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WHAT THIS GUIDE CAN DO FOR YOU

Carlyle Compressor Company provides this guide to aid the service specidist
in proper installation, service, and maintenance of 06D, E, CC compressors.
Following the procedures in this guide will extend the life of the system and
improve performance.

This guide uses the terms DANGER, WARNING and CAUTION. These terms
have specific meanings that identify the degree of hazard. Typically in the
HVAC industry, these specific meanings are:

A DANGER

Thereis an immediate hazard which WILL result in severe personal
injury or death.

A WARNING

Hazards or unsafe practices which COULD result in severe personal
injury or death.

A CAUTION

Potential hazards or unsafe practices which COULD result in minor
personal injury or equipment damage

HOW TO USE THIS GUIDE
This book is divided into four major sections (see Table of Contents):
SECTION 1.0 - Genera Compressor and Customer Information
SECTION 2.0 - Start-Up, Troubleshooting, and Service
SECTION 3.0 - Compressor Parts Data
SECTION 4.0 - Electrical Data

An Index is provided in the back of this guide.

TO GET MORE HELP

Carlyle Compressor Company sells compressors to Carrier for use in their pack-
aged units and to OEMs (Original Equipment Manufacturers) that design and build
finished systems. The system manufacturer is the expert on the system, including
the application of our compressor. All questions, on either the packaged system or
the compressor in that system, should be first directed to the local Carrier distributor
(for Carrier systems) or the OEM or itslocal representative (for other units). If this
support, along with this service guide, cannot resolve your compressor problem,
please contact our Carlyle engineering group.

CARLYLE COMPRESSOR THANKSYOU
FOR SELECTING OUR EQUIPMENT

Manufacturer reserves the right § CARLYLE COMPRESSOR DIVISION « © CARRIER CORPORATION
to discontinue, or change atany | P.O.Box 4808 - Syracuse, New York 13221
time, specifications or designs | In the USA: 1-800-GO-CARLYLE (1-800-462-2759)
and prices without noticeand J| In Canada (WWG Totaline): 1-800-6687905
without incurring obligations. | In Mexico (Totaline): 01800 17111 11
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1.0— GENERAL COMPRESSOR AND CUSTOMER
INFORMATION

1.1 — Compressor Model Number Significance

06DR3370DA 365A-

*Refrigeration Partner.

06D COMPRESSORS
(RPY™

Model = 0, Package = 1 or 9, A = Shipped Without Oil
Oil and Refrigeration (06DR, DM) Unloading Variable:
0 = All Models Except as Noted
5=No Oil
Y = Smart Unloading Models
Suction Cut-Off Unloading Designation for 06DR, DM Compressors:
7 =1 Unloader Elec. (DR, DM Only)
8 =2 Unloaders
Electrical Characteristics (XL Start Only, Unless Noted):

New H.E. Models Old Std. Models

31=575-3-60 01 = 575-3-60 12 = 208/230-3-60
32 = 208/230-3-60 04 = 200-3-60 13 = 380-3-60

33 = 208/230-1-60 05 =230-3-60 14 = 200-3-60 (P!
34 =220-3-50 06 = 400/460-3-50/60 15 = 230-3-60 %P%
36 = 400/460-3-50/60 [08'=1220-3-50 18 = 220-3-50 (PW)
37 =380-3-60

Electrical Variables:
Electronic Overcurrent Protection:
0=None
1 =115/240V Control Voltage, Electronic Overcurrent Protection
2= 24V AC Control Voltage, Electronic Overcurrent Protection
3 =24V DC Control Voltage, Electronic Overcurrent Protection
Electromechanical Overcurrent Protection:
A= With Internal Thermostat and External Overloads
C = With Internal Thermostat and Without External Overloads
Suction Valve - Variables:
Location, Orientation and Mounting Bolts
Compressor Identification Key:
0 = New Compressor
2 = New Compressor
3 = New Compressor
6 = Service Compressor, Remanufactured
7 = Service Compressor, New Manufactured
8 = New Compressor, Special
9 = Service Compressor, Special
S = Qil Sensor Block and OPSS Sensor
Displacement (in Cfm at 1750 rpm)
Motor Size - (Does Not Signify Horsepower)

Compressor Type:
06DA = Compressor - A/C Duty No Unloading
06DB = Compressor - A/C Duty 1-Step Elec. Hot Gas
06DC = Compressor - A/C Duty 2-Step Elec. Bypass
06DD = Compressor - A/C Duty 1-Step Press. .
06DE = Compressor - A/C Duty 2-Step Press. Unloading
06DF = Compressor - A/C Duty 1-Step Elec. X
06DG = Compressor - A/C Duty 2-Step Elec. Suction
06DH = Compressor - A/C Duty 1-Step Press. Cut-Off
06DJ = Compressor - A/C Duty 2-Step Press. Unloading

06DK = Compressor - A/C Duty 1-Step Elec. & 2-Step Press.
06DM = Compressor Refrig. Duty Medium Temperature
06DR = Compressor Refrig. Duty Low Temperature
06DM = Service Compressor-Replacement for new 06DA, DM without unloading
06DS = Service Compressor-Replacement for new 06DF,G,H and J with
suction cut-off unloading. Compressor has 1-Stage suction
cut-off unloading
06DX = Service Compressor-Replacement for new 06DB,C,D, and E with
hot gas (bypass) unloading. Compressor has 1-stage of bypass unloading

Information in shaded area is no longer available in standard factory production.
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06E COMPRESSORS

LModeI =0, Package = 1 or 9, A = Shipped Without Oil

Design Variable:
New Compressors
0= OEM Model
1= Carrier A/IC Model
2= 0ld Design Refrigeration Valve Plates
6 = Carrier A/C Model
9 = Cemak Model
S = Oil Sensor Block and OPSS Sensor

Service Compressors

2 = New Manufactured (A/C)

4 = Remanufactured (Low Temp.)
6 = Remanufactured (A/C)

7 = Remanufactured (Med Temp.)

Electrical Characteristics (XL and PW Start, Unless Noted):
0= 208/230 3-60
1=575
3= 208/230/460 3-50/60 (460v XL Only)
4=200-3-60
5=230-3-60
6 = 400/460-3-50/60
8=230-3-50
9 = 220/380-3-60
Displacement (in Cfm at 1750 rpm)

Design Configuration
0, 1, 2 = Models With Oil
3, 4, 5 = Models Without Oil
=1 Unloader, Suction Cut-off, Oil-less (ER, EM Only)

8 = Special Order
Y = SMART Unloading Model
Compressor Type:

STD*  REVY

06EA  06EF Compressor - A/C Duty No Unloading

06EB  06EJ Compressor - A/C Duty 1-Step Elec.

