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Section | - Introduction
To Climatuff Compressors

Special Report Introduction Trane ls A Pioneer In The Four
Compressor Technologies.

And Background

Trane, & world-leading HVAC company,

mow manufactures 4 of the 5 leading
compressoer technologies. Centrifugal
and screw compressors from 35 1o
1300 tons are manufactured by the
Worldwide Applied Systems Group.
Reciprocating and scroll compressors
from 1to 16 tons are manufactured by
the Unitary Products Group and the
Waorldwide Applied Systems Group.

In 1838, the industry's first hermetic
cantrifugal refrigeration machine
was introduced by Trane. The
Turbovac is the forerunner to
today's CenTraVac, Trane's highly
suceassful refrigeration unit and
the industry standard for large
commercial air conditioning
systems.

In 1887, Trane introduced a new
generation water chiller which
featured the most advanced large
tonnage compression technology -
a helical rotor or screw comprassor.
Trane's screw comprassor with

5 and 7 lobe rotor combinations
resulted in the highest screw com-
pressor efficiencies in the industry.

212-8950-02

« Reciprocating compressor technol-
ogy has a dual heritage. For the
commercial sizes, Trane began
manufacturing its own compres-
sors in 1950, For residential com-
pressors, the heritage goes back
to the 1930% to the first hermetic
compressor. This provided the
technology basis for the world's
first reliable heat pump compres-
sar, the Climatuff® which debuted
in 1964, Both compressors have
repeatedly undergone several re-
designs maintaining their pre-emi-
nent reputation in the industry.
Trane reciprocating compressors
have established several industry
"firsts:"” the first hermetic 30 ton
cormpressor, the first reliable heat
pump compressor, and the first
successful 3 and 5 ton variable
speed compressor. Thase are some
examples of Trane's commitment
to compressor innovation.

» Scroll compressor technology is
the latest area where Trane has
made significant contributions.
After 14 years of research and
testing, Trane introduced the
3-D" scroll compressor in 1988,
the industry's first scroll designed
specifically for the commarcial
air conditioning market.

« And in 1998, after proving scroll
technology in the demanding com-
merical market, Trane now intro-
duces the Climatuff* residential
scroll compressor. This scroll com-
pressor follows in the Climatuff®
reciprocating compressor tradition
utilizing similar design and testing
philosophies to provide maximum
reliability and durahbility, industry
leading efficiency, and low noise
levels.

Compressor technology is an integral
faetar in Trana's success. Trane under-
stands compressor technologies;
Trane advances compressor tachnolo-
gies; and Trane introduces compressor
technologies into the products when
the time is right,
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Reciprocating Introduction

Trane's Climatuff® reciprocating compressor was the world's first successful heat
pump compressor. From its inception, the Climatuff* philosophy revolved around
two fundamental principles.

1. The compressor must be able to protect itself in all systems with minimum
reliance on system controls.

2. Compressor reliability and durability is to be proven in the laboratory not at the

These two philosophies have baen continually improved and today's Climatuff®
reciprocating compresser remains & world leader,

These two diagrams illustrate the importanes of valve design to
pas flow efficiency and liquid refrigarant tolerance.

COn the downstroke, when pressura in the cvlinder is less than
suction pressurs, the suction valve is pushed off its seat allowing
refrigerant into the cylinder. The gas enters efficiently in a
cylindrical pattern around the circumferance of the valve.

On the upstroke, the suction valve closes praventing refrigerant
from leaving the cylinder. When eylinder pressure exceeds
discharge pressure, the large round discharge valve [ifts complately
off its seat allowing gas to efficiently exit the cylinder. If there is
liquid present, flow dynamics resulting from tapered surfaces and
valve proximity will aliow tha liquid to be purged fram the eylindear
withaut damaging the valves. Besides being gas Row efficient,
Climatuff™s valving is engineerad to tolerate some lgwid slugging.

Valve design is critical to liquid refrigerant tolerance. On mild
days, liquid refrigerant can accurnulate in the suction line and
will flood into the compressor on start-up. Because of this, the
valves must ba able to tolerate some slugaing. Climatuff*'s
valve assembly has been designed to allow liquid refrigarant
to be expelled from the cylinder without damaging the valves,

All Climatuff” reciprocating compressors have the discharge
line routed through the compressor sump. With the com-
prassor running, the hot discharge line will vaporize liquid
refrigerant in the sump separating it from the oil. In the off
cycle, Trane usas crankcase heat on all compressors lexcept

low efficiency cooling units where refrigerant quantity is
small} to vaporize liguid refrigerant and maintain desired
ail ternperature.

