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WHAT SHOULD YOU LEARN


W h a t  i s  B A S ?

I n t r o d u c t i o n  

I n t e l l i g e n t  B u i l d i n g s

W h a t  a r e  t h e  C o m p o n e n t s  o f  
B A S

C o n t r o l  B a s i c  t y p e s  



INTRODUCTION


 B u i l d i n g  a u t o m a t i o n  i s  t h e  a u t o m a t i c  c e n t r a l i z e d  c o n t r o l  
o f  a  b u i l d i n g ' s  h e a t i n g ,  v e n t i l a t i o n  a n d  a i r  c o n d i t i o n i n g ,  
l i g h t i n g  a n d  o t h e r  s y s t e m s  t h r o u g h  a  b u i l d i n g  
m a n a g e m e n t  s y s t e m  o r  b u i l d i n g  a u t o m a t i o n  s y s t e m  ( B A S )

T h e  t e r m  b u i l d i n g  a u t o m a t i o n  s y s t e m ,  l o o s e l y  u s e d ,  r e f e r s  
t o  a n y  e l e c t r i c a l  c o n t r o l  s y s t e m  t h a t  i s  u s e d  t o  c o n t r o l  a  
b u i l d i n g s  h e a t i n g ,  v e n t i l a t i o n  a n d  a i r  c o n d i t i o n i n g  ( H V A C )  
s y s t e m .  M o d e r n  B A S  c a n  a l s o  c o n t r o l  i n d o o r  a n d  o u t d o o r  
l i g h t i n g  a s  w e l l  a s  s e c u r i t y ,  f i r e  a l a r m s ,  a n d  e s p e c i a l l y  
e v e r y t h i n g  t h a t  i s  e l e c t r i c a l  i n  t h e  b u i l d i n g .

A  b u i l d i n g  c o n t r o l l e d  b y  a  B A S  i s  o f t e n  r e f e r r e d  t o  a s  a n  
i n t e l l i g e n t  b u i l d i n g ,  " s m a r t  b u i l d i n g " ,  o r  ( i f  a  r e s i d e n c e )  a  
" s m a r t  h o m e " .

WHAT IS THE FUNCTION OF A BAS?


T h e  p r i m a r y  f u n c t i o n  o f  a  B A S  i s  t o  p r o v i d e  c o n t r o l  o f  
h e a t i n g ,  c o o l i n g ,  v e n t i l a t i o n ,  l i g h t i n g  a n d  o t h e r  c r i t i c a l  
b u i l d i n g  s y s t e m s .

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

F o r  e x a m p l e ,  B A S  t r a c k s  t e m p e r a t u r e  d a t a  w h i c h  i s  c r i t i c a l  
f o r  p r o p e r  c l i m a t e  c o n t r o l  a n d  o c c u p a n t  c o m f o r t .  I t  c a n  
u s e  p r e s s u r e  a n d  c h e m i c a l  s e n s o r s  t o  u n c o v e r  a i r  q u a l i t y  
i s s u e s  i n  m e c h a n i c a l  a s p e c t s  o f  t h e  b u i l d i n g .  


A  b u i l d i n g ‟ s  s e c u r i t y  s y s t e m  r e l a y s  d a t a  t o  t h e  B A S  t o  
i n d i c a t e  p o t e n t i a l  i n t r u d e r s .

 INTELLIGENT BUILDING
“ A  b u i l d i n g  e q u i p p e d  w i t h  l i g h t i n g ,  h e a t i n g ,  a n d  
e l e c t r o n i c  d e v i c e s  t h a t  c a n  b e  c o n t r o l l e d  r e m o t e l y  b y  
S m a r t p h o n e  o r  c o m p u t e r . ”  M o s t  c o m m e r c i a l  p r o d u c t s  c a n  
p r o v i d e  o n l y  t h e  a b i l i t y  t o  u s e  a  r e m o t e  c o n t r o l  a n d  
p r e d e f i n e  b e h a v i o u r  o f  d i f f e r e n t  e n g i n e e r i n g  s y s t e m s .  I t  
h a s  b e e n  s h o w n  t h a t  t h e r e  i s  n o  a n y  i n t e l l i g e n c e  i n  s u c h  
S y s t e m s .

" I n s t e a d  o f  b e i n g  p r o g r a m m e d  t o  p e r f o r m  c e r t a i n  a c t i o n s ,  
t h e  h o u s e  e s s e n t i a l l y  p r o g r a m s  i t s e l f  b y  m o n i t o r i n g  t h e  
e n v i r o n m e n t  a n d  s e n s i n g  a c t i o n s  p e r f o r m e d  b y  t h e  
i n h a b i t a n t s ” ( e . g . ,  t u r n i n g  l i g h t s  o n  a n d  o f f ,  a d j u s t i n g  t h e  
t h e r m o s t a t ) ,  o b s e r v i n g  t h e  o c c u p a n c y  a n d  b e h a v i o u r  
p a t t e r n s  o f  t h e  i n h a b i t a n t s ,  a n d  l e a r n i n g  t o  p r e d i c t  f u t u r e  
s t a t e s  o f  t h e  h o u s e .



WHAT ARE THE COMPONENTS OF BAS?

