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within the next two months. Similar conditions
or worse are present in the Middle East.

THE PROBLEM

If a condenser corrodes or gets blocked,
less heat transfer can take place from the
refrigerant to the surrounding ambient.
A galvanic corrosion process will attack
the bonding between copper tube and
inium, exactly the spot where the
conde its function

blocked condense g

frequent service problems in commercial
refrigeration and summer air conditioning
fields today. If less heat can be rejected
to the surrounding air with an air-cooled

S can severely cause
uter Scheffer

+

condenser, the heat will start to accumulate
in the condenser. This accumulation of heat
in the condenser will make the condensing
temperature rise. Now that the condensing
temperature is rising, there will come a
point where the temperature differes
between the condensing tempe d
the surrounding ambient s great
enough to rejeg the condenser.
of a coating is to

ical resistant coverage
between the tube and the fin. A coating
technique must have a proven technique to
achieve this bonding. Any aesthetic solutions
as shown in the picture do not enhance
energy savings, and machine capacity drops. »




A temperature difference is the driving
potential for heat transfer to take place
between anything. The greater the
temperature difference, the greater the heat
transfer. The condenser is now rejecting
enough heat at the elevated Delta T to keep
the system running with a corroded | dirty
condenser. However, the system is now
running very inefficiently because of the
higher condensing temperature and pressure,
causing high compression ratios.

THE SOLUTION

A coating and energy conservation system
was applied on site. The coating system
secures a complete coverage of the coil

and does not compromise heat-transfer
capacities, due to heat-conductive properties.

RESULTS BEFORE | AFTER
COATING | COATING

Ambient Air Temp 87F 88F
Room Temp 76F 78F
Liquid Pressure 250psi 235psi
Suction Pressure 74psi J0psi
Discharge Temp 195.5F 172.5F
Suction Line Temp 66F 68F
Liquid line Temp 109F 101F
Condenser Air out Temp | 110F 15k
Room supply air Temp 65.2F 67.2F
Comp Amp Reading 34.2A 26.4A

in efficiency of the condenser has led to
approximately 23% savings in electrical
consumption. This calculation will not take
into account additional energy savings made
from increased cooling capacity due to lower
discharge temperatures caused by increased
heat exchange from the condenser.

BEFORE COATING

12 hours run time per day, 6 days per week, 51
weeks per year = 3,672 hours run time per year.

At efficiency of 1.68 Kw per ton =
1.68 Kw x 9.3 tons x 3,672 hours =
57371.33 Kw per year rate of $.12 per Kw =

$6,884.52 per year cost of electricity.

AFTER COATING

12 hours run time per day, 6 days per week, 51
weeks per year = 3,672 hours run time per year.

At efficiency of 1.29 Kw per ton =
1.29 Kw X 9.3 tons x 3,672 hours =
44052.98 Kw per year at a rate of $.12 per Kw =

$5,286.35 per year cost of electricity.

SAVINGS

The savings ($6,884.52 — $5,286.35) equals
$1,598.17.And if one were to add the cost of
replacing the coil at approximately $1700.00,
the total savings equals $3298.17.

CONCLUSION

The payback time of an energy conservation
system overhaul in Puerto Rico is less than
two months with the unit in a state of
deterioration.

K-VALUE AND PRESSURE DROP OF COATED COILS

energy conservation system would have been
applied before installation. The following
assumptions used in the calculation are
minimum assumptions...

* The condenser capacity will decrease by a
minimum 32% in five years.

* The coil replacement takes place each five
years.

* Costs of coil replacement average:

$1700 per coil including installation and
commissioning.

¢ Running hours are converted to an average
of full load hours per year. If running hours
are 10 hours full load and four hours 50%, we
calculate 12 hours.

* Power cost are calculated by average
energy cost, 0.12 $ per kwH.

¢ Power consumption based on 1.2 kw per
tonne for split units. (new)

Uncoated coil

The uncoated coil technical depreciation
time is five years. The efficiency loss will be
eight per cent a year, which is a non-realistic
assumption, in reality for most Caribbean
and coastal sites, the rate of depreciation is
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Taking only the current draw readings
from the table, the immediate increase
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WHAT IF THE COIL HAD BEEN
COATED BEFORE INSTALLATION?
Based on the Puerto Rico reading, we will
calculate the energy savings per tonne, if an

at least twice as fast. We realise this figure to
be proportional, but the linearity reflects a
scenario taking the time value of money into
account.



Coated coil

Coated coils will not be affected in their
performance by a margin in excess of one
per cent, and in the worst case scenario
maximum drop at an energy conservation
system will be four per cent over five
years (one per cent per year was allowed
to eliminate accuracy discussions).

Facts:

» Split systems at 1.2 Kw per ton (new)

» Running time 12 hours per day at five
days per week for one year

» 3,120 hours per year at 1.2 Kw per hour
per tonne = 34,819.2 Kw.

» Each Kw = $0.12.

» Yearly power usage = $4,178.30 (new)

UNCOATED

COATED WITH FIN GUARD SILVER

Unit New power usage | Year 2 Year3
3516739 Kw |35 519.0 Kw/| 35 874.2 Kw/

38AK012 | 34 819.2 Kw

Year 4

- Total power usage for five years equals 177,612.69 Kw

- At $0.12 per Kw total 5 year cost equals $21313.52.

« The cost of coil replacement after five years equals $1700.

- Operating costs amortised over five years would be $24,512.42 + $1,
$26,212.42/5 = $5,242.48 per year for untreated coil.

Or, the operating cost of $21,313.52
over five years equals $4,262.70
per year for treated coil. There

is a savings of $979.78 per year

on just this 9.3 TR unit. This
would calculate to a savings of

OVERALL CONCLUSION

HVAC&R manufacturers should compete on re:
of the operating costs instead of competing on nomin
performance. End users are getting more and more

competent as energy consumption is monitored more
strictly. Today, the chiller quality between brands should

approximately $100 per tonne
per year.

Unit New power usage | Year 2 Year 3
37604.7Kw |40 613.1Kw | 43 8621 Kw | 473711 Kw

38AK012 | 34 819.2 Kw

Year 4 Years

- Total power usage for five years equals 204 270.23 Kw
« At $0.12 per Kw total five-year cost equals $24 512.42.

not be the competitive advantage.
Keeping energy consumption on
a nominal performance i

writer is President and CEO of
rmoguard.
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