Climatuff* reciprocating compressars have an average of

25 percent more volurne inside the shell than other compres-
sors. This gives it additional safety margin against slugging
which can be caused by overcharging or low indoor airflow,
With a large shell design, Climatuff” compressors
eliminate the need for suction line accumulators

on residential systems.

22-8950-02
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The Climatuff™® comprassor's lightweight piston and connecting
rod allow for easy starts and higher running efficiencies. A pearl-
itie cast iron eylinder liner is used for durability.

Climatuff® compressors: The piston and valve assembly have
been mounted in plastic and cut in half to show the clearance
volume. The clearance between the piston and valve
assembly in the full upstroke position is just a few
thousandths of an inch. This leads 1o high volumetiic
efficiencies and high EER ratings.

22-8850-02
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The Climatuff® compressor's piston features a specially designed
sculptured head that provides minimum clearance volume in the
cylindzr on the full upsiroke of the piston. Low clearance valume
yields higher volumetric efficiency. The sculptured piston head
also eases liguid refrigerant siresses (n extreme conditions,

N

The Climatuff® compressor's discharge valve system consists of
a floating ring valve and a computer designed valve spring. On
the upstroke of the piston, the discharge valve will completely lift
off its seat giving equal discharge clearance around the circumfer
anga of the valve. After this, the valve spring closes the discharge
valve uniformiy on ifs seat.
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How Acousti-Cool Works

Refrigerant is returned to the compres-
sar through the high level suction inlet.
As gas is drawn into the compressor,

it is approximately 100 degrees cooler
than the motor windings. The gas en-
ters the motor/cap and flows across the
top of the motor, The gas continues
through the top of the suction tube ancd
enters the cylinder with no more super-
heating.

When the suction valve closes, the in-
coming flow of gas is stopped until the
next intake stroke. This abrupt stop cre-
ates a pressure pulse that travels back-
ward along the inlet path at the speed of
sound. The pulse of refrigerant vapor
hits the top of the motor, muffling noise
as it cools the windings.

The lower super-heat means higher
compressor efficiencies (EER). While
being cooled, the motor/cap are per-
forming the duty of a suction gas muf-
flar. Since potential sound enargy is
baing absorbed simultaneausly with
return gas motor cooling, the process
is called Acousti-Cool,

Acousti-Cool is engineerad motor tem-
perature management. Managed motor
cooling allows the comprassor to run
coolar than other hermetic compressors,
Motor cooling leads to longer motor life
and lower operating costs.

Crankcase Pressure
Recovery

The Climatuff* reciprocating compressor
utilizes an enclosed crankcaze. Enclos-
ing the crankcasa protects the critical
conrod/crankshaft journal bearings by
limiting the amount of liquid refrigerant
and particulate in the bearing area. Tha
oil sump is separated from the spinning
erankshaft providing an undisturbed oil
supply.

During tha downstroke (expansion}
pressure in the crankcase is increased
providing a small amount of refrigerant
for injecting into the oil. This produces
a small layer of ail foam that minimizes
sound transmission. Crankcase pres-
sure developed during tha downstroke
is recovered in the upstroke (compres-
sion) contributing to high efficiencies.

12-R950-02



An all-aluminum frame, motar housing,
piston and connecting rod help to reduce
thermal stress and help the compressor o
run coalar by dissipating hest sway from
the bearing surfaces.

The Climatuff* compressor's discharge
valve intake side, shown above.

22-8860-02
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Compressor Stress
Capability

The Climatuff* comprassar utilizes
aluminum pistons and connecting
rods. The lightweight aluminum pro-
vidas for easy starts and relieves strass
on the crankshaft. Trane uses an indus-
try-unique pearlitic cast-iron cylin-
der liner for durahility. For superior
sealing at all heat pump operating
ranges, Trane uses a cast-iron com-
pression ring.

The Climatuff* compressor's all-
aluminum frame and motor housing
dissipates heat away from bearing sur-
faces. This reduces thermal stress and
allows the compressor to run cooler
than cast-iron frame compressors. The
frame's light weight reduces stress on
the mounting springs. The frame is da-
signed with a very large intake area to
rinimize the dynamic pressura drop of
suction gas. Suction gas flow to the
valve is virtually unrestricted.

