Important Heat Exchanger and its Effectiveness
Formulas PDF

Formulas List of 15
Examples Important Heat Exchanger and its Effectiveness

with Units Formulas

1) Capacity Rate Formula (]

[ Example with Units | Evaluate Formula [

C=m-c 152.25w/k = 101.5kg/s + 1.5)/(kg*K)

2) Effectiveness of Counter-Current Heat Exchanger if Cold Fluid is Minimum Fluid Formula (af

283k - 303k
(Tci - Teo ) 0.5 =| mod us—( )
g =| mod us———0—= = 343k - 303k
hi ~ Tco

3) Effectiveness of Counter-Current Heat Exchanger if Hot Fluid is Minimum Fluid Formula (af
Evaluate Formula [

Formula Example with Units
343k - 323k
05=—-—
343k - 303k

4) Effectiveness of Parallel-Flow Heat Exchanger if Cold Fluid is Minimum Fluid Formula (af
Evaluate Formula [

Example with Units

303k - 283k
343k - 283k

0.3333 =

5) Effectiveness of Parallel-Flow Heat Exchanger if Hot Fluid is Minimum Fluid Formula (af

_m Example with Units Evaluate Formula (@
Ty - T 343k - 323k
S 0.3333 = <—>
Ty - To; 343k - 283k

6) Fouling Factor Formula (o

[ Formuia | Example with Units Evaluzts Fornula &

1 1 1 1
Re=| — |- = 1.0006 m*k/w = R
f U U 0.975w/m>K 40wW/m2*K
d
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7) Heat Exchanger Effectiveness Formula (af

Formula Evaluate Formula (@

Example with Units

999)/s

0.0167 = ———
60000j/s

QActu al
€ =

QM ax

8) Heat Exchanger Effectiveness for Minimum Fluid Formula (af

Evaluate Formula [

Formula

Example with Units

ATpin Fluid
€ = —

ATMax HE

9) Heat Transfer in Heat Exchanger given Cold Fluid Properties Formula (af

Evaluate Formula (@

Q= mOdyS(mc'Cc'(Tci'Tco))

Example with Units

63000; = mod us ( 9kg - 350)/ae*) - (283« - 303k ) )

10) Heat Transfer in Heat Exchanger given Hot Fluid Properties Formula @

[ Formula | Example with Units Evaluate Formula [

Q=myc,- (Thi - Tho) 48000) = 8kg - 300)/gk) - ( 343k - 323k )

11) Heat Transfer in Heat Exchanger given Overall Heat Transfer Coefficient Formula (af

Example with Units Evaluate Formula [

4275.2) = 40w/m**K - 6.68m? - 16K

12) Maximum Possible Rate of Heat Transfer Formula (af

m Example with Units Evaluate Formula [

Qutax = Conin - (Tm B} Tci) 60000j/s = 1000wk - ( 343k - 283k )

13) Number of Heat Transfer Units Formula (af

Formula Evaluate Formula [
40wW/m>*K + 6.68m?
1000w/x

0.2672 =
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14) Overall Heat Transfer Coefficient for Unfinned Tube Formula (]

Evaluate Formula B
1
Ug =
d (i
1 o ED , faony
houtside + RO + 2k + A + hinside * A
Example with Units
1
0.9759wW/m*k = ( ( (2 . )))
.68 m
2.68m | In( ——
1 B 127 m 0.002m*k/w -+ 14m? 14m?
( 17 w/m?Kk > +0.001m KW+ 2+ 10.18 w/(m*k) + ( 12m? + 1.35w/m**k - 12m?

15) Rate of Heat Transfer using Correction Factor and LMTD Formula (af

o | Example with Units Ealiate Fomua @

q=U-A-F-AT,, 2009.344w = 40w/m*K - 6.68m? - 0.47 - 16k
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Variables used in list of Heat
Exchanger and its Effectiveness
Formulas above

A Area of Heat Exchanger (Square Meter)

A; Inside Tube Surface Area (Square Meter)

A, Outside Tube Surface Area (Square Meter)

C Specific Heat Capacity (Joule per Kilogram per
K)

C Capacity Rate (Watt per Kelvin)

C Specific Heat Capacity of Cold Fluid (Joule per
Kilogram per K)

Ch, Specific Heat Capacity of Hot Fluid (Joule per
Kilogram per K)

Cmin Minimum Capacity Rate (Watt per Kelvin)

d; Inside Tube Diameter (Meter)
d,, Outside Tube Diameter (Meter)

F Correction Factor

hjnside Inside Convection Heat Transfer
Coefficient (Watt per Square Meter per Kelvin)
houtside External Convection Heat Transfer
Coefficient (Watt per Square Meter per Kelvin)
k Thermal Conductivity (Watt per Meter per K)
m Mass Flow Rate (Kilogram per Second)
m. Mass of Cold Fluid (Kilogram)

my, Mass of Hot Fluid (Kilogram)

NTU Number of Heat Transfer Units

q Heat Transfer (Watt)

Q Heat (Joule)

QActuaI Actual Rate of Heat Transfer (Joule per
Second)

Qpax Maximum Possible Rate of Heat Transfer
(Joule per Second)

Rt Fouling Factor (Square Meter Kelvin per Watt)
R; Fouling Factor on Inside of Tube (Square Meter
Kelvin per Watt)

R, Fouling Factor on Outside of Tube (Square
Meter Kelvin per Watt)

- © formuladen.com

Constants, Functions,

Measurements used in list of Heat

Exchanger and its Effectiveness
Formulas above

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.

Functions: modulus, modulus

Modulus of a number is the remainder when that
number is divided by another number.
Measurement: Length in Meter (m)

Length Unit Conversion B

Measurement: Weight in Kilogram (kg)

Weight Unit Conversion B

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

Measurement: Area in Square Meter (m?)

Area Unit Conversion @

Measurement: Energy in Joule (J)

Energy Unit Conversion @

Measurement: Power in Watt (W)

Power Unit Conversion @

Measurement: Thermal Conductivity in Watt per
Meter per K (W/(m*K))

Thermal Conductivity Unit Conversion @
Measurement: Specific Heat Capacity in Joule
per Kilogram per K (J/(kg*K))

Specific Heat Capacity Unit Conversion B
Measurement: Mass Flow Rate in Kilogram per
Second (kg/s)

Mass Flow Rate Unit Conversion @
Measurement: Heat Transfer Coefficient in Watt
per Square Meter per Kelvin (W/m?*K)

Heat Transfer Coefficient Unit Conversion @
Measurement: Rate of Heat Transfer in Joule per
Second (J/s)

Rate of Heat Transfer Unit Conversion @
Measurement: Fouling Factor in Square Meter
Kelvin per Watt (m2K/W)

Fouling Factor Unit Conversion B

« Measurement: Heat Capacity Rate in Watt per

Kelvin (W/K)
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Tci Inlet Temperature of Cold Fluid (Kelvin) Heat Capacity Rate Unit Conversion @
Tco Outlet Temperature of Cold Fluid (Kelvin)

Thi Inlet Temperature of Hot Fluid (Kelvin)

Tho Outlet Temperature of Hot Fluid (Kelvin)

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

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

AT, Log Mean Temperature Difference (Kelvin)

ATpax HE Maximum Temperature Difference in
Heat Exchanger (Kelvin)

ATpin Fluid Temperature Difference of Minimum
Fluid (Kelvin)

€ Effectiveness of Heat Exchanger

€. Effectiveness of HE when Cold Fluid is Min
Fluid

€, Effectiveness of HE when Hot Fluid is Min Fluid
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