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WHAT SHOULD YOU LEARN


P s y c h r o m e t r i c  c h a r t  l i n e s

P s y c h r o m e t r i c  p r o c e s s e s

S e n s i b l e  h e a t i n g  a n d  c o o l i n g

H u m i d i f i c a t i o n  a n d  
d e h u m i d i f i c a t i o n



PSYCHROMETRIC CHART

 P s y c h r o m e t r i c  c h a r t  p r e s e n t s  p h y s i c a l  a n d  t h e r m a l  
p r o p e r t i e s  o f  m o i s t  a i r  i n  a  g r a p h i c a l  f o r m .  I t  c a n  b e  v e r y  
h e l p f u l  i n  t r o u b l e s h o o t i n g  a n d  f i n d i n g  s o l u t i o n s  t o  
g r e e n h o u s e  o r  l i v e s t o c k  b u i l d i n g  e n v i r o n m e n t a l  p r o b l e m s

T h e  P s y c h r o m e t r i c  C h a r t  i s  a  k e y  t o o l  u s e d  b y  H V A C  &  
R e f r i g e r a t i o n  e n g i n e e r s  i n  m a n y  s i t u a t i o n s .  I t  i s  u s e d  i n  
c a l c u l a t i n g  c o o l i n g  l o a d s  a n d  s e l e c t i n g  m e c h a n i c a l  
e q u i p m e n t  l i k e  e n t h a l p y  w h e e l s ,  h e a t  e x c h a n g e r s  ( a i r ) ,  a i r  
h a n d l e r s  a n d  f a n  c o i l s .

T h e  l e a d i n g  c o m p a n i e s  w o r k e d  i n  a i r  c o n d i t i o n i n g  f i e l d  
h a v e  p r e p a r e d  t h e i r  o w n  p s y c h r o m e t r i c  c h a r t .  T h e r e  i s  
s l i g h t  v a r i a t i o n  i n  t h e  c h a r t s  b u t  o v e r a l l  n a t u r e  o f  a l l  t h e  
c h a r t s  a r e  s a m e .

PSYCHROMETRIC CHART

B y  k n o w i n g  a n y  t w o  p r o p e r t i e s  s t a t e  o f f  a i r  c a n  b e  p l o t t e d  
o n  t h e  c h a r t  a n d  a n d  a l l  o f  t h e  r e m a i n i n g  p r o p e r t y  c a n  b e  
m e a s u r e d  b y  t h e  c h a r t .  I t  e l i m i n a t e s  n u m b e r  o f  
c o m p l i c a t e d  c a l c u l a t i o n s .

A l l  t h e  c h a r t s  a r e  d r a w n  a t  7 6 0  m m  o f  H G  .  O n  x  a x i s  d r y  
b u l b  t e m p e r a t u r e  i s  t a k e n  w h i l e  o n  y - a x i s  s p e c i f i c  
h u m i d i t y  i s  t a k e n  ( g e n e r a l l y  t o  t h e  t h e  r i g h t  s i d e  o f  t h e ) .  
S a t u r a t e d  c o n d i t i o n  o f  a i r  a t  v a r i o u s  t e m p e r a t u r e s  a r e  
p l o t t e d  a n d  j o i n i n g  o f  t h i s  a l l  p o i n t s  a  s m o o t h  c u r v e  i s  
o b t a i n e d .  I t  i s  k n o w n  a s  s a t u r a t e d  c u r v e .  


O n  s a t u r a t e d  c u r v e  d r y  b u l b  t e m p e r a t u r e  = w e i g h t  b u l b  
t e m p e r a t u r e = D e w  P o i n t  t e m p e r a t u r e

PSYCHROMETRIC CHART AND ALL LINE STRUCTURE




PSYCHROMETRIC CHART +
P s y c h r o m e t r i c  c h a r t  c o n t a i n s  f o l l o w i n g  l i n e s .  


1. D r y  b u l b  t e m p e r a t u r e  l i n e s :  T h i s  a r e  v e r t i c a l  u n i f o r m  s p a c e  l i n e s  r a n g e  
f r o m  5  t o  4 5  ,  s o m e t i m e s  5 5 .  


2. S p e c i f i c  h u m i d i t y  l i n e s :  T h i s  a r e  h o r i z o n t a l  a n d  e q u a l  s p a c i n g  l i n e s . I t  
R a n g e s  f r o m  0  t o  3 3  g m / k g  d r y  a i r .  


3. R e l a t i v e  h u m i d i t y  l i n e s  T h e s e  a r e  t h e  c u r v e s  i d e n t i c a l  t o  s a t u r a t i o n  c u r v e  
d i s t a n c e  b e t w e e n  c u r v e s  i n c r e a s e s  o n  r i g h t  h a n d  s i d e .   