06EC  06EK Compressor - A/C Duty 2-Step Elec. Hot Gas Bypass

06ED  06EL Compressor - A/C Duty 1-Step Press. [ Unloading

06EE  06EN Compressor - A/C Duty 2-Step Press.

06E2  06E6 Compressor - A/C Duty 1-Step Elec.

06E3  06E7 Compressor - A/C Duty 2-Step Elec. Suction Cut-Off

06E4  06E8 Compressor - A/C Duty 1-Step Press. [ Unloading

06E5 06E9 Compressor - A/C Duty 2-Step Press.

06EM - Compressor - Refrig. Duty Med Temp.

06ER - Compressor - Refrig. Duty Low Temp.

06ET - Serv. Compressor A/C Duty Replaces 06E2,3,4,5,6,7,8, and 9.
Compressor has 1 stage of suction cut-off unloading.

06EX - Serv. Compressor A/C Duty Replaces 06EA,B,C,D,E,FJ KL, and N.
Compressor has 1 stage of Bypass unloading.

06EY - Serv. Compressor Refrig. Duty Replaces 06ER

06EZ - Serv. Compressor Refrig. Duty Replaces 06EM

* Standard Center Cylinder Head.
1 Reversed Center Cylinder Head.
Service compressors shipped with reverse center head have the letter “R” after the
serial number on the shipping box.
**Refrigeration Partner.
Information in shaded area is no longer available in standard factory production.



06CC 6 65 E 201 06CC COMPRESSORS
I— Design Variable:
101 = Single Pack, W/O Valves, with Oil
1 ingle Pack with Valves & Oil
103 = Single Pack, Service W/O Valves and Term. Box or Oil
201 = Single Pack, W/O Valves or Oil
202 = Single Pack with Valves
S = Qil Sensor Block and OPSS sensor (shown as the 10th digit)
Electrical Characteristics:
A=415-3-50, XL and PW
B =415-3-50, XL
C = 415:3-50, PW
D = 208/230-3-60, XL
E = 208/230/400/460-3-50/60
F = 400/460-3-50/60, XL and PW
G =400/460-3-50/60, XL
H = 400/460-3-50/60, PW
J=575-3-60, XL and PW
K =230-3-60, PW
L =220-3-50, XL and PW
M = 220-3-50, XL
N =220-3-50, PW
P =220/346/380-3-50/60, XL and PW
Q =380-3-60, XL
Displacement(in Cfm at 1750 rpm) (See Note below)
Motor Size and Protection:
5th Digit  Motor Size Overload Variable
0=15FT-LB/5HP  Electromechanical Overcurrent Protection (*No Longer Available)
A=15FT-LB/5HP 115/240V Control Voltage, Electronic Overcurrent Protection
B=15FT-LB/5HP 24V AC Control Voltage, Electronic Overcurrent Protection
C=15FT-LB/5HP 24V DC Control Voltage, Electronic Overcurrent Protection
1=20FT-LB/6.5HP Electromechanical Overcurrent Protection (*No Longer Available)
D=20FT-LB/6.5HP 115/240V Control Voltage, Electronic Overcurrent Protection
E=20FT-LB/6.5HP 24V AC Control Voltage, Electronic Overcurrent Protection
F=20FT-LB/6.5HP 24V DC Control Voltage, Electronic Overcurrent Protection
2=24FT-LB/75HP Electromechanical Overcurrent Protection (*No Longer Available)
G=24FT-LB/7.5HP 115/240V Control Voltage, Electronic Overcurrent Protection
H=24FT-LB/7.5HP 24V AC Control Voltage, Electronic Overcurrent Protection
J=24FT-LB/7.5HP 24V DC Control Voltage, Electronic Overcurrent Protection
3=24FT-LB/7.5HP Electromechanical Overcurrent Protection (*No Longer Available)
K=24FT-LB/75HP 115/240V Control Voltage, Electronic Overcurrent Protection
L=24FT-LB/7.5HP 24V AC Control Voltage, Electronic Overcurrent Protection
M=24FT-LB/7.5HP 24V DC Control Voltage, Electronic Overcurrent Protection
5=45FT-LB/15HP  Not Factory Installed, External Overcurrent Protection Required
6=60FT-LB/20HP  Not Factory Installed, External Overcurrent Protection Required
7=T75FT-LB/25HP  Not Factory Installed, External Overcurrent Protection Required
8=90FT-LB/30HP  Not Factory Installed, External Overcurrent Protection Required
Compressor Type:
06CC = Compound Cooling Model
06CY = Service Compressor
06C8 = Compressor, Special
Information in shaded area is no longer available in standard factory production.
NOTE: USE OF “Cfm" AS MODEL SIZE DESIGNATION
Carlyle uses the “Cfm” designation in the model number to identify the compressor size. The Cfm values are the sixth and
seventh digits of the model number. See example above. Carlyle offers two series of compressors based on body size.
The smaller compressors, from 8 to 37 Cfm, are referred to as “D” size units (model number “06D"). The larger
compressors, from 50 to 99 Cfm, are referred to as “E” size units (model number “06E”).
The 06CC, or Compound Cooling compressors, are made in 16 to 37 Cfm and 50 to 99 Cfm sizes.
The 16 to 37 Cfm compressors use “D" size bodies. The 50 to 99 Cfm compressors use “E" size bodies.
NOTE: METRIC MEASUREMENTS
The compressors are built using English units: inches, foot-pounds, pints, etc. A corresponding metric measurement
has been added to all the English units in this guide. These metric measures are a guide only, having been rounded
to the nearest whole number, and therefore are not meant to be an exact mathematical conversion.
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1.2 — Nameplate Significance

MANUFACTURING NUMBER

BAR CODE «+——— MODEL NUMBER
MANUFACTURING NUMBER «— UL AND CSA

.«— MOTOR NUMBER
ELECTRICAL .

