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LEARNING OBJECTIVES 

V i s u a l  D O E  H V A C  I n t e g r a t i o n

E N E R G Y  M o d e l i n g

G e o m e t r i c  M o d e l i n g



VISUAL DOE HVAC INTEGRATION

A s s i g n i n g  H V A C  S y s t e m ( B A S E C A S E )  1 . S e l e c t  H V A C  
S y s t e m  T y p e :  T a b l e  G . 3 . 1 . 1 A

M a j o r  T y p e s :  P A C K E G E D  C H I L L E R S ( V A V , e t c )                        

VISUAL DOE HVAC INTEGRATION

A s s i g n i n g  H V A C  
S y s t e m ( B A S E C A S E )  

M a j o r  T y p e s :  P a c k a g e d 

 

1 . H V A C  S y s t e m  E d i t o r  


2 . S e l e c t  S y s t e m  T y p e  


3 . C l i c k  “ C o o l i n g ”  


4 . O v e r s i s i n g  r a t i o  : 1 : 1 5  


5 . C o n t r o l : ” R e s e t  t o  Wa r m e s t  

z o n e ”  


6 . C l i c k : ” H e a t i n g ”  7 . O v e r s i z i n g  

R a t i o : 1 : 2 5

VISUAL DOE HVAC INTEGRATION

A s s i g n i n g  H V A C  
S y s t e m ( B A S E C A S E )  

M a j o r  T y p e s :  P a c k a g e d 

 

1 . S e e  t h e  r e s u l t s  i n  S y s t e m s  

S u m m a r y  2 . L o o k  f o r  C o o l i n g  

C a p a c i t y  3 . C o n v e t s  t o  To n s  

4 . G i v e  t h e  ( a r e a / t o n s ) n u m b e r



VISUAL DOE HVAC INTEGRATION

A s s i g n i n g  H V A C  S y s t e m ( B A S E C A S E )  1 . S e l e c t  H V A C  
S y s t e m  T y p e :  T a b l e  G . 3 . 1 . 1 A 

M a j o r  T y p e s :  C h i l l e r s  1 . G e t  E E R  f r o m  T a b l e  6 . 8 . 1 E  
E E R  = 3 . 4 1 3 X  C O P

VISUAL DOE HVAC INTEGRATION

A s s i g n i n g  H V A C  
S y s t e m ( B A S E  C A S E )  
M a j o r  T y p e s :  C h i l l e r s  
1 . C e n t r a l  P l a n t  E d i t o r  
2 . S e l e c t  “ C h i l l e r s ”  
3 . C h a n g e  t h e  v a l u e  a t  
f u l l  l o a d  e f f i c i e n c y  a t  
r e f e r e n c e  c o n d i t i o n s  
( t h e  v a l u e  i s  1 / E E R )  

VISUAL DOE HVAC INTEGRATION

A s s i g n i n g  H V A C  S y s t e m ( B A S E C A S E )  M a j o r  T y p e s :  
C h i l l e r s  I f  t h e  s i z e  i s  m o r e  t h a n  8 0 0  t o n s  a n d  /  o r  
b a s e d  o n  S Q F T ( r e f e r  T a b l e  G 3 . 1 . 3 . 7 )  A D D  m o r e  
c h i l l e r s



VISUAL DOE HVAC INTEGRATION

A s s i g n i n g  H V A C  S y s t e m ( B A S E  C A S E )  M a j o r  T y p e s :  
C h i l l e r s  C l i c k  t h e ” P u m p s ” a n d  r e m o v e  t h e  
s e c o n d a r y  p u m p s ( V S D , e t c )

VISUAL DOE HVAC INTEGRATION

D O N T S ! ! ! ! ! !   D o n ’ t  c h a n g e  
a n y t h i n g  E L S E ( f l o w  , p r e s s u r e  
d r o p ,  e t c )  N O T H I N G

VISUAL DOE HVAC INTEGRATION

E n e r g y  S i m u l a t i o n :  U n m e t  H O U R S … .  
R e m e m b e r  : N o  m o r e  t h a n  3 0 0  H r s  o f  U n m e t  
h o u r s ( A S H R A E  9 0 . 1 )  

1 . R u n  t h e  s i m u l a t i o n  


2 . C h e c k  t h e  d i a g n o s t i c s   


3 . A n d  , n o t e  d o w n  t h e  Z O N E S  &  C F M  O R ( C F M /

S Q F T )  T h a t  h a v e  m o r e  u n m e t  h o u r s … .  


4 . R e a s o n s  m a y  b e :      


1 . O c c u p a n c y ( m o r e ! ! ! / )  … t h e n  c h e c k  a n d  r e c t i f y       

2 . I n c r e a s e  “ i n c r e m e n t a l l y ”  t h e  C F M / S Q F T  u n t i l  

t h e  u n m e t  h o u r s  a r e  r e s o l v e d



ENERGY MODELING
DATA INPUT

ENERGY MODELING - GEOMETRIC MODELING

ENERGY MODELING - GEOMETRIC MODELING

Electric End Uses

Lights

Equipment

Heat

Cool

Tower

Pumps

Fans

Domestic Hot
Water

kWh/y

156062

524953
2711

255787

23925
18042

82433
7523

Electric End Uses

Lights

Equipment

Heat

Cool

Tower

Pumps

Fans

Domestic Hot
Water

kWh/y

367780

524953 11562

462296

26645
422

123462
7523

RESULTS
BASE CASE PROPOSED CASE



ENERGY MODELING - GEOMETRIC MODELING
OBSERVATIONS

Electric End Uses

Base Case -
Autosize

Proposed
Case 0.8 COP

kWh/y

0

100000

200000

300000

400000

500000

600000

Lgt Heat Twr Fans
Eqp Cool Pmp HW

     1071436 KwhProposed

    1524643 KwhBase Case

    Total Energy 
Consumption

% Saving- 29.7 (Without Solar Energy)

% Saving- 55.5 (With Solar Energy)

ENERGY MODELING - OBSERVATIONS

S o m e  o f  t h e  s u g g e s t e d  E n e r g y  C o n s e r v a t i o n  
M e a s u r e s  a r e  i m p r o v e d  c h i l l e r  e f f i c i e n c y ,  u s i n g  
a p p r o p r i a t e  L P D  v a l u e s ,  h i g h  i n s u l a t e d  e n v e l o p e ,  
h i g h  p e r f o r m a n c e  g l a z i n g ,  B M S  w i t h  t h e  u s e  o f  
s e n s o r s  a n d  d i m m e r s ,  e x t e r n a l  s h a d i n g  a n d  
v a r i a b l e  s p e e d  d r i v e s .  T h e s e  e n e r g y  c o n s e r v a t i o n  
m e a s u r e s  w e r e  s i m u l a t e d  w i t h  t h e  h e l p  o f  D O E  
s o f t w a r e .
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