The Climatuff® compressor’s rugged valve
assembly is the most critical component
of the compressor. Discharge side shown
abowve with an exploded view of the 24
intake ports.

Mechanical Stresses

Under certain operating conditions,
thers will be some liquid refrigerant
flooding back to the compressor. This
can lead to liquid slugging., While no
reciprocating comprassor s designed
to pump liquid refrigerant, Climatuff®
has superior tolerance to slugging.

The valve is the most critical componant
of the compressor. It experiences more
rmechanical, thermal, and pressure
stresses than any other component of
the compressor. Trane manufactures

all their valves to axtremely tight design
specifications. Valves spring open and
shut 57 times a second, up ta 300 million
times a year on heat pumps. Since
Climatuff® compressors are designed
for heat pump applications, a valve
material that is practically indestructible
is required.

The discharge valve and suction valve
are made of spacial Swedish-type valve
steel. The steel has a unique microstruc-
ture that has a high carbon content and
a very low content of nonmetallic inclu-
sions such as sulfides and silicates. This
makes the valve highly impact and dis-
tartion resistant, The valve is resistant
to metal fatigue and is not affected by
oxcessive heat.

The Climatuff™ compressor's valves are
made of Swedish-type steel to handle
extreme heat and the stress of opening
and closing 57 times a second.



Large shell design with magnet to attract
and hold rmetal chips from entering
recipracating systern.
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There are some distinct advantages
to the Large Shell Design since it acts
as the acoumulator thus minimizing
the potential oil traps, system leaks,
and pressure drop of a separate
accumulator,

Good lubrication is essential to long
compressor bearing life, and is one

of the keys to the Climatuff® compres-
sor’s reliability. The Climatuff® compres-
sor's crankshaft doubles as a positive,
non-directional, centrifugal oil pump.

It provides a constant il supply to the
hearing surfaces when tha pump is run-
ning. In addition, it helps vaporize liquid
refrigerant and cools the mator and
bearings.

On system start-up, oil may have drain-
ed or been washed off bearing surfaces
by refrigerant migration. If the system
is overcharged, the cil reservoir at the
bottom of the sump could be floated
abowve the oil pump opening by the
heavier liguid refrigerant, All of this
can rasult in dry bearings that can seize
a compressor on start-up, To counter
this, Trane tin plates its bearings to
serve as a boundary lubricant until

oil flow is established,

Tin plating can be seen an the connecting
rods. Since tin melts ar 448 F and alumi-
nuwm considerably higher, the tin will soften
and lubricate the bearing unlil oif is sup-
plied to the bearing surface.

Another mechanical stress is absorption
of ingrtia energy during starting and
stopping. Climatuff® compressors
utilize a patented dual spring mounting
systermn to absorb this energy. Heawy
snubber springs quietly isolate the
running comprassor inside the shell,
Stress is reduced on external connec-
tions hecause of minimized shell vibra-
fion, The result is long system life.

Trane has a patented dual
spring moaunhng system that
abzorbs starting and stopping
energy. This reduces stress on
external connections and leads
to long system iife.

F2-BO50-02



The Climatuff® Compressor’s Crankshaft/Centrifugal Oil Pump...
Engineering Technology from Top to Bottom

1. The oil passage slat in the bottorm of the crankshaft
picks up the oil and residual liguid refrigerant from the
compressor sump. This mixture is lifted by centrifugal
force up the oil passage.

2. The hot surface of the crankshaft begins to vaporize
the liquid refrigerant that has been picked up with the oil.
Centrifugal force caused by the rotating crankshaft begins
to separate the oil from the refrigerant vapor. The heavier
oil i5 slung to the outside of the oil passage where it will
be delivered to bearing surfaces through ports in the
crankshaft. Refriperant wapor will continue to Fise up

the oil passage.

3. The gas vent passage is angled at the top portion
of the crankshaft. The center line is the point of zero-
prassure, and oil will not be able to cross this line
because of centrifugal forca. Only refrigerant vapor
will cross the center line and exit at the top por.

