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G l o b a l  t r e n d s  o n  E n e r g y ,  
E c o n o m y  a n d  O u r  E n v i r o n m e n t

WHAT SHOULD YOU LEARN


N o n - Te c h n i c a l  D r i v e r s  t h a t  
C r e a t e  t h e  N e e d  f o r  E n e r g y  
P r o j e c t s
D r i v i n g  F a c t o r s  i n  M a j o r  
I n v e s t m e n t s  
F o r  B u s i n e s s  a n d  I n d u s t r y  

W h y  E n e r g y  M a n a g e m e n t  i s  
I m p o r t a n t  a n d  b a s i c s



THREE MAJOR PROBLEMS


N o n e  o f  t h e s e  g o a l s  c a n  b e  f u l l y  a t t a i n e d  
w i t h o u t  a n  e n e r g y  e f f i c i e n t  e c o n o m y

T h r e e  g l o b a l  p r i o r i t i e s  d i c t a t e  s a v i n g  
e n e r g y :  	

3. E n v i r o n m e n t a l  Q u a l i t y  -  R e d u c e   
g l o b a l  w a r m i n g  a n d  a c i d  r a i n  

2. E c o n o m i c  C o m p e t i t i v e n e s s  -  R e d u c e     
c o s t s  a n d  c r e a t e  j o b s  	 


1. E n e r g y  S e c u r i t y  -  R e d u c e  o i l   
i m p o r t s  a n d  b a l a n c e  o f  p a y m e n t s

PROFESSIONAL INTEREST 
 ENERGY MANAGEMENT JOBS 

❑ Building/facility/plant energy manager

❑ Building/facility/plant maintenance manager

❑ Utility energy auditor/energy analyst

❑ Regional/national agency energy analyst

❑ Consulting energy auditor and analyst

❑ ESCO energy auditor and analyst

TQM & ENERGY MANAGEMENT 


Total Quality Management (TQM)  - an integrated approach 
to operating a facility 

	 -Energy cost control should be part of overall 	 TQM 
program. Also CI, Six Sigma, Lean.

TQM - based on principle that front-line employees should 
have authority to make changes and other decisions at the 
lowest operating levels of a facility.


Energy management is a natural part of TQM; 	employees 
should have some training in 	energy management so that 
they can make 	 correct energy decisions.



ENERGY MANAGEMENT


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

 M o s t  s a v i n g s  i n  e n e r g y  c o s t s  w i l l  
c o m e  f r o m  i m p r o v e m e n t s  i n  
e n e r g y  e f f i c i e n c y .   

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

COMMON ENERGY COST SAVINGS  


 Low cost operation and maintenance, or short payback 
projects less than 2 years - 	 5 to 15 percent savings

 Medium length 2 – 4 year payback actions 	 15 to 30 
percent savings

 Higher-cost, 5 to 10 year payback actions      30 to 50 
percent savings

ENERGY SAVINGS IN THE EUROPEAN UNION 

C u r r e n t l y ,  h o w e v e r ,  t h e  E U  i s  u n l i k e l y  t o  m e e t  i t s  2 0 2 0  
t a r g e t  o f  i m p r o v i n g  e n e r g y  e f f i c i e n c y  b y  2 0 %  ( p r i m a r y  
e n e r g y  s a v i n g s  a r e  p r o j e c t e d  t o  r e a c h  o n l y  1 7 . 6 %  b y  2 0 2 0 ) ,  
a n d  n e e d s  t o  b e  e v e n  m o r e  a m b i t i o u s  i f  i t  i s  t o  b e c o m e  a  
l o w - c a r b o n  e c o n o m y  b y  2 0 5 0 .

E n e r g y  e f f i c i e n c y  i s  a  k e y  c o m p o n e n t  o f  a n y  2 1 s t  c e n t u r y  
e n e r g y  p o l i c y ,  a n d  i s  c r u c i a l  t o  m e e t  c l i m a t e  c h a n g e  
t a r g e t s ,  p a r t i c u l a r l y  t h o s e  a g r e e d  a t  t h e  D e c e m b e r  2 0 1 5  
C O P 2 1  s u m m i t  i n  P a r i s .  

E n e r g y  i s  a t  t h e  h e a r t  o f  t h e  E u r o p e a n  e c o n o m y ;  t h e  E U  
c o n s u m e s  1 1 %  o f  g l o b a l  e n e r g y ,  i m p o r t i n g  m o r e  t h a n  5 0 %  a t  
a  c o s t  o f  m o r e  t h a n  E U R  4 0 0  b i l l i o n  p e r  y e a r .  E n e r g y  
e f f i c i e n c y  c o u l d  c u t  t h i s  d e p e n d e n c e  a n d  t h i s  c o s t ,  b u t  i s  
n o t  d e l i v e r i n g  o n  i t s  p r o m i s e .



USA FEDERAL ENERGY EFFICIENCY REQUIREMENTS
 

F e d e r a l  B u i l d i n g  E n e r g y  C o d e  R e q u i r e m e n t s  a n d  R e s i d e n t i a l  
A p p l i a n c e  P r o p o s a l s  Wo u l d  S a v e  A m e r i c a n s  M i l l i o n s  i n  
E n e r g y  C o s t s  a n d  A d v a n c e  C a r b o n  R e d u c t i o n  E f f o r t s .  B i d e n  
A d m i n i s t r a t i o n  t o  F i n a l i z e  1 0 0  A c t i o n s  t o  S a v e  H o u s e h o l d s  
$ 1 0 0  A n n u a l l y .

