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EarthWise Systems

EarthWise™ Systems engineering maximize the benefits

Responsible buildings. Environmental poli-
cy-maker want HVAC systems that reduce emis-
sions and converse natural resources. Building
owners desire spaces where people can live and
work in comfort — and demand operational ef-
ficiencies that benefit the financial bottom line.

Trane has eliminated the need for tradeoffs. You
don't need to choose one or the other; Trane has
you covered on both sides of the wall.

Responsible for the long run

In addition to reducing emissions and raising
energy efficiency, the U.S. Environmental Pro-
tection Agency (EPA) suggests that system de-
signers must be able to sustain performance...
and prove it.

It’s easy to do the right thing

Cooling without compromises. That is the philoso-
phy behind EarthWise Systems. Our comprehen-
sive approach to HVAC system design makes it

EarthWise™ Systems reflect this EPA definition of
responsible use. Through the integration of Trane
superior services and optimized controls, the
philosophy of EarthWise continues throughout
the entire lifecycle of the system.

easy to do what is best for your building, right for
the environment and good for your bottom line.
For more information about EarthWise Systems,
please visit http://www.trane.com/commercial/
equipment.

EarthWise Systems provide cooling without compromises

Trane EarthWise™ System design addresses the full continuum of expectations to deliver

cooling that everyone can agree offers the best all-around benefits. It can reduce first

17% Savings

cost, lower operating costs, and is sustainable - maintaining consistent temperature and

humidity levels more reliably throughout the life of the system than conventional designs.

EarthWise Systems are delivering proven energy efficiencies in climates all over the world.

% of HVAC energy consumption

"EarthWise Systems: Waterside: 12°F AT across evaporator, 15°F AT across condenser, high-efficiency chiller. Airside: 48°F
design supply-air temperature, 76°F zone cooling setpoint (due to lower indoor RH driven by lower supply air-temperatures,
per ASHRAE Cold Air System Design Guide defining indoor comfort), supply-air-temperature reset (from 48°F up to 60°F) at
mild outdoor conditions, comparative enthalpy economizer, parallel fan-powered VAV terminals, optimized supply duct static
pressure control (fan-pressure optimization).

Conventional Systems: Waterside: 10°F AT across evaporator, 10°F AT across condenser, minimum 90.1 chiller efficiency.

An EarthWise System savings as compared to

Airside: 55°F design supply-air temperature, 75°F zone cooling setpoint, fixed dry-bulb economizer, VAV with reheat

i 1
conventional systems. terminals, fixed supply duct static pressure control.
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EarthWise Chilled Water System From systems start-up support, to extended war-
ranties and service agreements, Trane services
ensure optimum performance as long as the
system exists. We even train in-house facilities

staff to maintain its efficiencies on a daily basis.

A Shining example of an EarthWise™ System in-
cludes a central plant built around a CenTraVac®
centrifugal chiller, which drives emissions of all
kinds to their lowest level while raising energy

efficiency to new heights.
Applications design and

Sustainable low operating temperatures, plus — startup advantage C"”""’s‘;ﬁfjﬂtf]’:f;;
. . 1 VI
the use of a low pressure refrigerant, contribute ) >
to the chiller's unique ability to support a “low =

——1I -
flow-low temp” system design — a key to superior
environmental performance and cost advantages.

Continuous Trane

service and

.

superior chiller

management

sustain long-term
Traditional design

EarthWise CenTraVac chillers offer efficien-

; EarthWise system
cies as low as 0.45 kW/ton at full-load con-

Performance

performance.

ditions and IPLVs as low as 0.305 kW/ton at
AHRI ratings — a 15 percent improvement
over the best competitive chillers in the 0.55
kW/ton range using alternative refrigerants

+ Low chilled water temperature enable system
design using cold air for smaller fans and
ductwork, and smaller pumps and piping,
reducing both initial materials costs and
long-term operational costs while delivering
better space humidity control

Semi-hermetic compressors, along with
low-pressure refrigerant, produce the indus-
try's lowest real-life, document refrigerant
emissions rate — less than 0.5 percent annu-
ally. The closest competitor claims a distant
2.0 percent.