A cut-apart crankshaft {top rightl shows the offset and
angled gas vent passage. The crankshaft has 15 critical
dimengions, and ig machined and polished to bearing
telerances as close as 0001 inches. This is roughly
130th the thickness of a human hair.
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Reciprocating Technology

Intarnal Pracsure Relif
Walva (IPR) - high pras-
Sura proteceon for a
onger g

Matal to glass harmetic
terminal - insulatas termi-
nat froom steal shedl, and

rafrigarantiall laakage

Pearlitic (super hard)
cost iron cylinder
lineres - superior wear
resistance for lang life.

Aluminum pistons and
cannacting rodas —
lightar waight pravides
for quicker starts and
lowar siressas,

Aluminum pump body
= dig=ipales haat [aster
and runs coslgd.

Heavy steel shell -
withs1ands mary limeas
normal opsarating pragsura,
Saals ail and ralrEgarant in—
kisppe contarminanbs out.

10

Plus these features:
* Positive pressure oil pump
« Crankcase heater on selected models

Internal overload = pro
wides over larmperature
preeclon caused by (1)
lew mfrigerant pressures
or {2} pxosssive oloctrical
currents resuling fram
axtreme operating condi-
ans. Ressls itself, avaid
irg) sarvice calls.

Motor winding
insulation - supor
srorg epay locits the
windings in place and
resisls erodion of insula-
tion by rafrigarant and ail.

Inir gl Muffler - re-
disgin safmproasar sound
and wibration weals far
quigier pperation.

Spacial valve steal -
mada from one of the
wiarkl's firsest sieels,

-1 -.mpnn:: rﬁiih‘.ﬂll{ |;I|.p|_
valye siress k8 ol 8 prob-
lern far tha Clim aiuff

Rotolock fittings -
whiggue design makes
SOMpraganr pervics quick
and aasy should it evar
b roC)Uired

Intemal spring

it ineg = doubie
spring maounting radsces
mietar wikration amd nossa
The design is so unigue
it's patented

Special ail - specially
rofined and formulatod
b ke internal parts
|lubrezated and funning
amZoih,

12-B850-02
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Scroll Technology

Introduction

The scroll concept was originally pat-

ented in the 1890's. It has taken years
to perfect the technology to meet the

rigerous Climatuff® standards.

Trane Climatuff® compressor gquality -
that means it is built to meet our speci-
fications. The new scroll technology
meets the Climatuff® compressors guali-
fications, design criteria, reliability test-
ing, applications testing and production
aszsurance testing autlined in this report.
This means proving our reliability and
durability in the lab, not in our customn-
ers’ applications. The Trane Climatuff®
compressor philosophy of excellence is
continued by this scroll design!

i
Climatuff® scrolls waiting For unit assembly,

1

Scroll Compression

The Climatuff® scroll compressor repra-
sents a different approach to compres-
sion, Rather than a fixed chamber that
uses a piston or roller to change valume,
the scroll compressor utilizes a moving
pocket which is produced by the orbiting
motion of the two involutes described in
the diagram on the next page.
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How Does the Scroll Work The scroll compression and discharge are smooth and continuous during its full

540 degrees of rotation,

Scroll Gas Flow Pattern

Uncomplicated, Unrestricted Gas Flow Optimizes Efficiency.

Cold, Low Pressure - Entering Gas

Compression in the scroll is created by
the interaction of an orbiting spiral and a
stationary spiral. Gas enters the outer
apening as one of the spirals orhits.

Hot, High Pressure - Discharge Gases

Az the spiral continues to orbit, the gas is com-
pressed into an increasingly smaller pocket,
By the time the gas arrives at the center port,
discharge prassure has been reached.

Warmer, Medium Pressure -
Interim Gas

The open passage is sealed off as gas is
drawn into the spiral.

All Stages Working Together

Actually, during operation, all six gas pas-
ganes are in various etages of compression
at all tirmes, resulting in nearly continuous
suction and discharge.

12
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Scroll Conformance

In a manner similar to Trane's rugged
and highly successful 3-D® commercial
scroll compressor (introduced in 1988),
the Climatuff® scroll compressor fea-
tures an innovative method, refarred to
as "Conformance” for assuring a tight
compression pocket. The orbiting scroll
is self-adjusting. It moves radially in
and out to precisely follow the involute
geometry; the fixed scroll moves verti-
cally to maintain optimum contact of
the tips. This dual motion capability

is the key to achieving the full benefits
of the Climatuff® scroll.

