SUPERHEAT OPTIMIZER SYSTEM

FIELD TEST DATA

The following report outlines the energy
and operation of two test supermarkets.

Two (2) supermarkets were selected by the customer for the energy
analysis. They had identical layouts, equipment and controls.

Both sfores implemented Tyler cases and racks as well as a few
Hussmann bunkers. For festing and monitoring purposes, the low
femperature rack was monitored and related cases were ouffitted

with the superheat optimizer system in supermarket #2 only.

Supermarket #1 - Siandard refrigerated display casels) were
used - low femperature only

Supermarket #2 - 43 refrigerated display cases and walk-in
boxes were equipped with the superheat optimizer
system - low temperature only

® The stores operated for a minimum of four (4) months before the
energy dafa was collected

e All data points were gathered using the MicroThermo DDC
confrol system

® Both racks were controlled using floating suction control. The
confrol sefup was identical including PID loop tuning

® Floating suction confrol was based on maintaining -10 F in the
critical temperature cases

® The critical femperatures cases were two ice cream display
cases af the end of the run

To determine the exact benefit of the test, the following points
were monitored (all data collected in this report was the
daily average):

e Suction pressure - rack pressure required fo mainfain -10° F af
the critical femperature cases

® Rack PID output- O to 100 % - determines the percentage of
the rack required on a daily average fo maintain the suction
pressure as required to satisfy the critical temperature cases.
The actual compressor rack is a step function, however, this
provides a good approximation for comparison purposes

® Rack amps - daily average of the rack amp draw

The operation of both low femperature systems was
optimized and fine tuned fo achieve the best possible
operational performance.

When the energy consumption of the two (2) stores was
compared, the data from the testing was consistent across the
board, with a resulting rack energy savings of ~ 22.0 % realized
in the superheat optimizer system equipped store,
supermarkef #2.

e Total incremental cost = $ 19,500.00 CDN

e Annual Rack Energy Consumption = $ 29,730.00 CDN
(@ $0.09/kwh)

* Annual Energy Saving of Supermarket #2 = $ 6,540.00 CDN
e Simple Payback = 3 years.

Net Present Value = $ 25,700.00 CDN
(10 year period, 7% cost of capital)

SYSTEM IMPROVEMENT AND
BENEFIT SUMMARY

® Tests have consistently shown that implementing the
superheat optimizer system allows for an increase in
rack suction pressure of 5 o 7 psig, while maintaining the
same case femperatures

e As the coils are running fully flooded at low steady state
superheats (set at 3° F to 5° F), heat transfer is dramatically
improved, TD's are reduced and uniform coil frosting is
achieved. This allows for higher case humidity levels and
shorter and more effective defrost cycles, resulting in less refail
product shock, reduced shrinkage, improved product
appearance and freshness

* Perishables, in terms of procurement and
freshness are a major point of differentiation with
supermarket retailers

* The oversized orifices, distributors and TXVs provide improved
control and much faster pull-downs

e The insulated liquid lines and components contribute to greatly
enhanced suctionforliquid heat exchanger performance as well
as providing a constant femperature liquid fo the valve

e By fully activating / flooding the evaporator, the amount of oil
trapped in the evaporator coil is reduced:; further aiding heat

fransfer and improving oil management

® Uniform frosting results in improved airflow and less problems
with case icing

e Addresses the supermarket industry need to focus
on operational and cost efficiencies



SUPERHEAT OPTIMIZER SYSTEM

FIELD TEST DATA
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Supermarket #1 -
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Supermarket #2 -

STANDARD SYSTEM SUPERHEAT SENSOR SYSTEM
/' DATE PRESSURE | PID OUTPUT | AMPERAGE | POWER PRESSURE | PID OUTPUT | AMPERAGE | POWER

(PSIG) (%) (KW) (PSIG) (%) (KW)

DAY 1 12.7 64.4 48.8 50.7 18.5 41.0 39.7 41.2
DAY 2 13.0 63.5 48.3 50.1 18.5 36.9 38.9 40.4
DAY 3 13.0 62.0 47.3 49.1 18.4 35.4 38.6 40.1
DAY 4 12.9 62.6 47 .4 49.2 18.7 315 35.6 37.0
DAY 5 12.9 64.2 48.7 50.6 18.5 33.0 36.6 38.0
DAY 6 13.4 68.7 51.3 53.2 18.5 32.3 35.7 37.1
DAY 7 12.8 67.5 51.0 52.9 18.6 325 36.6 38.0
DAY 8 13.0 63.1 47.7 495 18.5 32.1 36.1 37.5
DAY 9 13.0 63.5 48.6 50.4 18.6 39.0 33.9 35.2
DAY 10 12.7 63.0 48.1 49.9 18.8 32.4 36.5 37.9
DAY 11 12.8 63.3 48.2 50.0 18.6 36.4 38.3 39.8
DAY 12 12.7 64.6 48.9 50.8 18.6 32.0 36.8 38.2
DAY 13 12.6 66.6 49.8 517 18.7 34.6 38.7 40.2
DAY 14 12.6 66.0 49.6 515 18.6 36.3 39.9 41.4
DAY 15 12.9 59.8 46.6 48.4 18.7 29.8 35.2 36.5
DAY 16 12.9 63.3 48.0 49.8 18.7 33.1 38.0 39.4
DAY 17 12.8 617 471 48.9 18.7 30.0 35.0 36.3
DAY 18 12.7 60.1 46.5 48.3 18.7 32.7 37.1 38.5
DAY 19 12.7 70.3 51.8 53.8 18.4 38.8 40.7 42.2
DAY 20 125 70.3 51.9 53.9 18.4 43.0 41.3 42.9
DAY 21 12.7 65.5 48.9 50.8 18.5 35.8 39.0 405
DAY 22 12.6 59.9 46.6 48.4 18.6 34.9 38.4 39.9
DAY 23 12.5 63.5 48.1 49.9 18.5 37.0 38.6 40.1
DAY 24 12.4 66.6 49.6 515 18.5 39.4 39.4 40.9
DAY 25 12.6 66.5 49.4 51.3 18.7 38.8 39.7 41.2
DAY 26 12.5 63.6 47.9 497 18.3 35.9 39.6 41.1
DAY 27 125 63.8 48.3 50.1 18.3 37.5 40.0 415
DAY 28 12.4 65.7 49.2 51.1 18.3 38.8 40.3 418
AVERAGE 12.7 64.4 48.7 50.6 18.6 35.4 38.0 39.5
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SYSTEM(S) COMPARISON SUMMARY W

If any questions should arise with the above
instructions / specifications, confact:

PRESSURE PID OUTPUT | AMPERAGE | POWER ) \
(POUNDS) (%) (AMPS) () ~ C E S | Consqlidated Energy
DIFFERENCE 5.8 29.0 10.7 11.1 - Solutions Inc.
o o 343 Roselawn Avenue
e e / \ Toronto, Ontario, M4R 1G2

RACK A - low temperature rack monitored at each store

RACK A - Capacity 329.5 MBH  Acutal load 294 MBH

Apparent power is the actual power where:

Rated KW 62.2KW

Plpower) = 1.73 V|voliage] | (current) where the power factor equals one

T(416) 544-8008
F(4106) 544-8005
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