+ A patented EarthWise® purge system dou-
bles as an early warning emissions detector.
Even a slight increase in run time indicated
that a leak may be present. The CenTraVac
auto-regeneration cycle reclaims last refrig-
erant and returns it to the chiller.

Services sustain EarthWise Systems benefits

Without proactive attention, HVAC systems will
inevitably experience a slow and steady perfor-
mance decline. It doesn't have to happen. Earth-
Wise Systems rely on the full lifecycle services
offered by Trane to sustain the energy-saving,
cost-effective performance they are designed to
deliver.

abD3uDAPD d3upuLIoyIad 3122 37

P P Time ™

Purchase Retrofit purchase

Controls maintain and document performance

Tracer AdaptiView™ Chiller controls provide the
system intelligence required to manage perfor-
mance and document the benefits. With a full-col-
or touch-screen display and interactive animated
dashboard graphics, you can view, access and
control chiller operations and functions and gain
insight into the operating patterns, energy use
and system performance.

Adding the Tracer™ SC Controller to a system
enables you to manage multiple chillers from any
location via the Web. Providing proven, configu-
rable applications allows for a host of optimized
HVAC systems with a prime example being chiller
plant and VAV airside control.
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Tracer dashboards use an easy-to-interpret graphical display to

report current operating conditions and energy usage.
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Eddy Current Testing

Overview 1.

Trane recommends conducting an eddy current
inspection of the condenser and evaporator tubes in
water-cooled chillers every three years.

s g o s —

How Does Eddy Current Inspection Work?

Eddy Current Tube basic theory

e ACCurrent injected into the coil create “Magnetic
Field”

When the coils placed over the “conductive mate-
rials”, opposed AC Currents are generated “Eddy
Current”

e Defects disturb the path in Eddy Current that can
be measured by the coil

| Eddy
| Current
|- | A

- | !_ | L Defiect
Magnatic :3 == - £
;TQI:! P "‘-‘E_i i ] h}-—ﬁ_i_ _.-""1
a

+  Two coil are excited by AC current, producing

magnetic field around them 5.

The magnetic field penetrates tube material and
generate the eddy current in tube

o ——

Irgedans brdge cols, abealuba'denetal
Conductive St neieiTonag et b maefial

Eddy current tests are intended to identify defects
on or within the walls of heat exchanger tubing
that could lead to in-service tube failures. Eddy
current tests conducted before a chiller is put into
service are considered “baseline” eddy current
tests, and are intended to establish a reference
point to aid in the interpretation of future eddy
current test reports.

Many of the anomalies that can be found through
eddy current testing have no impact on tube
life or performance, while others are severe
enough to justify removing the affected tube
from service. This document is intended to clarify
the role of eddy current testing in chiller main-
tenance by providing information about eddy
current technology and heat exchanger tubing.

Eddy current inspection uses the principles of elec-
tromagnetic induction to detect cracks, measure
material thickness, and detect changes in material
conductivity. The simplest eddy current probe for
tubing inspections consists of a coil of wire, an
alternating current source to excite the coil, and a
device to measure changes in the coil’'s impedance.

Since the only element in this simple circuit is a
coil of wire, the total impedance to this circuit is
composed of resistance and inductive reactance
components (capacitive reactance is negligible).
The total impedance can be shown as a trace of
a two-dimensional vector on an impedance plane
display. Eddy current instruments usually display
the impedance plane with inductive reactance on
the Y axis and resistance on the X axis.

In practice, the alternating current source excites
the coil, which produces a magnetic field that ex-
pands and collapses at the inspection frequency.
Inspection frequencies are chosen based on the
expected defect depth and the magnetic permea-
bility and conductivity of the tube material.

As the coil is drawn through a tube, the rapidly
changing magnetic field induces eddy cur-
rents in the conductive tube wall around the
probe. The eddy currents produce their own
magnetic fields that interact with the mag-
netic field produced by the inspection coil.

