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Market Drivers

Central A/C Rx

Measurements

The Business case: Success Stories
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Introductions

Who we are
Who YOU are
What are you looking to learn this morning?
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This Session:

Using a simple 3 step process technicians can quickly
- Bvaluate,
. Optimize, and
- Verify

peak AC system performance tiraffectively, even in less
than ideal conditions.



This Session:

The tools used allow techs to
. 4{SS UKS a0OASyOSHh
. Testquickly 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 servic
correctly.
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This Session:

Contractors currently using this system in utHsgyonsored
programs are

- Achieving higher customer satisfaction

- Closing new maintenance agreementsgrggaging
cancellations

- Realizing increased sales opportunities

- Minimizing caHbacks
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. Commissioning new installs and verifying capacity, EER

- Recelving utility incentives toward tool purchase,
completed tuneups andcommissionings
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Some estimates show that 55% of the capacity of the electrica
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 savedi-5 times the power plant
output is saved

. Reduces the need for more power plants ($, ROI)

. Impacts the consumption of fuel (for naruclear plants)

- Impacts the stack emissions
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Estimates show that ~37% of ACR energy used is Wastec
due toimproper service procedures! : -

A California a study showed ~60% o{ 4000 homes were
Incorrectly charged and |mpacted efﬁmency 0)Y; 25.% or
more

.
.
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- Power usage Is expected to increase 46%
Increase by 2030

- The grid was developed decades ago (393~
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 Dk
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/» 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

-
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Often referred to as a
gt 481 37/ OKE0O oz
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

WSTNRAISNI YiI LINbaadzZNBa | NB

Wiring and connections are OK, safe
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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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System

COMPRESSOR

Creates a Pressure Difference

Suction Line
Cool superheated
vapor, usually
insulated

Sealed and
charged with
refrigerant

EVAPORATOR

Discharge Line
Very hot superheated vapor

CONDENSER

Rejects Heat

Distributor

Connection between
metering device and
evaporator coil, very cold

METERING
DEVICE

Creates Pressure Drop

saturated liquid.

Liquid Line
Warm, subcooled
liquid
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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

It has to be installed.
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It has to be serviced.
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What might be skipped?
Measuring airflow?
Cleaning dirty eoils and blowers?
Inspecting the duct system for breaks & leaks?
Measuring static pressure?
Verifying actual delivered capacity & efficieicy
Measuring refrigerant charge with digital accuracy
Adjusting charge to Superheat ubcoad?
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THE ONLY TWO THINGS
Youcan adjust to make an
Air ConditionerPERFORM

Refrigerant charge
Airflow
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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
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Playing a basketball game with just 3 players
on your team
Starting a roaerip with ¥2 your sparkplugs
missing
Going to a gunfight with only 3 bullets in your
sixshooter
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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