CHARACTERISTICS TEST PRESSURES

/
SERIAL NUMBER SPECIAL ORDER
—
BAR CODE — NUMBER

SERIALNUMBER  —— \ (WHEN APPLICABLE)
CE MARK

Explanation of the above items, starting clockwise from
upper right:

MODEL NUMBER - Used when selecting and ordering a
new compressor. Distributors use the model number to
obtain a proper service replacement.

NOTE: Model numbers on some compressors are identified
by the symbol “M/N” located in the upper right hand corner
of the nameplate.

UL AND CSA - Single mark indicates that this compressor
meets al the requirements for both UL (Underwriters Labo-
ratory) and CSA (Canadian Standards Association). All

60 Hz semi-hermetic Carlyle Compressors are UL and CSA
recognized and comply with UL, CSA, and NEC (National
Electrical Code) requirements for internal motor protection.
MOTOR NUMBER - For Carlyleinternal use only.

TEST PRESSURES - Each Carlyle 06D,E,CC compressor
is pressure tested at our factory. The“LS’ pressures are for
the low side of the compressor. The “HS’ pressures are for
the high side of the compressors.

SPECIAL ORDER NUMBER (WHEN APPLICABLE) -
For Carlyle internal use only.
6



CE MARK - This CE Mark indicates this compressor com-
plies with the European CE Mark requirements.

SERIAL NUMBER - The unique number given to each
compressor. This number, a ong with the model number and
special order number, isnormally all that is needed to obtain
information about or order a service replacement compres-
sor.

SERIAL NUMBER BAR CODE - For Carlyleinternal use
only.

ELECTRICAL CHARACTERISTICS - Are shown for all
semi-hermetic compressors. Voltages are shown with
respective operating ranges for both 50 and 60 cycle opera-
tion. Electrical phase and LRA (L ocked Rotor Amps) infor-
mation is also provided.

MANUFACTURING NUMBER - For Carlyle internal use
only.

MANUFACTURING NUMBER BAR CODE - For Carlyle
internal use only.



1.3 — Compressor Serial Number Significance

ALL NEW COMPRESSORS

Example: S/N 3695J00123
36 95 J 00123
T L Numerical Sequence

Plant Location: J = Syracuse, U = Atlanta
Year of Manufacture: 93, 94, 95, etc.
Week of Manufacture: 01 thru 52 Begin Jan.1st

ALL SERVICE COMPRESSORS
Example: S/N 3602UD0123
36 02 U D 0123

"L Numerical Sequence
Compressor Type: D, E
Plant Location: M = Atlanta, P = Phoenix,
U = Atlanta (after 4/2001)

Year of Manufacture: 93, 94, 95, etc.
Week of Manufacture: 01 thru 52. Begin Jan. 1st

NEW AND SERVICE REPLACEMENT
COMPRESSORS BUILT BETWEEN
NOV. 1968 - OCT. 1978

Example: A2J0001
A 2 J* 0001

L Numerical Sequence
Plant Location: J = Syracuse
Year of Manufacture: 9= 69, 0 = 70, 1 = 71, etc.

Month of Manufacture: A=Jan, B=Feb, etc.; skip I;
M=Dec

*An “X”, “A” or “P" in this location indicates service compressor.




1.4— Carlyle OEM Compressor Warranty

Original OEM compressors are warranted to be free from
defectsin material and workmanship for a period of 12
months from the date of original installation, or 20 months
from the date of manufacture, whichever comesfirst. Terms
and conditions of the compressor warranty are specified in
the list price pages.

When a service compressor is used to replace an origina
compressor, the remaining portion of the first-year OEM
warranty istransferred to the service compressor (within the
United States and Canada).

Equipment may carry an extended OEM warranty if that
warranty has been purchased from the OEM. The OEM
issues the extended warranty, not Carlyle or its distributors,
and the OEM s responsible for providing the end user with
the credit.

If returning a compressor:

» placeal parts back into compressor
» seal al compressor openings (0il leakage may create an
environmental hazard)

NOTE: Opening a compressor for observation or determi-
nation of failure does not void warranty.

1.5 — ServiceBilling and Credit

Returns of in-warranty parts should be made to the same
Local Caryle Distributor who supplies these replacement
parts.

Local Carlyle Distributors will sell parts and service com-
pressors only to credit-approved accounts (except for cash
sales).



1.6 — Carlyle Service Replacement Compressor s, Parts,
and Support

Carlyle service replacement compressors, parts, and support
are available through awide distribution network. Techni-
cal support isprovided by your local distributor. Cus-
tomer Service Representatives can provide assistance in
locating your nearest distributor.

In the USA, contact your nearest Carlyle distributor.

Locate your distributor at www.Totaline.com or by calling
Carlyle at 800-Go-Carlyle (800-462-2759)

In Canada, contact your nearest WWG Totaline branch loca-
tion.

Locate your branch at http://wwgtotaline.ca/en/branch/, or
by calling (800) 668-7905

In Mexico, contact your nearest Totaline branch location.

Locate your branch at https://www.totaline.com.mx/pages/
Sucursales.html, or by calling 01 800 171 11 11

2.0 — START-UP, TROUBLESHOOTING, AND SERVICE
2.1 — Technical Assistance - Carlyle OEM Compressors

Carlyle Compressor Division sells compressors to OEMs
(Origina Equipment Manufacturers) that design and build
the finished system. The OEM is the expert on the entire
system, including the Carlyle compressor. All system or
compressor questions should be directed first to the OEM or
the OEM’slocal representative. If questions cannot be
answered by the OEM or this Service Guide, please contact
the Carlyle engineering group.

The following recommended start-up procedure for Carlyle
06D, 06E, and 06CC compressors will help eliminate initial
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compressor failures caused by flooded start, floodback, and
running out of ail.

The Troubleshooting Procedures section (Section 2.3,
pages 20 to 31) will help pinpoint compressor and system
problems.

The Service Procedures section (Section 2.4, pages 32 to 43)
covers the replacement of valve plates and gaskets, service
to the bearing head assembly containing the oil pump, and a
clean-up procedure to follow in case of motor burnout. Most
other internal service requires replacement of the compres-
sor.

2.2 — Recommended Start-Up Procedure

Reliability data of Carlyle's 06D, O6E, and 06CC refrigera-
tion compressors indicate that at least half of compressor
failures occur during the first two to four months of opera-
tion. Many of these failures occur during theinitial start-up
of the unit. In other cases, troubled start-ups lead to com-
pressor damage severe enough to cause premature failures.
The major causes of failures of these compressors are
flooded start, floodback, and running out of oil. Most of
these failures can be avoided by using more care during the
initial start-up of the compressors. Therefore, the following
start-up procedure for 06D, 06E and 06CC compressorsis
provided.

