K - 302K )

10) Overall Coefficient of Heat Transfer for Condensation on Vertical Surface Formula 
Formula

U = 0.943 ⋅ (
( k3 ) ⋅ ( ρf - ρv ) ⋅ g ⋅ hfg

μf ⋅ H ⋅ ΔT
)

1
4

Example with Units

641.1352W/m²*K = 0.943 ⋅ (
( 10.18W/(m*K)

3 ) ⋅ ( 10kg/m³ - 0.002kg/m³ ) ⋅ 9.8m/s² ⋅ 2260kJ/kg

0.029N*s/m² ⋅ 1300mm ⋅ 29K
)

1
4

11) Overall Temperature difference given Heat Transfer Formula 
Formula

ΔTo = q ⋅ Rth

Example with Units

0.1508K = 7.54W ⋅ 0.02K/W
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12) Overall Temperature difference when Heat Transfer from vapour refrigerant to outside of
tube Formula 

Formula

ΔTo =
q

h ⋅ A

Example with Units

0.0114K =
7.54W

13.2W/m²*K ⋅ 50m²

13) Overall Temperature difference when Heat transfer takes place from outside to inside
surface of tube Formula 

Formula

ΔTo =
q ⋅ x

k ⋅ SA

Example with Units

7.9999K =
7.54W ⋅ 11233mm

10.18W/(m*K) ⋅ 1.04m²

14) Overall thermal resistance in condenser Formula 
Formula

Rth =
ΔTo

q

Example with Units

0.0265K/W =
0.2K

7.54W

15) Refrigeration Capacity given Load on Condenser Formula 
Formula

RE = QC - W

Example with Units

1000 J/min = 1600 J/min - 600 J/min

16) Temperature at Inside Surface of Tube given Heat Transfer Formula 
Formula

T3 = T2 + (
q ⋅ x

k ⋅ SA
)

Example with Units

317.9999K = 310K + (
7.54W ⋅ 11233mm

10.18W/(m*K) ⋅ 1.04m²
)

17) Temperature at Outside Surface of Tube given Heat Transfer Formula 
Formula

T2 = (
q ⋅ x

k ⋅ SA
) + T3

Example with Units

309.9999K = (
7.54W ⋅ 11233mm

10.18W/(m*K) ⋅ 1.04m²
) + 302K

18) Temperature at Outside Surface of Tube provided Heat Transfer Formula 
Formula

T2 = T1 - (
q

h ⋅ A
)

Example with Units

299.9886K = 300K - (
7.54W

13.2W/m²*K ⋅ 50m²
)
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19) Temperature of Refrigerant Vapour condensing Film given Heat Transfer Formula 
Formula

T1 = (
q

h ⋅ A
) + T2

Example with Units

310.0114K = (
7.54W

13.2W/m²*K ⋅ 50m²
) + 310K

20) Thickness of Tube when Heat transfer takes places from outside to inside surface of tube
Formula 

Formula

x =
k ⋅ SA ⋅ ( T2 - T3 )

q

Example with Units

11233.1034mm =
10.18W/(m*K) ⋅ 1.04m² ⋅ ( 310K - 302K )

7.54W

21) Work done by Compressor given Load on Condenser Formula 
Formula

W = QC - RE

Example with Units

600 J/min = 1600 J/min - 1000 J/min

© formuladen.com Important Heat Transfer Formulas PDF... 4/6

https://www.formuladen.com/en/temperature-of-refrigerant-vapour-condensing-film-given-heat-transfer-formula/Formula-33806
https://www.formuladen.com/en/temperature-of-refrigerant-vapour-condensing-film-given-heat-transfer-formula/Formula-33806
https://www.formuladen.com/en/thickness-of-tube-when-heat-transfer-takes-places-from-outside-to-inside-surface-of-tube-formula/Formula-34304
https://www.formuladen.com/en/thickness-of-tube-when-heat-transfer-takes-places-from-outside-to-inside-surface-of-tube-formula/Formula-34304
https://www.formuladen.com/en/work-done-by-compressor-given-load-on-condenser-formula/Formula-33037
https://www.formuladen.com/en/work-done-by-compressor-given-load-on-condenser-formula/Formula-33037
https://www.formuladen.com/en/temperature-of-refrigerant-vapour-condensing-film-given-heat-transfer-formula/Formula-33806
https://www.formuladen.com/en/temperature-of-refrigerant-vapour-condensing-film-given-heat-transfer-formula/Formula-33806
https://www.formuladen.com/en/thickness-of-tube-when-heat-transfer-takes-places-from-outside-to-inside-surface-of-tube-formula/Formula-34304
https://www.formuladen.com/en/thickness-of-tube-when-heat-transfer-takes-places-from-outside-to-inside-surface-of-tube-formula/Formula-34304
https://www.formuladen.com/en/work-done-by-compressor-given-load-on-condenser-formula/Formula-33037
https://www.formuladen.com/en/work-done-by-compressor-given-load-on-condenser-formula/Formula-33037
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


Variables used in list of Heat
Transfer Formulas above

A Area (Square Meter)

COPr Coefficient of Performance of Refrigerator

dt Diameter of Tube (Millimeter)

g Acceleration due to Gravity (Meter per Square
Second)

h Coefficient of Heat Transfer (Watt per Square
Meter per Kelvin)

H Height of Surface (Millimeter)

h ̅ Average Heat Transfer Coefficient (Watt per
Square Meter per Kelvin)

hfg Latent Heat of Vaporization (Kilojoule per

Kilogram)

HRF Heat Rejection Factor

k Thermal Conductivity (Watt per Meter per K)

N Number of Tubes

q Heat Transfer (Watt)