The Climatuff* scroll radial Conformance
seals compression in much the same
manner as the reciprocating Climatuff*
piston ring does in the upward stroke.,
An innovative bushing coupled with
centrifugal force is utilized to guide the
orbiting scroll involute towards the fixad
scroll invalute minimizing gas leakage
between the involute walls.

The Climatufi® scroll axial Conformance
supplements the radial Conformance

by sealing the tips using the controlled
pressure balance forces to minimize any
agaps between involute tips and the mat-
ing scroll floar,

22-R9B60-02
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Scroll Technology

Benefits of the Climatuff®
Scroll Conformance

The benefits of the Trane Climatuff®
scroll Conformance are maximized
afficiency. proven durability, low valt-
age startahility and cuiet operation,

Climatuff* compressor Conformance
increases efficiency by continuously
compressing the refrigerant gas in each
rotation with minimal leakage. Vary
low leakage is achieved with minimal
efficiency-robhing friction because of
the tight manufacturing tolerance of
Climatuff* compressars.

Durability is improved because
Conformance plays a key rola in the
Climatuff® scroll's capability to handle
reasonable amounts of liquid flooding
and system contamination. The flanks
and tips will separate if liquid refrigerant
ar debris is present allowing the particu-
late to pass through without harm to the
scroll involutes. Contarminants that are
flushed through the scrells are trapped
in the system filter driers,

Climatuff® scroll Conformance allows
the flanks and the tips to separate whan
the compressor cycles off and unloads
the gas from its high pressure state.
Thiz allows for easy low-voltage
starts every time. Therefare, hard start
kits are not required in non-equalizing
systams.

Quiet operation is obtained from
the smooth continuous compression
with little vibration due to the arbiting
maoticn.

The Conformance of the Climatuff®

goroll delivers the high quality standards
that Trane and our customers demand.,

13

The seroll comprassgion volume is formed
by the arbiting relationship between the
twa invalutes., To perfarm propery, tha
invalutes have to stay In contact the entire
length of the involute.

Conformance
High Prosmses
» (=] T}
Axial
Conformance + Fiaul

-
Radial Confarmance

Orsiting
cral
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Compressor Stress
Capability

The Climatuff* scroll incorporates two
permanently lubricated, teflon impreg-
nated bearings to insure bearing life
even if sump oil is temporarily washed
away from flooding, or during a long
off period “dry” startup. In addition, the
Climatuff® serall uses a white mineral
ail, similar to the Climatuff® reciprocat-
ing for excellent lubrication and long
line oil return.

Upper housing with TOD and Gas Bypass.
The Thermal Operating Dise (TOD) is a
supplemental device that protects scroll
tips and motor windings from high tem-
peraturg/pressure damage.

When discharge temperature axceeds
300 degrees F, the TOD device flows hot
gas through the bypass tube onto the
IOL. The IOL safety device then cuts
power to the motor avoiding damaga
from excessive discharge temperatures,

A positive pressure oil pump {similar

to Climatuff® reciprocating compressors)
is used to quickly supply oil to bearings
and scroll tips to ensure long life and
enhanced pressure sealing. MNote oil
pickup vanes in bottormn of compressor
crankshaft.

High Pressure Area shows Muffler, IPR
and Temperature Deflector Plate,

High/low pressure sides of the Climatuff®
scroll are separated by a minimum sur-
face to maximize efficiency, The small
high side volume of the upper cap acts
as a muffler to reduce pulsations of gas.

14 23-80950-02
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Additional Design Features

The arhit coupling connects the two

orbiting scrolls and provides for smooth,

quiet aperation.

The Climatuff® scroll is designed to he
exceptionally quiet in operation. Con-
tinuous scroll compression reduces gas
pulsations. Balanced rotor counter-
weights reduce vibration, and shutdown
mechanisms eliminate shutdown noise
and vibration thus eliminating the need
for internal springs.

Rubber vibration isolators are also used
to ensure no vibration is transmitted to
the system,

15

Counter-
weight

Climatuff® scroll crankshaftrotor assem-
blies use counterweights to reduce vi-
brations and associated bearing loads.
&n oil baffle is also used to separate oil
from the rotating crankshaft and rotor
to reduce oil foaming for improved effi-
ciency and lubrication.