4. We t  b u l b  t e m p e r a t u r e  l i n e s :   T h e s e  a r e  i n c l i n e d  a n d  n o n  e q u a l l y  s p a c e d  
l i n e s .  


5. D e w  P o i n t  t e m p e r a t u r e :  l e t  1  w i t h  s t a t e  o f  y e a r  D e w  P o i n t  t e m p e r a t u r e  o f  
t h i s  y e a r  c a n  b e  m e a s u r e d  b y  d r a w i n g  h o r i z o n t a l  l i n e  u p  t o  s a t u r a t i o n  
c u r v e .  I n t e r s e c t i o n  o f  t h i s  l i n e  a n d  s a t u r a t i o n  c u r v e  g i v e s  D e w  P o i n t  
t e m p e r a t u r e .  


6. E n t h a l p y  l i n e s :  E n t h a l p y  l i n e s  a r e  i n c l i n e  l i n e s  a n d  e x t e n d e d  u p  t o  
e n t h a l p y  s c r e e n  t h e s e  l i n e s  a r e  c o i n c i d e s  w i t h  w e t  b u l b  t e m p e r a t u r e  
l i n e s .  


7. Va p o u r  p r e s s u r e  l i n e s :  T h i s  a r e  h o r i z o n t a l  l i n e s  n o t  d r a w n  o n  m a i n  c h a r t  
b u t  s c a l e  s h o w i n g  v a p o u r  p r e s s u r e  i n  m m  o f  H G  g i v e n  o n  e x t r e m e  l e f t  o f  
t h e  c h a r t .  


8. S p e c i f i c  v o l u m e  l i n e s :  T h e s e  a r e  i n c l i n d  l i n e  t h e y  s h o w  v o l u m e  o f  d r y  a i r  
i n  m 3 / k g ( m e t r e  c u b e  p e r  k g ) .

PSYCHROMETRIC PROCESSES
Va r i o u s  p r o c e s s e s  a r e  c o n d u c t e d  o n  a t m o s p h e r i c  a i r  t o  c h a n g e  i t s  s t a t e  t o  a  
d e s i r e d  o n e .  T h e s e  p r o c e s s e s  a r e  c a l l e d  p s y c h r o m e t r i c  p r o c e s s e s .  L i s t  o f  
v a r i o u s  p s y c h r o m e t r i c  p r o c e s s e s :

1. S e n s i b l e  h e a t i n g  

2. S e n s i b l e  c o o l i n g  

3. H u m i d i f i c a t i o n  a )  h e a t i n g  a n d  h u m i d i f i c a t i o n   b ) c o o l i n g  a n d  h u m i d i f i c a t i o n  

4. D e h u m i d i f i c a t i o n  a )  h e a t i n g  w i t h  h u m i d i f i c a t i o n  b )  C o o l i n g  w i t h  

h u m i d i f i c a t i o n  

5. E v a p o r a t i v e  c o o l i n g  ( c o o l i n g  w i t h  a d i a b a t i c  h u m i d i f i c a t i o n  )  

6. M i x i n g  o f  t w o  s t r e a m s  

7. H e a t i n g  a n d  d e h u m i d i f i c a t i o n  o f  c h e m i c a l  t y p e  ( c h e m i c a l  d e h u m i d i f i c a t i o n )

S o m e  b a s i c  t e r m s :  

S e n s i b l e  h e a t :  T h e  h e a t  w h i c h  c a u s e s  a  c h a n g e  i n  t h e  t e m p e r a t u r e  i s  c a l l e d  

s e n s i b l e  h e a t .  I t  i s  c a l l e d  s e n s i b l e  b e c a u s e  i t  s e n s e  b y  t h e r m o m e t e r .  

L a t e n t  h e a t :  T h e  h e a t  r e q u i r e d  t o  c h a n g e  t h e  p h a s e  o f  s u b s t a n c e  i s  c a l l e d  

l a t e n t  h e a t . d u r i n g  c h a n g e  o f  p h a s e  o r  s t a t e  t h e r e  w i l l  b e  n o  c h a n g e  i n  
t e m p e r a t u r e .  a m o u n t  o f  h e a t  r e q u i r e d  t o  c h a n g e  t h e  l i q u i d  i n t o  v a p o u r  o r  
v i c e - v e r s a  i s  c a l l e d  l a t e n t  h e a t  o f  v a p o r i z a t i o n .  T h e  a m o u n t  o f  h e a t  r e q u i r e d  
t o  c h a n g e  t h e  s o l i d  i n t o  l i q u i d  a r e  l i q u i d  i n t o  s o l i d  i s  c a l l e d  h e a t  o f  f u s i o n .  

