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Symbol Quantity International system of 
units 

a Velocity of sound m/s 
a Thermal diffusivity= k/cρ m²/s 
A Area, Ac , cross-sectional 

area ; Ap , projected area of 
a body normal to the 

direction of flow; Aq , area 
through wich rate of heat 
flow is q; As , surface area; 
Ao , outside mean area; Ai , 

inside surface area; �̅� , 
logarithmic mean area 

m² 

A Azimuth of the sun m² 
c Specific heat; cp ,specific 

heat at constant pressure; cv 
, specific heat at constant 

volume; cs , humid heat 
capacity 

J/kgK 

D diameter; DH , hydraulic 
diameter; Do, outside 
diameter; Di , inside 

diameter 

m 

E emissive power of a 
radiating body; Eb , emissive 

power per micron at 
wavelength λ 

w/m² 

f Fanning friction coefficient 
for flow through a pipe or a 

duct 

 

F1-2 geometrical shape factor for 
radiation feom one 

blackbody to another 

 

g acceleration of gravity m/s² 
G mass velocity or flow rate 

per unit area (G=ρV) 
kg/m²s 

h enthalpy per unit mass J/kg 

�̅� combined unit-surface, 𝒉 =
�̅�𝒄 + �̅�𝒓; hb ,unit-surface 
conductance of a boiling 

liquid; hc , local unit 
convective conductance; �̅�𝒄 , 

average unit convective 
conductance; �̅�𝒓 , average 

unit conductance for 
radiation 

w/m²K 

k thermal conductivity; ks , 
thermal conductivity of a 

solid; kf , thermal 
conductivity of a fluid 

evaluated at the mean film 
temperature 

w/m²K 

K thermal conductance; Kk , w/K 
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thermal conductance for 
conduction heat transfer; Kc 

, thermal convective 
conductance ; Kr , thermal 
conductance for radiation 

heat transfer 
l length, general m 

�̇� mass flow rate kg/s 
q rate of heat flow; qk, rate of 

heat flow by conduction; qc, 
rate of heat flow by 

convection; qr , rate of heat 
flow by radiation; qb , rate 

of heat flow by nucleate 
boiling 

w(J/s) 

�̅� rate of heat flow per unit 
area or heat flux 

w/m² 

�̇� rate of heat generation per 
unit volume 

w/m3 

Q quantity of heat J (joules) 

�̇� volumetric fluid flow m3/s 

r radius; rH , hydraulic radius; 
ri , inner radius; ro , outer 

radius 

m 

R thermal resistance; Rc , 
thermal resistance to 

convection heat transfer; RK 

, thermal resistance to 
conduction heat transfer; Rr 

,thermal resistance to 
radiation heat transfer 

s/w 

Re electrical resistance Ω (ohm) 
ST distance between 

centerlines of tubes in 
adjacent transverse rows 

m 

T temperature; Tb , 
temperature of bulk of 

fluid; Tf ,T∞ , temperature of 
fluid far removed from heat 

source or sink; Tm ,mean 
bulk temperature of fluid 

floing in a duct; Tabs, 
temperature on absolute 
scale; Ts , temperature at 

surface of a wall; Tsv 
,temperature of saturated 

vapor; Tsl , temperature of a 
saturated liquid; Tfr , 

greezing temperature; Tl , 
liquid temperature;To , total 
temperature; Tas, adiabatic 

wall temperature or 
adiabatic saturation 

K 
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temperature; Twb , wet-bulb 
temperature 

u internal energy per unit 
mass 

J/kg 

u time average velocity in x 
direction; u’ , instantaneous 
fluctuating x component of 

velocity; u∞ , free stream 
velocity 

m/s 

U overall unit conductance, 
onverall heat transfer 
coefficient, or overall 

transmittance 

w/m²K 

V volume m3 
V average velocity; Vi , 

velocity of light; V∞ , free 
stream or flight velocity 

m/s 

x distance from the leading 
edge; xc , critical distance 

from the leading edge 
where flow becomes 

turbulent 

m 

x coordinate  
y coordinate  
y distance from a solid 

boundary measured in 
direction normal to surface 

m 

z coordinate  
 

 

Greek letters  

Symbol quantity international system of 
units 

∝ absorptance for radiation; 
𝛂λ, monochromatic 

absportance at wavelength λ 

 

𝛃 temperature coefficient of 
volume expansion 

l/K 

𝛃k  temperature coefficient of 
thermal conductivity  

l/K 

γ specific heat ratio, cp/cv   
Γ body force by unit mass N/kg 
δ boundary layer thickness; 

δh hydrodynamic boundary 
layer thickness; δm’ , 

effective boundary layer 
thickness for mass transfer    

m 

∆ difference between values  
ϵ emittance for radiation; ϵØ , 

emittance in direction of Ø 
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𝛉 time s 
λ wavelength; λmax , 

wavelength at which  
monochromatic emissive 
power Ebλ is a maximum  

10-6 m  

λ latent heat of vaporization ; 
λM , molar latent heat of 

vaporization  

J/kg 

𝛍 dunamic viscosity Ns/m² 
ν kinematic viscosity, 𝛍/𝛒 m²/s 
𝛒 mass density , l/ν; 𝛒l, 

density of liquid; 𝛒ν, density 
of vapor 

kg/m3  

𝛒 reflectance for radiation  
τ shearing stress; τs, shearing 

stress at surface; τw , shear 
at wall of a tube pr a duct 

Pa(N/m²) 

τ transmittance for radiation   
σ Stefan-Boltzmann constant W/m²K4  
σ surface tension N/m 
ψ inclination for horizontal  rad 
𝛚 angular velocity  l/s 
χ quality   

 