A new method of wire connection is be-
ing used on all Climatuff® scrolls, This
*terminal plug” positively connacts to
the tarminal header without the use of
individual spade connections. This en-
sures correct wiring, reduces loose con-
nections (and associated overheating),
and seals the terminal box against mais-
ture and corrosion.
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High Pressura Volume Discharge Deflector

Check Valve Floating Seal for

Axial Conformance
Discharge ———— S8
Roto Lock

Bi-Metallic (TOD}

Thermal Disc Lower Orbiting

Scroll Set
- Orbit Coupling
Suetion
Roto Lm:kw\
Positive
Shutdown
Device
Internal
Overload
Rotor
Counterweights
Crankshaft
Qil Baffle
Qil Pick-up
(Underneath)
Yallow Shows
O Laval Roto Lock
Fittings
IFR {Discharge)

Lower Bearing

Round
Terminal
Box for
Power

Flug

Back Shot

16 12-8950-02



Thermal Stresses

Climatuff* compressors have a uniguely-

applied protection system using twa
intagrated components: the internal
overload device (0L} and the internal
prassure relief valva (IPR). Since
Climatuff* compressors are used in both
heat pump and cooling units, Trane has
designed the protection system for the
higher temperatures and stresses of
heat pump operation. The protection
system application is designed to allow
operation during normal conditions and
to prevent compressar damage during
abnormal conditions.

The Climetuff* compressor's protection
system is tamper-proof because both
components are located inside the com-
pressor shell. The (0L is maounted di-
rectly an the motor windings so it can
sense motor temperature without the
cooling effect of incoming gas or liguid.
The 1OL will trip and taka the compras-

New molor frame design increases gas
flow to IOL protection device.,

Stator with overload.

22-8980-02
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The Climatuff* compressar’s uniguely-applied protection system. The IFR valves offers
high pressure protection. Ohverloads protect egainst high current, high and low voltage,
low gas flow, loss of charge, high superheat, and system electrical fawits.

sar off line on any combination of tem-
perature and current that exceeds motor
winding tolerances, even if neither the
current nor ternperature alone are suffi-
ciently high enough themselves to trip
the IOL. This application gives it a high
mmargin of reliability.

The PR valve is mounted in close
proximity to the 10L. Should pressure
differential between the discharge and
suction sides exceed 400-500 psi, the
valve will open and hot discharge gas
will be drawn across the [OL. The hot
gas plus the higher compressar current
will cause the I0OL to open. shutting
down the compressor. With the IPR
valve, high pressure is instantly relieved
in the compressor shell where no refrig-
erant loss is possible.

In addition, the Climatuff® scroll sup-
plaments the IPR with axial and radial
conformance and a TOD to eliminate
high pressure stresses and protect
against low suction-pressure oil return
problems.

Electrical Stresses

When the compressor is operating, there
can be slight maotion of the motor wind-
ings created by magnetic flux between
the wires. This flexing causes rubbing
between adjacent wires, which could
wear away the insulation. Bare wires
can create turn-to-turn shorts that lead
to maotor failure, The magnetic forces
and flexing increase with current and
are exceptionally severe during start-up.

17

Maotor winding insulation erosion is
controlled through two methods:

1. Motor winding flex is minimized

by specifying an epoxy varnish system
which bonds the wires and bundles
together,

2. Abrasion resistance is achigved with
a double coating of space age "imide”
based overcoat.

As good as the bonding system is,
Trane motors are designed to pass a
torturous surge test in which a 5800 voit
spike is applied to the stator. Not only
do obvious defects show up, but also
minor variations in winding insulation
thickness are detected.

Tha Climatuff™ compressar's motor wind-
ings featura an epoxy varnish bonding
syataims that dramatically reduces harmiul
flexing due ta magnetic fiux between the
wiras.



Chemical Stresses

Climatuff® compressors use a highly ra-
fined white refrigerant oil with special
additives for high and low temperature
stability and high pressure stability. The
ail has superior lubricity over a wide
range of temperatures. The solubility of
refrigerant in this white oil blend is less
than with pale oils used by other manu-
facturers. Lower solubility minimizes
violent oil foaming on start-up. This re-
duces oil loss and provides rapid estab-
lishment of ail flow to the bearings.

&>
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The Climatuff® comprassor's special whita
il bland is unigue to the industry. It main-
taing fts lubricity and viscosity at extrems
temperatures and prevents vialent oil
foaming an start-up.