B A S  i s  a  s t r u c t u r a l  s y s t e m  a n d  g e n e r a l l y  c o n s i s t s  o f  f i v e  
c o m p o n e n t s :  s e n s o r s ,  c o n t r o l l e r s ,  o u t p u t  d e v i c e s ,  
c o m m u n i c a t i o n  p r o t o c o l s  a n d  a  t e r m i n a l  o r  u s e r  i n t e r f a c e .

1 . S e n s o r s :  T h e s e  d e v i c e s  t r a c k  t e m p e r a t u r e ,  h u m i d i t y ,  t h e  
n u m b e r  o f  p e o p l e  i n  a  r o o m ,  t h e  l i g h t i n g  l e v e l ,  a n d  o t h e r  
v a l u e s .  T h e  s e n s o r s  t r a n s m i t  t h i s  i n f o r m a t i o n  t o  
c e n t r a l i z e d  c o n t r o l l e r s .

2 .  C o n t r o l l e r s :  A c t  a s  t h e  “ b r a i n ”  o f  t h e  B A S .  T h e y  c o l l e c t  
d a t a  f r o m  s e n s o r s  a n d  t h e n  s e n d  c o m m a n d s  t o  o p e r a t i n g  
s y s t e m s  l i k e  H V A C  u n i t s ,  t h e  b u i l d i n g ‟ s  l i g h t i n g  s y s t e m s ,  
s e c u r i t y  a l a r m s  a n d  o t h e r  c o n n e c t e d  p a r t s .

3 .  O u t p u t  d e v i c e s :  O n c e  t h e  c o n t r o l l e r  s e n d s  o u t  a  c o m m a n d ,  
a c t u a t o r s  a n d  r e l a y s  g o  i n t o  a c t i o n  t o  f o l l o w  t h e  r e q u i r e m e n t s .  
F o r  e x a m p l e ,  t h e y  c a n  r e d u c e  o r  i n c r e a s e  t h e  h e a t i n g  i n  a  
p a r t i c u l a r  p a r t  o f  t h e  b u i l d i n g ,  d i m  l i g h t s  i n  u n u s e d  o f f i c e s ,  o r  
t u r n  o n  t h e  a i r  c o n d i t i o n i n g  b e f o r e  p e o p l e  c o m e  t o  w o r k .

WHAT ARE THE COMPONENTS OF BAS? +

4 . C o m m u n i c a t i o n  p r o t o c o l s :  T h e  B A S  u s e s  a  s p e c i f i c  
l a n g u a g e  t h a t ‟ s  u n d e r s t o o d  b y  t h e  s y s t e m ‟ s  i n d i v i d u a l  
c o m p o n e n t s  t o  m o d i f y  s e t t i n g s  o r  e x e c u t e  c o m m a n d s .  
B A C n e t  a n d  M o d u s  a r e  t h e  m o s t  c o m m o n l y  u s e d  o p t i o n s  i n  
c o m m u n i c a t i o n  p r o t o c o l s .

5 .  Te r m i n a l  i n t e r f a c e :  B u i l d i n g  a n d  f a c i l i t y  m a n a g e r s  
i n t e r a c t  w i t h  t h e  B A S  t h r o u g h  a  t e r m i n a l  o r  u s e r  i n t e r f a c e .  
I t  p r e s e n t s  i n f o r m a t i o n  i n  a  w a y  t h a t  a  u s e r  c a n  m o n i t o r  
t h e  c o n d i t i o n  o f  t h e  b u i l d i n g  a n d  c h o o s e  t o  o v e r r i d e  
s e t t i n g s  m a n u a l l y .

 
CONTROLS- BASIC TYPES

 Manual  - Switches - Dimmers

Open Loop Automatic - Timer

 Closed Loop Automatic 

➡ Thermostat 

➡ Humidistat 

➡ Dimmable Ballast w/Photosensor 



BASIC FEEDBACK CONTROL SYSTEM

BASIC TYPES

 Two Position  

➡ The system is either OFF or ON (gas furnace). 

➡ Accomplished with a relay whose contacts are either 
open or closed, or a valve whose stem position is either 
open or closed.

 Proportional  

➡ A variation from the set point produces a proportional 
movement in the actuator.  

➡ Pneumatic controls vary the air pressure. 

➡ Electric controls use a potentiometer (a type of variable 
resistor).

BASIC INPUTS & OUTPUTS

 Two Position  
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open or closed.

 Proportional  

➡ A variation from the set point produces a proportional 
movement in the actuator.  
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BASIC INPUTS & OUTPUTS

 Digital (D)

➡ Signal with two states or positions which can be 
incremental (on-off, day-night, open-closed, occupied-
unoccupied, series of 1’s & 0’s)

 Analog (A)

➡ Signal can be monitored or controlled through a range of 
positions or values (0 to 50o C, 20 to 35 kPa, 0 to 10 VDC,4 
to 20 milliamps)

INPUT EXAMPLES

INPUTS & OUTPUTS



INPUTS & OUTPUTS +

1.VFD Start/Stop

2.VFD Speed Signal

5.Static Press

4.High Static Cutout

3.Air Flow

DO
AO

AIDI AI

Variable Air Volume 
System
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