BEFORE START-UP

1. Verify that the compressor nameplate indicates proper
model and voltage. Do the values agree with system
needs and available power?

2. Verify that thereisail in the system.

Since different refrigerants (CFC, HCFC or HFC) require
specific oils (mineral, alkylbenzene, or polyolester [POE]),
1



Carlyle ships most new and service compressors without oil.
Theoil level for 06CC size 16 to 37 Cfm compressors and
all 06D compressors should be at 1/4 to 3/4 of the sight
glass. Theail level for 06CC size 50 to 99 Cfm compressors
and all 06E compressors should be at 1/8 to 3/8 of the sight
glass. See Section 3.6, pages 69 to 71 for the proper Car-
lyle approved oilsfor the selected refrigerant. Oil should
be added through the recommended oil fill connection
portson the compressor asidentified in thefiguresin
Section 2.5.

Once the compressor system has been running for at least 24
hours, the most accurate oil levels are observed when the
compressor is off. Oil levelsin the sight glass can be
affected by the rotation of the running gear.

OPERATING OIL LEVELS

06CC (16 TO 37 CFM) AND 06D 06CC (50 TO 99 CFM) AND 06E

3/4 (MAX) —

3/8 (MAX) —
1/4 (MIN) — 18 (i) ——

A CAUTION

Do not add excessail. It is especially important on the O6E
and 06CC (50 to 99 Cfm) compressors that excess oil not
be added to the system. Laboratory tests and field experi-
ence indicate excessive ail levels can cause blown vave
plate and cylinder head gaskets, increase compressor oper-
ating temperatures, and cause oil equalization problems.
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NOTE: All 06D compressors and 06CC (16 to 37 Cfm)
compressors have one sight glass on the side of the crank-
case. All 06E compressors and 06CC (50 to 99 Cfm) com-
pressors have two sight glasses, on the oil pump end of the
COMpressor.

Parallel compressor applications typically use an oil-con-
trol float system consisting of individual floats, a separator
and an oil reservoir. When using a float system, do not inter-
connect the floats with an “equalization system” without
approval from Carlyle application engineering. The use of a
float “equalization system” can result in system oil control
problems.

An oil equalization line can be used instead of afloat sys-
tem, except with 06CC compressors. The equalization line
and the compressors must be level, and the line diameter
must be large enough to allow both the refrigerant and ail to
equalize between all the interconnected compressors. If the
lineisnot level, it isundersized or the system contains too
much ail, the ail level will risefilling the line, and oil con-
trol between compressors will be lost. Typically, equaliza-
tion linesare 1-1/8 in. (28 mm) in diameter or larger. For
06D compressors, asight glassin thelineisrequired to
determine the system ail level.

Parallel systems using three (3) or more 06E compressors
requir e the use of acommon motor barrel interconnection
line between compressors. Use of an interconnection lineis
strongly recommended on two (2) 06E compressor unit
configurations. This system prevents oil from building upin
an 06E motor barrel during the off cycle, thereby preventing
an oil slug on start-up. The lineis either 1/4 in. (6 mm) or
3/8in. (8 mm) tubing inter-connecting to fitting located in
the bottom of the O6E crankcases. To connect the 06E com-
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pressor motor barrel, fitting P/N 5F20-1311 (5/8 in. -18 x
V4 in. NPT) with AU51Y A011 gasket is recommended.
Some 50 Cfm compressors have a 1/4 in. NPT connection
and do not require the 5F20-1311 fitting. The motor barrel
inter-connection lineisin addition to either the crankcase ail
equalization line or the oil floats.

Never interconnect the motor barrels of 06CC compressors,

asthe oil sump of these compressors are at intermediate
pressure.

A CAUTION

06E compressors will not tolerate excessive oil charges.
Laboratory tests and field experience confirm that excess
ail, especialy in 06E compressors, can cause cylinder head
gaskets and valve platesto fail, increase compressor operat-
ing temperatures, and lead to oil control problems. Page 12
notes the correct il levels.

Do not charge ail through the suction line or through
the compressor suction access fittings. See the compres-
sor figures in Section 2.5 for the location of the recom-
mended oil charging ports. Adding oil into the suction side
of the compressor can result in ail intake directly into the
cylinders resulting in suction/discharge valve, piston and/or
connecting rod damage.

Useonly Carlyle approved oil appropriate for therefrig-
erant being used. Section 3.6 on pages 69 to 71 list al the
approved oils. Section 3.9 on page 72 notes the correct oil
pump pressure in relation to age of the compressor.
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3. Leak test, evacuate, and dehydrate the system.

4. Chargethe system. Wheninitially charging the high side
of the system with liquid refrigerant, all service valves
should be closed (front seated). Thiswill prevent
refrigerant from migrating to the compressor crankcase
and into the oil, causing aflooded start.

The system is now charged and ready for start-up.
Recheck the oil levels and add or remove oil as neces-
sary. Open (backseat) the discharge service valve and
any oil equalization lines on parallel systems. Open the
suction service valve 1/2 to 1 turn, or enough to allow
the compressor to run without tripping the low-pressure
switch in order to prevent damage to the compressor
from any liquid refrigerant floodback.

5. Onwater-cooled condensing systems, open water supply
valve and allow water to reach condenser. On air-cooled
condensing systems, turn condenser fan on when the
compressor unit is started.

6. Ensurethat all evaporator connections are opened and
fans started.

7. On systems with more than one compressor in parallel,
start one compressor at atime.

COMPRESSOR START-UP

1. After circuit breaker and control circuit switches are
placed in the ON position and the compressor starts, lis-
ten for unusual sounds. If unusual sounds are heard, shut
down the compressor, investigate the cause, and correct.
Possible problems are;
 Excessive vibration
 Excessiveoil
e Liquid slugging
e Low oil
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2. After the compressor has run 10 to 15 minutes and no
liquid floodback is evident, completely open suction ser-
vice valve. The other compressors within the system
should be started in the same manner.

3. To ensure operating oil levels are within acceptable lim-
its, closely observe the oil level in the compressors until
the system has stabilized. During operation all refrigera-
tion systems will lose some compressor oil to the system
because:

* All systems have afilm of oil on the inside surface of
the piping. At start-up, the lines are dry and the oil
which coats the lines comes from the compressor crank-
case.

