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Introductions  
·Who we are 

·Who YOU are 

·What are you looking to learn this morning? 



This Session: 
·Using a simple 3 step process technicians can quickly 

·Evaluate,  

·Optimize, and  

·Verify  

peak AC system performance time-effectively, even in less 
than ideal conditions.  



This Session: 
·The tools used allow techs to  

·ά{ŜŜ ǘƘŜ ǎŎƛŜƴŎŜϦ  

·Test quickly and accurately  

·Better understand what corrective measures are necessary 

·Gather the evidence needed to present to the owner/get 
authorization for repairs 

·Important to realize NONE of this is necessary 

·If systems get designed, installed, commissioned and serviced 
correctly. 

·hƪΧΧΦ 



This Session: 
Contractors currently using this system in utility-sponsored 
programs are  
·Achieving higher customer satisfaction 

·Closing new maintenance agreements, re-engaging 
cancellations 

·Realizing increased sales opportunities 

·Minimizing call-backs 

·9ǎǘŀōƭƛǎƘƛƴƎ ŀ ά¢ŜŎƘƴƛŎƛŀƴ ŀŎŎƻǳƴǘŀōƛƭƛǘȅέ ǇǊƻŎŜǎǎ 

·Commissioning new installs and verifying capacity, EER 

·Receiving utility incentives toward tool purchase, 
completed tune-ups and commissionings 



²ƘŀǘΩǎ ŀƭƭ ǘƘŜ Ŧǳǎǎ ŀōƻǳǘΚ 
·Some estimates show that 55% of the capacity of the electrical 

grid is used for ACR.  

·10% is used for the 33,000 supermarkets alone 

·Some estimates show that the efficiency of energy delivery is 
only 19% 
·from energy input to end use 

·Therefore for every KW saved ς 4-5 times the power plant 
output is saved 
·Reduces the need for more power plants ($, ROI) 

·Impacts the consumption of fuel (for non-nuclear plants) 

·Impacts the stack emissions 

ȰÆÁÃÔÓȱ #ÏÕÒÔÅÓÙ $ÁÖÅ "ÏÙÄȟ !ÐÐÉÏÎȟ )ÎÃȢ 



·Estimates show that ~37% of ACR energy used is wasted 
due to improper service procedures! 

·A California a study showed ~60% of 4000 homes were 
incorrectly charged and impacted efficiency by 25% or 
more 

 

²ƘŀǘΩǎ ǘƘŀǘ Ǝƻǘ ǘƻ Řƻ ǿƛǘƘ ȅƻǳΚ 



²ƘŀǘΩǎ ǘƘŜ ŦǳǘǳǊŜΚ 
·Power usage is expected to increase 46% 

increase by 2030 

·The grid was developed decades ago (1935-
1949) 

·Since development grid usage is up 1315% 

·Capital expenditures to maintain the grid 
have dropped 22% (1979 to 1999) 

·In 1999 an estimated 1 billion dollars lost in 
productivity due to power outages 

·In 2004 power outages cost approximately 
$ 20 billion 

·In 2008 it rose to approximately $ 80 billion 
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Why are utilities interested in AC? 
·Why are utilities interested in this? 

·Demand side reduction for peak load times 

·Increasing customer satisfaction 

·PUCs are forcing the hands of utilities 

·Benefits to peak load reduction:  

·if all A/Cs are running due to weather 

·fewer are running simultaneously since individual A/C 
system operations & delivery are more efficient and 
matched to load 

·¢Ƙƛǎ ƘŜƭǇǎ ǘƻ άǎƘŀǾŜ ǘƘŜ ǇŜŀƪǎέ 

 



What are the alternatives? 
·What is the alternative to best practices? 

·More power plants. 

·NIMBY! 

 



Broader applications 
·Not just residential: commercial customers and 

contractors can benefit too. 

·The physics basically scales up 

 



Often referred to as a  
άtǊŜ-ǎŜŀǎƻƴ ŎƘŜŎƪǳǇέ 

May merely confirm that: 

·System is running and cooling somewhat 

·Operating within reasonable voltage ranges 

·Thermostat is functioning and unit is responding 

·Condenser is somewhat clean and free of debris 

·Contactors are clean and functioning 

·wŜŦǊƛƎŜǊŀƴǘ ǇǊŜǎǎǳǊŜǎ ŀǊŜ ǿƛǘƘƛƴ άŜȄǇŜŎǘŜŘ ǊŀƴƎŜέ 

·Wiring and connections are OK, safe  



In addition, some technicians may: 

·Inspect filter for condition 

·Clean and flush condensate drain line 

·Remove debris from overflow pan, check pitch 

·Inspect blower for cleanliness 

·Check temperature drop across evaporator 

·Inspect/repair vapor line insulation 

·Confirm operation of reversing valve (heat pump) 
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Traditional view of the Basic Refrigeration 
System 

Suction Line 
Cool superheated 
vapor, usually 
insulated 

Discharge Line 
Very hot superheated vapor 

Liquid Line 
Warm, subcooled 
liquid 

Distributor 
Connection between 
metering device and 
evaporator coil, very cold 
saturated liquid. 

Sealed and 
charged with 
refrigerant 



¢ƘŜ !ƛǊ /ƻƴŘƛǘƛƻƴŜǊ ƛǎ ŀ ά{¸{¢9aέ 

It includes the: 

·Condenser 

·Evaporator 

·Refrigerant lines (split systems, not package unit) 

·Air handler (furnace or indoor blower) 

·Entire duct system from return to supply registers 



THE PROBLEM WITH  
AIR CONDITIONING 

1. It has to be installed. 

· ¢ƘŀǘΩǎ ǿƘŜǊŜ ƛǘ ǎǘŀǊǘǎ ǘƻ Ŧŀƭƭ ŀǇŀǊǘΦ 

2. It has to be serviced. 

· ¢ƘŀǘΩǎ ǿƘŜǊŜ ƛǘ ƎŜǘǎ ŜǾŜƴ ǿƻǊǎŜΦ 



What might be skipped? 
·Measuring airflow? 

·Cleaning dirty e-coils and blowers? 

·Inspecting the duct system for breaks & leaks? 

·Measuring static pressure? 

·Verifying actual delivered capacity & efficiency? 

·Measuring refrigerant charge with digital accuracy? 

·Adjusting charge to Superheat or Subcool? 

 



THE ONLY TWO THINGS  
You can adjust to make an  
Air Conditioner PERFORM 

1. Refrigerant charge 

2. Airflow 

 

ΧŀǎǎǳƳƛƴƎ ƛǘ Ƙŀǎ ōŜŜƴ ǎƛȊŜŘ ŎƻǊǊŜŎǘƭȅ 



Unfortunately 

50% of that equation gets 
ignored 99% of the time! 



By doing so, the technician  

gives up 50% of his power  

to control the outcome  

of his visit 



¢ƘŀǘΩǎ ƭƛƪŜΧ 
·Playing a basketball game with just 3 players 

on your team 

·Starting a road-trip with ½ your sparkplugs 
missing 

·Going to a gunfight with only 3 bullets in your 
six-shooter 

 

L¢ !LbΩ¢ Dhbb! ²hwY {h Dhh5Η 
 



An often overlooked fact 
·It is not possible to correctly charge a 

system with refrigerant if it does not have 
proper airflow 

·Checking and adjusting the refrigerant 
charge of a system before verifying 
adequate airflow is pointless 