When a defect is present in the tube wall, the eddy
currents are disrupted, resulting in a change in the
circuit’'s impedance. The instrument indicates the

-}
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change in impedance as movement of the trace in the
impedance plane. The way in which the trace moves
informs the operator about the nature of the defect.

6. Interpreting eddy current test results is a notoriously
subjective process, depending heavily on the skill of
the operator as well as good instrument calibration
with a representative reference standard.

Heat Exchanger Tubing Inspection, Defects, and Inter-
pretation

7. Before being installed in a chiller, each tube is inspect-
ed with an outside diameter eddy current encircling
coil, and then pressurized with air to 250 psig for 5
seconds. Once all of the tubes are installed, the entire
tube bundle is pressurized with water to 150 percent
of the design pressure.

8. Only the most severe defects that occur in new heat
exchanger tubing can be detected by leak tests, since
most defects do not penetrate all the way through
the tube wall. In tubes that have been in service for
a period of time, corrosion and erosion can occur.
Corrosion is chemical deterioration due to reactions
between the tube material and water, while erosion is
physical deterioration due to water flow. For routine
eddy current tests, reports often classify corrosion
and erosion defects in terms of percent wall loss or
wall penetration. This estimation is based on the com-
parison of the test signal to the signals obtained from
defects of known geometry machined into a reference
standard. In new tubes, baseline eddy current tests
are intended to provide a reading of the tubes when
they are free from corrosion and erosion wall loss so
that it is possible to determine the severity of any wall
loss found in future tests. Baseline tests can also find
anomalies that are introduced during manufacturing
and installation, like embedded foreign materials,
longitudinal cracks, misshapen enhancements, and
dents. Foreign materials are pieces of finning tools that
get pressed into the inner or outer wall of the tube as
the integral fins are formed. Longitudinal cracks are
the result of impurities in the tube material that get
stretched and opened into cracks as tubes are formed.

9. Misshapen enhancements are due to variation in the
tube manufacturing process, and tubes can be dented
due to improper handling any time before installation.
It is important to remember that not all anomalies
identified by a baseline eddy current test are relevant
to tube life or performance. The standards that gov-
ern the manufacture and inspection of copper heat
exchanger tubing with integral fins warn that various
factors, including moisture, dirt or debris, handling
marks, small dents, scratches, tool chatter marks,
and variations in cold work could all lead to irrelevant
signals.

10. Small regions of misshapen enhancements are usually
considered irrelevant as long as the base wall thick-
ness of the tube is not compromised, while dents are
often considered irrelevant as long as the base wall
thickness is not compromised and the tube is not
restricted to the point where the eddy current probe
cannot pass through.

What can happen to these tube?

subjected to undetected destructive elements at work

Conducting Eddy Current Tests in the Field

When conducting an eddy current test in the field, be sure
that the tubes being inspected and the reference standard
are made from the same material, have the same wall
thickness and have similar geometry. Reference standards
can be obtained from ECUTEC; see

http://www.ecutec.com/calibration_standards.html. If a de-
fect signal is observed, first ensure that the instrument was
properly calibrated and balanced, then use a bore scope
to try to visualize the source of the signal. Thoroughly
clean suspicious tubes to remove any debris that could be
affecting the reading and then re-test those tubes before
choosing to remove them from service.

Best Practices

Trane offers baseline eddy current testing in the factory by
a third party. If a baseline eddy current test is planned for
a new chiller, conducting it in the factory is the preferred
method because any tubes containing anomalies will be
replaced immediately, regardless of whether those anom-
alies are considered relevant to tube life or performance. If
guestionable tubes are not found until after the chiller has
shipped from the factory and the possible defect cannot
be proved irrelevant, the best practice is to plug the tubes.
Trane can perform an analysis of the effect of plugging
the potentially defective tubes on chiller performance to
ensure the unit will still meet all order criteria. Tube plug-
ging is the best way to remove any uncertainty around
tube life or performance because plugging a small number
of tubes allows the factory sealed shell to remain intact
and has a negligible effect on performance.

N |0
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