To t a l  h e a t :  I t  i s  t h e  s u m  o f  s e n s i b l e  h e a t  a n d  l a t e n t  h e a t .

SENSIBLE COOLING

c o o l i n g  o f  a i r  w i t h o u t  a n y  c h a n g e  i n  i t s  s p e c i f i c  h u m i d i t y  i s  c a l l e d  s e n s i b l e  
c o o l i n g .  I n  p e r f e c t  c o o l i n g  e n t e r i n g  a i r  a t  t e m p e r a t u r e  T 1  w i l l  b e  c o o l e d  
d o w n  t o  t e m p e r a t u r e  T 2 ,  b u t  p e r f e c t  c o o l i n g  i s  n o t  p o s s i b l e  i n  a  p r a c t i c e  
b e c a u s e  o f  l o s s  o f  c o o l i n g  e f f e c t  d u e  t o  s o m e  r e a s o n  s u c h  a s  
c o n d u c t i o n , C o n v e c t i o n  a n d  B y p a s s  h e n c e  a i r  l e a v i n g  w i l l  n o t  b e  c a l l e d  f r o m  
T 1  t o  T 2  b u t  f o r  s o m e  h i g h e r  t e m p e r a t u r e  T 3 .  H e a t  r e j e c t e d =  H 1  -  H 3



SENSIBLE COOLING

H e a t i n g  o f  a i r  w i t h o u t  c h a n g e  i n  i t s  s p e c i f i c  h u m i d i t y  i s  c a l l e d  s e n s i b l e  
h e a t i n g .  I t  i s  a d d e d  H 3 - H 1

HUMIDIFICATION AND DEHUMIDIFICATION

A d d i t i o n  o f  m o i s t u r e  t o  a i r  w i t h o u t  c h a n g e  i n  i t s  a  d r y  b u l b  t e m p e r a t u r e  i s  
k n o w n  a s  h u m i d i f i c a t i o n .  s i m i l a r l y  r e m o v a l  o f  m o i s t u r e  w i t h o u t  c h a n g e  i n  
d r y  b u l b  t e m p e r a t u r e  i s  k n o w n  a s  d e h u m i d i f i c a t i o n .  H 2  -  H 1  d o e s  n o t  
i n v o l v i n g  c h a n g e  i n  t e m p e r a t u r e  b u t  a c t u a l l y  p r a c t i c e  a b s o l u t e l y  
m o d i f i c a t i o n  a n d  h u m i d i f i c a t i o n  i s  n o t  p o s s i b l e .  I t  i s  a l w a y s  a c c o m p a n i e d  
b y  h e a t i n g  o r  c o o l i n g .

HEATING WITH HUMIDIFICATION


A s  s h o w n  i n  t h e  f i g u r e  s p r a y i n g  h o t  w a t e r  i n  a i r  i n c r e a s e s  D B T  a n d  s p e c i f i c  
h u m i d i t y  o f  i n c o m i n g  a i r  . T h i s  p r o c e s s  i s  c a l l e d  h e a t i n g  a n d  h u m i d i f i c a t i o n  
a n d  i t  g e n e r a l l y  u s e d  i n  w i n t e r  a i r  c o n d i t i o n i n g .  To t a l  h e a t  a d d e d  =  H 3 - H 1



THE PSYCHROMETRIC CHART 
The Psychrometric Chart graphically represents the steam tables 

for moisture in air at conditions we encounter in HVAC work. 


The Psych Chart allows complex problems to be worked out easily, 

and provides a feel for common HVAC processes that we are 

interested in. 	 


The standard ASHRAE Psych Chart has a horizontal axis for dry 

bulb temperature, and a vertical axis for humidity ratio in pounds 

of moisture per kg of dry air.  


Other parameters on the chart are: relative humidity, wet bulb 

temperature, enthalpy, specific volume, and saturation 

temperature.

COMMON HVAC PROCESSES 



HEATING EXAMPLE 

 For air, [ ]WΔh×1.2×LPS=q

 Air at 20°C dry bulb and 50% relative humidity flows 

at 3200 LPS and is heated to 32°C dry bulb and 

humidified to 40% RH. Approximately how many kW 

is  required in this process?


	 (A )	 61 kW 	 


      (B) 	 96 kW 	 


      (C) 	 183 kW 	 


      (D)	 351 kW

COOLING EXAMPLE 

How many kW of air conditioning is required to cool 

500 LPS of air at 32 °C and 60 % relative humidity 

(RH) to 15 °C and 100 % RH?
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