« Oil also trapsin the low refrigerant velocity area of the
system and must be made up by adding ail to the sys-
tem. On systems with hot gas defrost, inspect the com-
pressor for excessive oil after the defrost cycle has been
completed.

The oil lost to the system must be replaced, but make sure
not to add too much. The 06E and 06CC (50 to 90 Cfm)
compressors have been successfully started in supermarket
refrigeration configurations by adding only 1 quart (liter) of
additional oil per compressor. The amount to be added will
vary depending on the system, but keeping the oil level
between 1/8 and 3/8 level in the sight glass will eliminate
the chance of excessive oil charges.

A CAUTION

Adding excessive ail to the 06E and 06CC (50 to 99 Cfm)
compressors can cause blown gasket problems.
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When CFC or HCFC refrigerants are used with mineral or
alkylbenzene cils, foam in the sight glass normally indicates
either that thereis serious liquid refrigerant floodback or
that the running gear is hitting the oil due to a very high ail
level. Very high oil levels are caused by either too much oil
or excessive liquid refrigerant in the crankcase. HFC refrig-
erants and POE oils do not foam easily, so there will be less
indication in the sight glass of either liquid refrigerant flood-
back or too much oil in the system.

A CAUTION

Liquid refrigerant should never be dlowed to flood back to
the compressor. It may wash out bearings and damage gas-
kets. If liquid floodback is occurring, adjust the expansion
valve or make other adjustments as necessary to eliminate
this condition.

NOTE: One possible cause of flooding isimproper control
of the defrost cycle. Ensure defrost cycles are staggered so
no more than one third of the system is on defrost at any
time.

COMPRESSOR OPERATING LIMITS

Figures 1A and 1B show the components and typical operat-
ing ranges of the Carlyle 06D, E, and 06CC compressors.
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MAX. TEMP AT DISCHARGE IS
275°F, 6° (135°C, 150mm) FROM
SERVICE VALVE, 250°F (120°C)
PREFERRED WITH POE OILS

RETURN GAS TEMP. (RGT) FOR

MEDIUM TEMP. AND DUTY

65°F (18°C) MAXIMUM.

PREFERRED RGT FOR LOW TEMP. DUTY
35°F TO 50°F (2°C TO 10°C)

\
| ————
SUCTION VALVE

LOCATION
BEARING HEAD
(PUMP END-PE)
SIGHT GLASS
("D” LOCATION SHOWN)
OPERATING OIL LEVEL
CRANKCASE AT OIL SUMP. RECOMMENDATIONS:
100°F TO 130°F (38° TO 54°C) D" COMPRESSORS -
MEASURE BELOW OIL LEVEL 1470 3/4 GLASS
ON CRANKCASE. MAXIMUM E" COMPRESSORS -
ALLOWABLE TEMP.:165°F (74°C) 1/8 TO 3/8 GLASS

NOTE: SIGHT GLASS OF ALL 06E
COMPRESSORS LOCATED ON
PE FACE OF COMPRESSOR.

FACTORY INSTALLED OIL PRESSURE
SENSOR BLOCK FOR AVAILABLE OIL
PRESSURE SAFETY SWITCH (OPSS).
FOR MORE INFORMATION SEE SECTION 3.12.

Fig. 1A — Typical 06D, E Operating Limits
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SUCTION VALVE LOCATION
MAXIMUM PREFERRED RGT
IS 35°F TO 50°F (2°C TO 10°C)

1/4" NPT OIL PUMP
PRESSURE CONNECTION
SEE PAGE 72 SECTION 3.9
CRANKCASE OIL SUMP
100°F TO 130°F (38°C TO 54°C)
MEASURE BELOW CRANKCASE
OIL LEVEL, MAXIMUM
OIL LEVEL SIGHT GLASS FOR 06CC (16 TO 37 Cfm)- ALLOWABLE 165°F (74°C)
1/4 TO 3/4 SIGHT GLASS (SIGHT GLASS FOR ‘D" SIZE
[16 TO 37 Cfm] IS ON THE SIDE OF THE COMPRESSOR

BODY) FOR 06CC (50 TO 99 Cfm) - 1/8 TO 3/8 SIGHT GLASS DISCHARGE VALVE LOCATION
MAXIMUM TEMP. AT

DISCHARGE IS 250°F, 6° (120°C,
150mm) FROM SERVICE VALVE

FACTORY INSTALLED OIL PRESSURE
SENSOR BLOCK FOR AVAILABLE OIL
PRESSURE SAFETY SWITCH (OPSS).
FOR MORE INFORMATION SEE SECTION 3.12.

Fig. 1B — Typical 06CC Operating Limits
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2.3 — Troubleshooting Procedure

A DANGER

Before attempting service work on the compressor, the fol-
lowing safety precautions must be strictly observed. Failure
to follow these instructions could result in serious personal
injury or death. See warning label.

Follow recognized safety practices and wear protective
goggles.

Do not operate compressor or provide electric power to
this unit unless the compressor terminal box cover isin
place and secured.

Do not provide power to unit or turn on compressor unless
suction and discharge service valves are open. When not
operating keep at least one service valve open unless
replacing the compressor.

Do not remove the compressor terminal box cover until al
electrical sources have been disconnected.

When leak-testing semi-hermetic  compressors, check
around the terminal box cover. Test around the wire entry
point(s) of the cover because refrigerant islikely to concen-
trete there. Do not remove theterminal cover to perform
this leak testing because bodily injury or death can
result from fire and/or explosion if cover isremoved or
unsecur ed before power is disconnected and pressureis
relieved. Electrical terminal pins may blow out, causing
injury and fire.

20



COMPRESSOR ISOLATION

If you have determined there is no refrigerant leak around
the terminals and the compressor must be replaced, proceed
beginning with Step 1:

1. Shut off suction and discharge service valvesto isolate
compressor and slowly remove al refrigerant in com-
pressor. Appropriate service practices should be fol-
lowed to properly reclaim refrigerant removed from the
COMPressor.

2. Disconnect al electrical wiring to compressor.

3. Unbolt suction and discharge service valves from com-
pressor.

REMINDER: These valves may be sealing off refriger-
ant from the rest of the system. Do not open these valves
without first determining whether thereisrefrigerant in
the system.
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2.4 — Service Procedures

The service section covers replacement of valve plates and
gaskets, service to the bearing head assembly containing the
oil pump, and a clean-up procedure to follow in case of
motor burn out. Most other internal service requires replace-
ment of the compressor.

