
Thermography based Predictive 
Energy Management practices.

• Energy Auditing Practices using the Thermal 
Imager in the industry areas, especially in the 
Electrical  Prime Mover Systems in the field, 
Process flow trains in the Production and utility, 

• Machine condition monitoring as a System.
• Energy & Raw Material given in the Input 
• And energy & product delivered in the output
• & Energy & Material in  Exhaust, wasted areas



Heat is a symptom of motor loss
Cold Running motor  is under-loaded and  energy loser.

Warm motor is healthy in many aspects, energy rightly used. 
Hot motor is not at all healthy, likely to burnout,

and energy loser. Where Safety fails, Conservation Fails.



Motor input = Motor Output + Losses

Motor rating is defined by its Mechanical shaft 
output in KW and its Electrical Power input in KW is 

always much more than Motor rating KW. 



THERMAL IMAGING VIEW –
INFRA RED VIEW GUN –

HUMAN EYE VIEW



Emissivity of the surfaces is critical and prone 
to false reading when using thermal imager.



Thermal Imaging – Tool to Predictive 
Maintenance – Management 





Thermal Imaging – How to find the abnormal 
symptoms from the normal parameters?



Energy Management Cell, 
WBSEB

Energy Saving Potential
Sector Potential(%)

Economy as a whole Up to 23

Agricultural Up to 30

Industrial Up to 25

Transport Up to 20

Domestic and 
Commercial

Up to 20



Motor System – Ambient – Input – App – control – process 



Motor Thermal Imaging 
When comparing these two motors, 

the thermal patterns are similar but there is a marked 
overall temperature rise on the motor on the left.



Motor life span – Factors affecting the life 
due to lack of maintenance



Motor De-rates by  7 % when voltage 
unbalance is 2.5 % i.e. 390,400,410 volts 

across 3 phases at motor terminals



Motor to fail, shortly  due to single phasing.
Loose connection in Bus bar leads to volt and 

current unbalance and efficiency drops.



Voltage  unbalance increases, motor loss increases



MOTOR SURVEY Recommendations
•The following  recommendations suggested after  

motor loading  survey in the industry :-
• Identify motors  by  “Loading Versus Rating” value

• Below 50 % loading,
• 50 - 100 % loading, 
• over    100 % loading.

•Identify motors with machine side losses / 
inefficiencies like idle operations, throttling / damper 

operations for avenues like automatic controls / 
interlocks, variable speed drives, etc.

•Replace with smaller size motors. 
•Reduce the load on 100% loaded motors or replace 

with higher size motors.





Motor belt & pulley hotter than motor drive end.



Motor drive transmission efficiency - Visible losses 
seen in Belt Losses from motor to load



Motor hotter due to poor ventilation. 
Motor  central skin hotter due to more 

rewindings done and less efficiency now.



100 in

30 
out System 

efficiency is 30%



Vertical High Volume Low Speed Fans costing few 
Thousand Rs only, but gives Lakhs of CFM consumes 

only less than One KW. But gives Immense Relief to the 
workers in harsh ambient  industry environments.
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Pumping system – savings
parameters   existing’      new pump

• Motor rating  hp 7.5 5
• Suction pipe mm 65 75
• Delivery pipe mm 50 75
• Piping material GI White PVC
• Foot valve local ISI
• Discharge  LPS 3.68 5.03
• Input power KW 6.18 4.35
• Increase in discharge     -- 36.7 %
• Input power reduction 29.66 % --
• Saving in Energy -- 48.44 %
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Hot spots motor bearing DE & NDE



Steam Trap Thermal Imaging points to :-

In these two photos of steam traps, the Infrared Thermal 
Imaging photo on the left shows the point of leakage.



DG sets getting de-rated due to choked exhaust
DG was overloading before and tripping. After 

correction, they could fully utilize DG KVA rating. 



Thermal Imager is the tool to show in running 
process system - Do’s and Don’t’s of piping.



Tubing Vs Piping: Enhancing Plant Efficiency





Compressor layout and leakages



Compressed air is not healthy when discharge 
temp is above 5 *C than ambient.   

Refrigeration dryer working is healthy when 
there is appreciable difference between the 

inlet and outlet air temperature.



Fraction of compressed air produced only is delivered to 
machine. Losses in generation, distribution & usage matters.



In the textile processing industry, thermic 
fluid main header oil flow restriction  leads to 

productivity loss and more downtime.



DG battery terminals loosely connected. Reason, 
DG consumed more Diesel, and starting problems. 
DG air intake filter relocated to give diesel savings. 



In the Steam distribution systems, every trap 
is a steam saver if works correctly, or loser

if steam instead of water flows thro the drain.



STEAM TRAP – THERMAL IMAGING

When operating correctly, as in this example, 
steam trap thermal images should show an 

abrupt change in temperature.
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Thank you for your kind attn Pls!
Please Feel Free to ask More Questions!! 

S.ASHOK, BEE  Accredited Energy Auditor / 
Chairman IAEMP Coimbatore Chapter.

M/s. POWERON Projects / Coimbatore / 94437 20220
ashok@energymeasuretosave.com

Please visit :- www.energymeasuretosave.com
we take  pride on saving Electricity, LPG in house.  
Conservation is a Habit and begins at Home only.

As Conservation is all about
our collective responsibility  for better tomorrow41

mailto:ashok@energymeasuretosave.com
http://www.energymeasuretosave.com