D O E  R e l e a s e s  E n e r g y - S a v i n g  R u l e s  f o r  F e d e r a l  B u i l d i n g s  a n d  
P r o p o s e s  N e w  S t a n d a r d s  f o r  C o n s u m e r  A p p l i a n c e s

B e g i n n i n g  i n  A p r i l  2 0 2 3 ,  a l l  n e w  b u i l d i n g s  a n d  m a j o r  
r e t r o f i t s  c o n s t r u c t e d  b y  t h e  F e d e r a l  g o v e r n m e n t  m u s t  
c o m p l y  w i t h  t h e  2 0 2 1  I n t e r n a t i o n a l  E n e r g y  C o n s e r v a t i o n  
C o d e  ( I E C C )  a n d  t h e  2 0 1 9  A m e r i c a n  S o c i e t y  o f  H e a t i n g ,  
R e f r i g e r a t i n g ,  a n d  A i r  C o n d i t i o n i n g  E n g i n e e r s  S t a n d a r d  9 0 . 1  
b u i l d i n g  e n e r g y  c o d e s .  D O E  e s t i m a t e s  t h a t  t h i s  m e a s u r e  
w i l l  s a v e  $ 4 . 2  m i l l i o n  d o l l a r s  i n  o p e r a t i n g  c o s t s  w i t h i n  t h e  
f i r s t  y e a r  o f  i m p l e m e n t a t i o n .   

ENERGY INTENSITY OF COUNTRIES & REGIONS


G l o b a l  e n e r g y  i n t e n s i t y  i m p r o v e m e n t  i n  2 0 2 1  i s  b e l o w  t h e  
2 0 0 0 - 2 0 1 9  a v e r a g e  ( - 1 % ,  v s .  - 1 . 5 % / y e a r  o v e r  2 0 0 0 - 2 0 1 9 ) .

C h i n a ’ s  e n e r g y  i n t e n s i t y  r e m a i n e d  s t a b l e  i n  2 0 2 0  ( - 0 . 1 % ,  
c o m p a r e d  t o  a  2 . 8 % / y e a r  i m p r o v e m e n t  o v e r  t h e  2 0 0 0 - 2 0 1 9  
p e r i o d ) .  I n  2 0 2 1 ,  i t s  e n e r g y  i n t e n s i t y  w e n t  b a c k  t o  t h e  
2 0 0 0 - 2 0 1 9  a v e r a g e  w i t h  a n  i m p r o v e m e n t  o f  2 . 7 % .

I n  2 0 2 1 ,  e n e r g y  i n t e n s i t y  i m p r o v e d  i n  A s i a  ( e s p e c i a l l y  i n  
I n d i a  a n d  C h i n a ) ,  i n  A u s t r a l i a ,  i n  t h e  M i d d l e  E a s t ,  a n d  i n  
L a t i n  A m e r i c a  ( i m p r o v e m e n t s  i n  A r g e n t i n a ,  C h i l e ,  C o l o m b i a  
a n d  M e x i c o ) .  

N e w  e n e r g y  e f f i c i e n c y  i m p r o v e m e n t  i n  I n d i a  i n  2 0 2 1 ,  a b o v e  
t h e  2 %  a v e r a g e  o f  t h e  2 0 0 0 - 2 0 1 9  p e r i o d .

 CEM EXAM FORMULAS
 

• GEOMETRY 

• Area of circle = Π* r2


• Circumference of circle = Π* D

• Area of rectangle = L * W

• Perimeter of rectangle = 2*L + 2*W


• ELECTRICAL

• V = I * R   Ohm’s Law    (single phase)

• P = I2 * R  Ohm’s law for power    (single phase)

• kW = (V × A × 1.73 × PF)/1000    (3 phase)  PF = 

Cos phi

• kW = kVA * PF     PF = Cos phi

• kVA = 1.73 x kV x A   ( 3 phase)

• MOTORS 

–Percent load = (NLRPM-RPM)/(NLRPM - 

FLRPM) 

–Synchronous speed = (frequency × 50)/

(number of pole pairs) 

–kW × Percent load = (V × A × 1.73 × PF × 

Efficiency)    (3 phase)

–PF = kW/kVA  = Cos phi


• FANS AND FAN LAWS 

–LPSn/LPSo = (RPMn/RPMo)	 n=new; o=old

–SPn /S Po = (RPMn /RPMo )2


–kWn/kWo = (RPMn /RPMo )3


–RPM-driven × diameter-driven = RPM-driver × 
diameter-driver


• Percent OA = (RAT - MAT)/(RAT - OAT) 



 CEM EXAM FORMULAS 

• LIGHTING 

• RCR = (2.5 × cavity height × perimeter)/(area)   

General

• RCR = (5 x height x (L + W))/(L*W)  Rectangular room

• Number of lamps = (LUX desired × area)/(Lumens-

per-lamp × Cu × L1 × L2 )

• Lux = Lumens/d2 

• Efficacy = Lumens/watt 


• HEAT FLOW 

•  q = u × A × Δt        W

•  q = M × Cp × ΔT     W      sensible heat only 

•  q = M × Δh        W     sensible and latent heat       

• Q cooling = U × A × 24 × CDD     Wh/yr

• Q heating= U × A × 24 × HDD     Wh/yr

•MISCELLANEOUS 

•q = LPS × 1.2 × ΔT     W    (sensible heat for air) 


•q = LPS × 4.2 × Δt      kW   (sensible heat for 
water) 


•POU energy cost = (output/efficiency) x (cost 
per unit) 


•Density of dry air at standard conditions 	 	
1.204 kg/m3


•Specific heat of dry air at standard conditions	 	
1.006 kJ/ kg°C


•Density of water at standard conditions		 1 
kg/L


•Specific heat of water at standard conditions	 	
4.2 kJ/kg°C


•Density of water	 	 	 	 	 1000 kg/m3
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