QC Load on Condenser (Joule per Minute)

RE Refrigeration Capacity (Joule per Minute)

Rth Thermal Resistance (Kelvin per Watt)

SA Surface Area (Square Meter)

T1 Vapour condensing film temperature (Kelvin)

T2 Outside Surface Temperature (Kelvin)

T3 Inside Surface temperature (Kelvin)

U Overall Heat Transfer Coefficient (Watt per
Square Meter per Kelvin)

W Compressor Work Done (Joule per Minute)

x Tube Thickness (Millimeter)

ΔT Temperature Difference (Kelvin)

ΔTo Overall Temperature Difference (Kelvin)

μf Viscosity of Film (Newton Second per Square

Meter)

ρf Density of Liquid Condensate (Kilogram per
Cubic Meter)

ρv Density (Kilogram per Cubic Meter)

Constants, Functions,
Measurements used in list of Heat

Transfer Formulas above

Measurement: Length in Millimeter (mm)
Length Unit Conversion 
Measurement: Temperature in Kelvin (K)
Temperature Unit Conversion 
Measurement: Area in Square Meter (m²)
Area Unit Conversion 
Measurement: Acceleration in Meter per Square
Second (m/s²)
Acceleration Unit Conversion 
Measurement: Power in Watt (W)
Power Unit Conversion 
Measurement: Temperature Difference in Kelvin
(K)
Temperature Difference Unit Conversion 
Measurement: Thermal Resistance in Kelvin per
Watt (K/W)
Thermal Resistance Unit Conversion 
Measurement: Thermal Conductivity in Watt per
Meter per K (W/(m*K))
Thermal Conductivity Unit Conversion 
Measurement: Heat Transfer Coefficient in Watt
per Square Meter per Kelvin (W/m²*K)
Heat Transfer Coefficient Unit Conversion 
Measurement: Dynamic Viscosity in Newton
Second per Square Meter (N*s/m²)
Dynamic Viscosity Unit Conversion 
Measurement: Density in Kilogram per Cubic
Meter (kg/m³)
Density Unit Conversion 
Measurement: Latent Heat in Kilojoule per
Kilogram (kJ/kg)
Latent Heat Unit Conversion 
Measurement: Rate of Heat Transfer in Joule per
Minute (J/min)
Rate of Heat Transfer Unit Conversion 

© formuladen.com Important Heat Transfer Formulas PDF... 5/6

https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Temperature-Conversions/Measurement-7
https://www.unitsconverters.com/en/Temperature-Conversions/Measurement-7
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Acceleration-Conversions/Measurement-14
https://www.unitsconverters.com/en/Acceleration-Conversions/Measurement-14
https://www.unitsconverters.com/en/Power-Conversions/Measurement-18
https://www.unitsconverters.com/en/Power-Conversions/Measurement-18
https://www.unitsconverters.com/en/Temperature-Difference-Conversions/Measurement-53
https://www.unitsconverters.com/en/Temperature-Difference-Conversions/Measurement-53
https://www.unitsconverters.com/en/Thermal-Resistance-Conversions/Measurement-56
https://www.unitsconverters.com/en/Thermal-Resistance-Conversions/Measurement-56
https://www.unitsconverters.com/en/Thermal-Conductivity-Conversions/Measurement-57
https://www.unitsconverters.com/en/Thermal-Conductivity-Conversions/Measurement-57
https://www.unitsconverters.com/en/Heat-Transfer-Coefficient-Conversions/Measurement-66
https://www.unitsconverters.com/en/Heat-Transfer-Coefficient-Conversions/Measurement-66
https://www.unitsconverters.com/en/Dynamic-Viscosity-Conversions/Measurement-73
https://www.unitsconverters.com/en/Dynamic-Viscosity-Conversions/Measurement-73
https://www.unitsconverters.com/en/Density-Conversions/Measurement-78
https://www.unitsconverters.com/en/Density-Conversions/Measurement-78
https://www.unitsconverters.com/en/Latent-Heat-Conversions/Measurement-88
https://www.unitsconverters.com/en/Latent-Heat-Conversions/Measurement-88
https://www.unitsconverters.com/en/Rate-Of-Heat-Transfer-Conversions/Measurement-1144
https://www.unitsconverters.com/en/Rate-Of-Heat-Transfer-Conversions/Measurement-1144
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


9/18/2024 | 12:08:54 PM UTC

Download other Important Refrigeration and Air Conditioning PDFs

Important Air Refrigeration
Formulas 

Important Ducts Formulas 

Try our Unique Visual Calculators

Reverse percentage 

Simple fraction 

HCF calculator 

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 Heat Transfer Formulas PDF... 6/6

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/reverse-percentage/Perc-3
https://www.visualpercentagecalculator.com/en/reverse-percentage/Perc-3
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.formuladen.com/PDF/Nodes/12758/List-of-Important-Heat-transfer-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/12758/Lista-de-Importante-Transferencia-de-calor-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/12758/Liste-de-Important-Transfert-de-chaleur-Formules.PDF
https://www.formuladen.com/PDF/Nodes/12758/Liste-von-Wichtig-Warmeubertragung-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/12758/%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%a2%d0%b5%d0%bf%d0%bb%d0%be%d0%bf%d0%b5%d1%80%d0%b5%d0%b4%d0%b0%d1%87%d0%b0-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/12758/Lista-di-Importante-Trasferimento-di-calore-Formule.PDF
https://www.formuladen.com/PDF/Nodes/12758/Lista-de-Importante-Transferencia-de-calor-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/12758/Lista-Wa%c5%bcny-Przenikanie-ciepla-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/12758/Lijst-van-Belangrijk-Warmteoverdracht-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