REMOVE, INSPECT AND REPLACE CYLINDER HEAD
AND VALVE PLATE ASSEMBLY

To test for leaking discharge valves or blown cylinder head
or valve plate gaskets:

1
2.

Pump compressor down.

Observe suction and discharge pressure equalization. If
valves are leaking or a gasket is blown, the pressure will
equalize rapidly.

Maximum allowable discharge pressure drop is 3 psi per
minute after initial drop of 10to 15 psi in first half
minute.

New reed valves may require 24 to 48 hour run-in time
to seat completely.

A compressor bank (head) with a blown gasket can aso
usually be detected by touch since the head temperature
will normally be much hotter than a bank with good
gaskets.

If thereisan indication of loss of capacity and discharge
valves are functioning properly, remove valve plate
assembly and inspect suction valves.

NOTE: Thistest procedureisnot applicableto compres-
sors equipped with pressure actuated unloader valves
dueto rapid pressure equalization rate. | nspect suction
and dischar ge valves by disassembling valve plate.
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DISASSEMBLY

1. Disassemble cylinder heads by removing cylinder head
bolts. Leave at least two bolts partially threaded to pre-
vent any problemsif refrigerant is accidently left in the
compressor under pressure. To separate the cylinder
head from the valve plate, pry up between the head and
valve plate. When the cylinder head is separated from
the compressor body remove the last threaded bolts.

A CAUTION

Do not hit the cylinder head to break it free of the valve
plate. This may shear the valve plate dowel pins. Sheared
dowd pinsusudly require that the compressor be replaced.

2. Inspect cylinder heads for warping, cracking, or damage
to gasket surfaces. Replace if necessary.
3. After the cylinder head is off, the valve plate may be
removed as follows:
a. Remove one valve stop cap screw and loosen the
other.
b. Swivel valve stop to allow accessto hole from which
the cap screw was removed.
c. Re-insert cap screw and tighten to break valve plate
away from compressor. (Jack screw method, see
Fig. 2). For O6E valve plates, pry against the raised
tab to break valve plate away from the compressor.



Fig. 2— Disassembly of Valve Plate
(Standard Efficiency Valve Plate Shown)

4. Pry up aong sides of valve plate to remove valve plate
from crankcase. This provides access to suction reed
valves (see Fig. 3). Remove suction valves from dowel
pins. On 06D and 06CC (16 to 37 Cfm) compressors,
aso remove the suction valve positioning springs (see
Fig. 4).

5. Inspect components for wear or damage. If replacement
is necessary, replace as a complete assembly. Individual
parts must not be interchanged. Alignment of high effi-
ciency discharge valvesiscritical for proper seating. See
Section 3.25 to 3.27, pages 92 to 94 for applicable
replacement valve plate packages.



Fig. 3— Valve Plate Removed
(O6E Refrigeration Valve Plate Shown)

Fig. 4 — Suction Valve and Positioning
Springsin Place (06D Shown)
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REASSEMBLY

1. If reassembling existing components, do not interchange
valves or turn them over. They must be reassembled in
their original position. Install the suction valve position-
ing springs (06CC size 16 to 37 Cfm and 06D compres-
sors only) on dowel pins. Assemble positioning springs
with spring ends bearing against cylinder deck (Fig. 4),
spring bow upward.

2. Install suction valve on dowel pins as follows:

a. 06D Compressors: Install suction valves on top of
positioning springs as mentioned in Step 1 above.

b. 06E Compressors: If compressor usesasuction valve
and a backer valve (looks like a 1/2 a suction valve),
backer valve must beinstalled before installing full
size suction valve (Fig. 5).

DOWELS IN CYLINDER
DOWEL DOWEL DECK FOR SUCTION
HOLES HOLES VALVE AND BACKER

BACKER

PLACE AGAINST
CYLINDER DECK

SUCTION UNDER SUCTION TOP VIEW
VALVE VALVE OF PISTON
IN CYLINDER

Fig. 5— Piston, Suction Valve, and
Backer Positions (06E)
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. Install new valve plate gasket. Using proper hold-down

torque will prevent leaks.

a. Fiber gaskets can beinstalled dry or lightly oiled. Do
not soak gasketsin ail. If an oil-soaked gasket is
overheated, it will bind to the metal, making the
valve plate and/or the head difficult to remove.

b. Meta gaskets must be installed dry.

. Placevalve plate on cylinder deck.

. Install cylinder head gasket.

NOTE: The center cylinder heads and unloader side
heads use different gaskets from the plain side head. To
confirm the gasket is correct, place it over the cylinder
head and verify all exposed machined surfaces will be
covered by the gasket.
a. Line up the gasket with the cylinder head and valve
plate.
b. 06E Compressor: Secure the center rib with a cap
screw and washer and torque to 4 to 6 ft-1b (5 to
8 Nm).
. Replace cylinder head. To prevent high to low side leak
in center of cylinder head gasket, torque 06D cylinder
head cap screwsto 30 to 35 ft-1b (40 to 48 Nm), and O6E
cylinder head cap screws to 90 to 100 ft-1b (122 to 136
Nm).
NOTE: Torque boltsin an aternating sequence pattern
(top to bottom, left to right). Do not torque boltsin acir-
cular pattern.
. Certain high compression ratio applications develop
high discharge gas temperatures which may cause the
cylinder head and fiber valve plate gaskets to develop a
set. Under these conditions the cap screws may lose
hold-down torque. It is recommended that all gear cap
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screws be re-torqued 24 hours after new fiber gaskets are
installed.

NOTE: Compressors with metal core gaskets do not
require re-torque.

REMOVE, INSPECT AND REPLACE BEARING
HEAD ASSEMBLY

An oil pressuretap islocated in the bearing head assem-
bly used on all 06D refrigeration duty, newer 06D A/C
duty, and all O6E refrigeration and A/C duty compres-
sors (Fig. 6 and Fig. 7).

For 06D, E, CC oil pressure, see page 72, Section 3.9.

The oil pump assembly is contained in the pump end
bearing head aluminum casting. The pump end main
bearing isamachined part of this casting. No insert bear-
ing isrequired.