Section IV -

Shared Features

Some of the pale refrigerant oils used in
the industry tend to "coke” {carbonize)
an the valves at high temperatures, This
eoking action leads to loss of efficiency
and capacity that the owner will see as
climbing utility bills. Coking can eventu-
ally lead to compressar failure as the
valve cannot seat properly with the
carbon build-up. Climatuff*'s high
ternperature oil additive helps prevent
coking.

Serviceability

In addition to being very efficient and re-
liable, Climatuff® compressors have
some beneficial service aspects.

All Climatuff® compressors feature
highly reliable Rotolock mechanical
fittings. Rotolock fittings provide for
easy service and replacement because
there is no brazing or cutting required.
They eliminate the safety hazards that
can exist when unbrazing 8 compressor
with a tarch. In addition to ease of con-

Climatuff® compressors feature reliable
Rotolock fittings. Trane Product Service
records show the annual field leak rate to
be less than 007 percent.
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nection and safety, Rotolock fittings
minimize contaminants such as copper
chips, welding slag, and other forsign
materials bacause thera is no brazing
involvad.

All Climatuff* compressors feature a
lifting lug welded to the shell to make
lifting easier. Trane comprassor engi-
neers originally developed a one time
acid test kit for checking unsafe system
acid levels, By testing an oil sample
from the suction port of a failad com-
pressor, the servicaman can tall if he
needs to install a suction line drier.

Using the acid test kit, the servicerman
knows if a suction line drier is needed.

22-B960-02



Section V -

System Testing

Sixteen wesks in SEET =
five years of siress in the
figld. In this unigue test,
spstem guality and per-
formance are measured
and managed.

Thiz is a continuous flood hack test in Trane’s compras-  Scroll 5007100 High Prassura
sor life test facility, “Snowbhall” has been undergoing Meachanical Stress Test,

thiz test gince 1972, The purpose of the test is to demon-

strata the reliability of Climatuff® compressor's under

conditions like low indoar airflow ar system overcharge.

12-B950-02 19

Climatuff® Compressor
Heritage: Relentless
Testing ...

We are different bacause of our own
in-house expertise of comprassor
applications and reliahility testing.
We reliability-test compressors in the
actual matched units prior to product-
ion. SEET Tested!

In addition to using indusiry standard
application guidelines, we develop our
own tests based on field experience
and in-house testing. This has led to
continunus application and design
changes and improvements for Trane
Climatuff® compressors.

All Climatuff® compressors are designed
to tolerate most extreme applications -
from Canada to Florida to Arizona. A
raliable compressor designed for ex-
treme heat pump application must be
able to overcome higher operating tem-
peratures, liguid refrigerant flooding, ad-
verse alectrical strasses, and the stress
of long operating hours. Climatuff® com-
pressors are designed to handle those
tough conditions. All these features
benefit the air conditioning design as
Trane uses the same rugged heat pump
designed compressor in its air condition-
ers as well,

Every Climatuff® compressor returned from
the field is cut apart and analyzed to iden-
tify possible failure trends so appropriate
corrective action can be implemented.



leehall with “Hot™ cap.

Section V -
System Testing

All critical compaonents go through three
tiers of testing: as a compaonent, as the
comprassor, and as a “system.” For
guality assurance, Climatuff® is tested
and re-tested in Trane's unigue System
Extreme Environmental Test Center
(SEET). A mubti-million dollar facility,
SEET allows engineers to measure and
manage a system’s quality and perfor-
mance with a sixteen weak torturous
test pariod in which five yvears of field
stress can be duplicated. After each test
period, each unit is disassembled and its
compressor is cut apart and analyzed.
Engineers examine for signs of stress
and unusual wear, No manufacturer in
the industry goes to these lengths to
ensura compressor and system guality.

In addition te SEET {System Extreme
Environmental Test} testing. other parts bl :
of the Climatuff* comprassor Qualifica- For future — alternate refrigerant test at
tion Standards process include: B00/T67.

ik

Climatuff® Application Tests/Critera

0il Management Sound Acceptability

« Loss of charge testing in coaling « System/compressor/fan db ratings
and low ambient heating and “panel” acceptance

» Long ling/frise field tests designated  + Transient sounds — shutdown,

startup, defrost

Motor Protection :
G « Discharge gas pulse measurameant
= Motorl0OL protection includes . .
locked rotor, maximum load trip, Miscellaneous Testing
stuck start relay + Low voltage startability
= 0L cycle life confirmation on + Compressor driven tubing
“Monitor” Stand wibration
* Motor temperature “mapping” + Field testing at employee homes
on SEET and selected extreme locations.

