The ASHRAE Library of Humid Air
Psychrometric & Transport Property Functions

For Real Moist Air, Dry Air, Steam, and Ice

Accurate Powerful and Flexible

‘Real’ Versus ‘Ideal’ Air

Update of the ASHRAE Hyland-Wexler and Nelson- Thermodynam ic Pro pertles
Sauer MOdeIS c=f(ptW) Speed of sound
Properties of Liquid and Ice Fog Can Be Calculated c,=Hp,tW) | Specific isobaric heat capacity
All Latest IAPWS Standards and NIST Reference o ~fptW) | Speoific isochoric heat capacity
. h=f(p,tW) Air-specific enthalpy
Equations Are Used :
. L x =f(p,t W) Isentropic exponent
¢ Wide Range of Valid Ity Przo = f(p.t W) | Partial pressure of water vapor in moist air
— Pressure: 0.01 < P < 10,000 kPa Przos = f(p.1) Partial saturation pressure of water vapor
— Temperature: 14315 <t < 350 °C »=HptW) Density
. . =f(pt W, Air-specific entro|
— Humidity Ratio: 0 < w < 10 kguw/kga s=fpLW) pe Py
u =f(p,t W) Air-specific internal energy
v =f(p,tW) Air-specific volume
Z =f(p,t W) Compressibility factor (decimal ratio)
Easy to Use! .
Transport Properties
Works within Microsoft Excel® a=f(ptW)  |Thermal diffusivity
n =f(p,tLW) Dynamic viscosity
A=Ff(p,tW) Thermal conductivity
= * : ‘!'w I‘"”'u e =5 = S ‘:M; - ——— v =f(p,t,W) Kinematic viscosity
B2 !. " ﬁ:@lﬁwﬂ!' mu 3 | = Pr =f(p,t,W) PRANDTL number
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B s ] Water Content Functions
&3 ‘Select a function:
é EEE&ESE»;:p E| @ =f(p,t W) Relative humidity (decimal ratio)
i W =1(p.t,Pipo) Humidity ratio from total pressure, temperature, and partial
ol T Y
il Cror . ) =l pressure of water vapor
a5l ;.;p(wi::l lﬂ:;\upgfm‘f.wmlhw/ha) _ s :
mn REECT (LD W =f(p,t,e) Humidity ratio from total pressure, temperature, and
Hef relative humidity
7. el on thes Fulfton o ] com
18
Saturation Properties
T ! Q:agramsv Number Format 2+ ! — - -
i . "E ~h_ptW HAP IP(R2,82,C2) f=1(p,t) rSae:;tg)ranon pressure enhancement factor of water (decimal
A | B C B[ E [ F [ 6 [ H -
1 pinpsi tinfF  Winlb/b hin Btu/lb ty =f(p.W) Dew-point temperature
E 145959 = — @ tp = f(p.LW) Wet-bulb temperature
4 el S0 X W =f(p,ty) Humidity ratio from total pressure and dew-point
% [h-ptw_HaP g - temperature
7 pies lee SIS W =f(p,t,t,p) Humidity ratio from total pressure, (dry bulb) temperature
8| tin°F [52 3l-e and wet-bulb temperature
?T] il 2| 3l-ou W, =f(p,f) Saturation humidity ratio
Ll Air-spec. enthalpy In Btu/ba . 5 H2usaies t = f(p,typ, W) Backward function: temperature from total pressure, wet-
% bulb temperature and humidity ratio
14| W in Ibw/lba Hunidiy rato ts = f(p,PH20) Backward function: saturation temperature of water vapor
15 | from total pressure and partial pressure of water vapor
16
E Formula result = 27.24138183 "
0] it el e Backward Functions
|20
t =f(p,h,p) Backward function: temperature from total pressure, air-
specific enthalpy and relative humidity
. H . t =f(p,h W) Backward function: temperature from total pressure, air-
Minimum SYStem ReqUIrements' specific enthalpy and humidity ratio
. . . . t=f(p,s,W) Backward function: temperature from total pressure, air-
Intel® Pentium® Il Processor « Microsoft Windows® 2000/XP/Vista/7 + 256 MB of specific entropy and humidity ratio
RAM « Microsoft Excel® « 100 MB of hard disk space.
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