SNORKLE OIL PUMP OIL PUMP DRIVE

TUBE ROTOR SEGMENT
ROTOR
RETAINING
RING
DRIVE
SEGMENT
CAP SCREWS
DISCHARGE
SERVICE VALVE
CONNECTION
oIL
PRESSURE
TAP (1/4")
BEARING
HEAD
SCREWS (8)

Fig. 6— Removing Pump End Bearing Head
(06D Compressor)

. Todisassemble, first remove four (4) cap screws from
the bearing head cover plate and remove the oil feed
guide vane and spring.

Remove the two (2) drive segment cap screws from the
end of the crankshaft (see Fig. 6 and Fig. 7). These
screws must be removed beforethe bearing head can
be removed.

. Remove the eight (8) cap screws holding the bearing
head assembly to the crankcase. Remove the bearing
head assembly by pulling forward.
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olL
PRESSURE
TAP (1/4")

BEARING
HEAD CAP
SCREWS (8)

DRIVE
SEGMENT
CAP SCREWS (2)

COVER PLATE

BEARING HEAD COVER OIL FEED GUIDE
CAP SCREWS (4) VANE AND SPRING

Fig. 7— Removing Pump End Bearing Head
(06E Compressor)

Inspect the bearing surfaces for evidence of wear or
damage. If bearing surface isworn or scored, or if the oil
pump is defective, the complete bearing head must be
replaced (see replacement bearing head package listed
below).

Replacement Bearing Head
Compressor Package
06CC, 16 to 37 Cfm, and all 06D 06DA660126
06CC, 50 to 99 Cfm, and all 06E 06EA660157

While bearing head is removed, inspect internal running
gear for obvious problems (broken rods or pistons).



4. Toreassemble, bolt the bearing head to the crankcase.
Bolt torque:
» 06CC, 16 to 37 Cfm, and all 06D: 30 to 35 ft-1b (40 to 48
Nm)
* 06CC, 50 to 99 Cfm, and al 06E: 50 to 60 ft-1b (75 to 81
Nm)
5. Bolt the drive segment (replace if worn) to the crank-
shaft. Bolt torque:
* No. 10 Screw: 4 to 6 ft-Ib (5to 8 Nm)
e 1.4in. (6 mm) screw: 12 to 15 ft-1b (16 to 20 Nm)

IMPORTANT: The 1/4 in. snorkel tube should face
away from the crankshaft (Fig. 6).

6. Insert the oil feed guide vane with the lar ge diameter
inward. Place the oil feed vane spring over small diam-
eter of guide vane (do not install spring beforeinstall-
ing guide vane). Install pump cover plate (bolt torque:
16 to 20 ft-1b or 22 to 27 Nm).

NOTE: Do not over-torque or aluminum threads in bearing
head could be stripped.

MOTOR BURNOUT CLEAN-UP PROCEDURE

When a hermetic motor burns out, the stator winding
decomposes and forms carbon, water, and acid, which con-
taminate refrigerant systems. These contaminants must be
removed from the system to prevent repeat motor failures.
See Carlyle/Carrier recommendation procedures for clean-
up after burnout in semi-hermetic compressors literature
#020-262.
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AWARNING

Before attempting service work on the compressor, see
safety precautions listed in Section 2.3 and on compressor
terminal box cover. Also follow any installation instructions
provided with the replacement compressor. Failure to fol-
low these ingtructions could result in equipment dam-
ageor serious personal injury.

1. Determine cause of burnout and make necessary correc-
tions.

a. Inspect control box for blown fuses, welded starter
contacts, welded overload contacts or burned out
heater elements.

b. Inspect compressor terminal plate for burned or dam-
aged terminals and insulation, and shorted or
grounded terminals.

¢. Inspect unit wiring for loose power connections.

d. Check for power supply fluctuation beyond design
limits (voltage too high or low). If power supply isa
problem, provide the appropriate system protector.

2. Close compressor suction and discharge service valves
and remove the refrigerant from the compressor using
environmentally approved methods. Leave remaining
refrigerant in system.

3. Remove damaged compressor and replace.

a. Remove suction and discharge shut-off valve bolts
and all other connections to damaged compressor.

b. Remove damaged compressor and replace with a
New CoMpressor.

¢. On severe motor burnouts, be sure shut-off valves
and suction or discharge lines are not contaminated.
If contaminated, thoroughly clean or replace before
connecting replacement compressor.

4. Ingal new liquid linefilter-drier. If the system has a
suction line filter-drier, replace the core.
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5. Evacuate and dehydrate replacement compressor. Ensure
oil in compressor is at the proper level.

NOTE: Since most new and service compressors are
now shipped without oil in the crankcase, you must
check to seeif thereisoil. Adding or charging oil is usu-
aly easier prior to installing the compressor.

« If thereisno oil, add the appropriate oil for the service.
Qil charges are listed in Sections 3.1t0 3.3.

« If thereisoil, determineif it is compatible with the refrig-
erant. If the oil isnot compatible, use the drain connection
to remove the oil. Dispose of the removed oil following
the appropriate environmental guidelines. Since the com-
pressor has not been run, athorough draining isal that is
needed to remain within the limits of residual oil levels.
Thereisno need to “flush” the compressor with the
replacement oil. Once the il is removed, add the appro-
priate oil (see above).

6. Place compressor in operation. After 2 to 4 hours of
operation, inspect compressor oil for discoloration and/
or acidity. If oil shows signs of contamination, replace
oil and filter-driers and clean the suction strainer.

NOTE: When testing for moisture and acidity, be sure
the test kit used is appropriate for the refrigerant (CFC,
HCFC, or HFC) and the ail (mineral, alkylbenzene, or
POE) in the system. Carrier’s Total Test Kit is accurate
for CFC and HCFC air-conditioning applications. If
used with POE ails, Total Test Kit will indicate acid, but
is not an accurate indicator of moisture.

7. Inspect ail daily for discoloration and acidity. If il stays
clean and acid-free, the system is clean. If oil shows
signs of contamination, change oil, change filter-drier,
and clean suction strainer. If filter-drier or suction
strainer is dirty or discolored, repeat this step until sys-
tem is cleaned.