+« Systemn evaporator and condensor
fan failure critaria
Mechanical Durability

= A 5-mode accelerated Life Test
including start/stop, high load,
floodback, high pressure ratio
and defrost simulation

= Life Test charge tolerance

* Shipping vibration and drop test

Hi Rise Application - 5t. Pierre, Naples, FL.

20 23-BO50-02



Section VI -
Manufacturing and Testing

Reciprocating and

Scroll Assembly Line
Qualification Continues
To Maintain Climatuff®
Compressor Standards ...

i F -5 ¥

Evacuation Loop. Robot welding top cap ento scroll. End of line run and sound fesl.

72.8950-02 21
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Section VI -
Manufacturing and Testing

Climatuff® compressor standards
include matching the corract compras-
sor to the right outdoor product ...

. The Climatuff® tradition continues!

Outdoor Production
Testing

Healivm
Leak Test -
will detect
smallast
of leaks,

Vacuum Pumps — Pumped down to a Coil Dunk Tank: We catch any leaks Final Check Test.
“no moisture” level. before you do ... a 001 leak rate on corls!

22 Z2-8950-02



mr

S

Section VIl - Climatuff’
Compressor Summary

Compressors Results
And Conclusions

Trane's Climatuff* compressors are
ameng the world's foremost design
because of the Climatuff™ philosophy.
Qur compressars are designed to use
a minimum of system protection; to
“stand alone.” This is easy to say but
difficult to achieve. |t requires a thor-
ough understanding of the system -
the Trane Way of Life!

It requires innovative compressor
design - a Trane strength. It requires
accelerated stress testing to pre-deter-
mine field reliability in the laboratory -
a Trane strength. It requires unigue
in-process testing in both compressor
assembly and unit manufacturing to
assure tha design quality iz achieved
on every single unit'compressor built -
a Trane Strength!

Climatuff® motor and protection sys-
tems (shared by reciprocating and scroll)
are designed to protect the compressar
under all adverse operating conditions.

« Climatuff* compressor's epoxy
warnish bonding system prevents
maotor winding flexing and serves
as a good electrical insulator, The
“Imide”-based wire insulation is
also highly resistent to high tem-
paraturas, chemicals and abrasion,

+ Climatuff® compressors Internal
Overload protects against high cur-
rent, high and low voltage, low gas
flow, loss of charge, high superheat
and systern electrical faults.,

» Climatuff® compressor's Internal
Pratection Relief valve provides
high pressure protection.

Climatuff® compressors are designed
to tolerate liquid refrigerant, The
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Climatuff® reciprocating compressors
utilize & large shell, a discharge lins

in the oil, a high suction inlet and the
mator windings to minirmize liquid
refrigerant in the cylinder, The fully
supported ring valves have high toler-
ance to ligquid.

The Climatuff® scroll comprassor uses
conformance which allows the scrolls to
separate and pass liguid through with-
aut damage.

Both Climatuff® compressors utilize the
crankshaft as a built-in oil pump. The
Climatuff® scroll’s positive pressure oil
pump is used to quickly supply oil to
bearings and scroll tip to ensure long
life and enhance pressure saaling.

The Climatuff® reciprocating compras-
sor's crankshaft doubles as a positive,
non-directional, centrifugal oil pump
providing a constant oil supply to the
bearings when the compressor is run-
ning.

The Climatuff® comprassor’s unigque
white oil blend maintains lubricity and
viscosity at extrema conditions and pre-
wents violent oil foaming on start-up.

The Climatuff® compressaors rotolock
fittings provide the base of connections,
eliminate unbrazing hazards, and mini-
mize eantaminants,

Because of the Climatuff® compressor's
reliahility, Trana was the first manufac-
turer to offer a 10-year warranty on the
compressor as part of its XL 1200 series
of air conditioners and heat pumps. De-
signed for durahility, manufactured to
precise specifications and tested to ex-
tremes, Climatuff* compressors set the
industry standard for reliability, and
guality —the Trane Way of Life!
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