
http://www.razi.ac.ir/sahraei



معادلو حالت برای بخار آب
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متغیرىای رطوبت               

 

برای تعیین آثار تبذیلات انرژی در جو ضروری است پارامترهای  

.مشخصی را که بر هوای مرطوب اعمال می شونذ بررسی کنیم









فشار بخار اشباع

ىنگامی کو فضای بلافاصلو بالای سطح اشباع شود فشار بخار جسیی وارد 

.آمذه توسط بخار آب در دمای آن محیط فشار بخار اشباع نامیذه می شود

ew    فشار بخار اشباع نسبت بو سطح آب صاف=

ei =     فشار بخار اشباع نسبت بو سطح یخ صاف
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            نسبت آمیختگی

d

v

m

m
r 

d

v

d

v

vm

vm
r






/

/



p

e

ep

e
r  




TReP

TRe

dd

vv









622.0
/

/
*

*

 
d

v

v

d

v

d

M

M

MR

MR

R

R

eP

e

R

R

TR

eP

TR

e

r
v

d

d

v









نسبت آمیختگی اشباع         

نسبت آمیختگی اشباع یک نمونو ىوای نمناک مقذار نسبت آمیختگی در 

.نمونو ای است کو اشباع شذه باشذ
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رطوبت نسبی      
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            رطوبت ویژه
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معادلو حالت برای ىوای نمناک
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دمای مجازی        
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Virtual Temperature

For moist air, the gas constant changes because water 
vapor is less dense than dry air. To simplify things, a virtual 
temperature, Tv can be defined to include the effects of 
water vapor on density:

(1 0.61 )vT T r   

where r is the water vapor mixing ratio (g water vapor / 
kg dry air) and all temperatures are in K. 

Moist air of temperature T behaves as dry air of 
temperature Tv. 



Interpretation: Virtual temperature is defined as 
the temperature that perfectly dry air would need 
to have to have the same density as the air with 
moisture. 

Logically, as the moisture content of the air 
increases, the virtual temperature increases since 
an increase of moisture decreases density. 

Moist air is less dense than dry air. 

Therefore, air which is perfectly dry needs to have 
a higher temperature in order to have the same 
density as the less dense moist air. 

http://www.theweatherprediction.com/habyhints/260/


You may ask the purpose in needing to know virtual temperature. It is 
important since it makes meteorological equations MUCH less 
complicated. If virtual temperature is used, the moisture in the air 
can be ignored.

*Two air parcels that have the same virtual temperature will also have 
the same density. By using virtual temperature it can be inferred 
immediately which parcel is less or more dense.

Example problem: What is the virtual temperature of air that is 50° F 
and has a mixing ratio of 5g/kg?

Answer: First change mixing ratio of kg/kg. 
5g/kg =0.005kg/kg
Second, convert temperature to Kelvins. 50° F = 10° C = 283.0 K
The mixing ratio is UNITLESS since kg/kg cancels.

Tv = 283.0 K(1 + (0.61 × 0.005)) = 283.9 K



دمای مجازی یک نمونو ىوا نمناک را بو عنوان دمایی تعریف می کنیم کو در آن 

.دما ىوای خشک بایذ با ىمان فشار کل ىمان چگالی نمونو را داراست
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محاسبه دمای مجازی
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