2.5— Connection Points, 06D, 06E, and 06CC Compressors

LIFTING LUG
(NEW MODELS ONLY)

THREE PHASE MODELS
SUCTION VALVE
LOCATION

1/4" NPT HIGH
PRESSURE
CONNECTION

1/4" NPT PUMP
PRESSURE
(HIGH SIDE OIL
SAFETY SWITCH
CONNECTION)

7/16" - 20 SAE OIL DRAIN CONNECTION
(INSTALLED ON MODELS MANUFACTURED
AFTER 0100J----)

DISCHARGE VALVE
LOCATION

SINGLE PHASE MODELS
SUCTION VALVE LOCATED
AT MOTOR END

1/4" NPT CONNECTION

USED FOR:

a) LOW PRESSURE
CONNECTION

b) LOW SIDE OIL
SAFETY SWITCH
CONNECTION

¢) OIL FILL (SUMP)
CONNECTION

NAMEPLATE
SIGHT GLASS

CRANKCASE HEATER
(ACCESSORY)
MOUNTS TO
UNDERSIDE OF
BOTTOM COVER

NOTE: Bolt sizesand thread pitch: Compressors are built
using English unit bolts. The bolts have no exact metric
equivalents. Therefore, to prevent possible cross-threading,
loose bolts, or damage to threaded portions of the casing,
comparable metric measurements are not included.

OIL PRESSURE TAP

BEARING HEAD ASSEMBLY

Fig. 8— 06D 2-Cylinder Compressor Connection Points



1/4" NPT LOW PRESSURE CONNECTION

(DO NOT ADD OIL HERE)
DISCHARGE VALVE LOCATION

CYLINDER HEAD
COOLING FAN
MOUNTING STUDS
(REFRIGERATION
MODELS ONLY)

OPTIONAL SERVICE
SUCTION VALVE
LOCATION
(STANDARD ON
OLDER MODELS)

1/4" NPT OIL PUMP
PRESSURE (HIGH
SIDE OIL SAFETY
SWITCH
CONNECTION)
1/4" NPT OIL DRAIN
CONNECTION

NOTES:

1/4" NPT HIGH PRESSURE CONNECTION

SUCTION VALVE
LOCATION (FOR NEW
HIGH EFFICIENCY
MODELS ON MOTOR
BARREL END)(SEE
NOTE BELOW)

NAMEPLATE

1/4" NPT OIL FILL
(SUMP) CONNECTION
ALSO LOW SIDE OIL
SAFETY SWITCH
CONNECTION

SIGHT GLASS
CRANKCASE HEATER
(ACCESSORY MOUNTS
TO UNDERSIDE OF
BOTTOM COVER)

1. Bolt sizesand thread pitch: Compressors are built
using English unit bolts. The bolts have no exact metric
equivalents. Therefore, to prevent possible cross-thread-
ing, loose bolts, or damage to threaded portions of the
casing, comparable metric measurements are not

included.

2. The 13 and 16 Cfm service compressors are made with

dual suction ports.

1/8" NPT
OIL PRESSURE TAP

OLD STYLE 06D
BEARING HEAD ASSEMBLY

Fig. 9— 06D 4-Cylinder Compressor (13to 16 Cfm)
Connection Points
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DISCHARGE VALVE
LOCATION

1/4" NPT LOW
PRESSURE
CONNECTION
(DO NOT ADD
OIL HERE)

CYLINDER HEAD
COOLING FAN
MOUNTING STUDS
(REFRIGERATION
MODELS ONLY)

1/4" NPT OIL PUMP
PRESSURE (HIGH
SIDE OIL SAFETY
SWITCH
CONNECTION)

1/4" NPT DRAIN
CONNECTION

LIFTING LUG
(NEW MODELS ONLY)

1/4" NPT HIGH
PRESSURE
CONNECTION

SUCTION VALVE
LOCATION (MOTOR
BARREL END)

NAMEPLATE

1/4" NPT OIL FILL
(SUMP)
CONNECTION
ALSO LOW SIDE
SAFETY SWITCH
CONNECTION

SIGHT GLASS

CRANKCASE HEATER
(ACCESSORY)
INSERTS INTO WELL

IN BOTTOM COVER

7/16"-20 SAE DRAIN
CONNECTION

NOTE: Bolt sizes and thread pitch: Compressors are built using English unit
bolts. The bolts have no exact metric equivalents. Therefore, to prevent possible
cross-threading, loose bolts, or damage to threaded portions of the casing,
comparable metric measurements are not included.

1/8" NPT
OIL PRESSURE TAP

OLD STYLE 06D
BEARING HEAD ASSEMBLY

Fig. 10— 06D 4-Cylinder Compressor (18 to 20 Cfm)
Connection Points



1/4" NPT LOW PRESSURE CONNECTION

1/4" NPT HIGH (BEHIND CYLINDER HEAD)
PRESSURE CONNECTION (DO NOT ADD OIL HERE) SUCTION VALVE
LOCATION
DISCHARGE

VALVE LOCATION

CYLINDER HEAD
COOLING FAN
MOUNTING STUDS
(06DR MODELS
ONLY;

1/4" NPT OIL PUMP
PRESSURE (HIGH
SIDE OIL SAFETY

(MOTOR BARREL
END)

CYLINDER HEAD
COOLING FAN
MOUNTING STUDS

SOl NAMEPLATE
CONNECTION) SIGHT GLASS

1/4" NPT OIL FILL CRANKCASE HEATER
{SUMP) CONNECTION (ACCESSORY)

ALSO LOW SIDE OIL INSERTS

SAFETY SWITCH INTO WELL IN
CONNECTION BOTTOM COVER

BEARING HEAD

7/16" - 20 SAE OIL DRAIN CONNECTION (OLDER MODELS HAVE 1/4" NPT)

NOTE: Bolt sizes and thread pitch: Compressors are built using English unit
bolts. The bolts have no exact metric equivalents. Therefore, to prevent possible
cross-threading, loose bolts, or damage to threaded portions of the casing,
comparable metric measurements are not included.

1/8" NPT
OIL PRESSURE TAP

OLD STYLE 06D
BEARING HEAD ASSEMBLY

Fig. 11 — 06D 6-Cylinder Compressor (25, 28, 37,
and 41 Cfm) Connection Points

47



TEMPERATURE SENSOR
CYLINDER HEAD
DISCHARGE GAS

CYLINDER HEAD
COOLING FAN
MOUNTING STUDS
(06ER MODELS ONLY)

14" NPT HIGH
PRESSURE
CONNECTION

1/4" NPT LOW
PRESSURE
CONNECTION
FACTORY SUPPLIED
SCHRADER TYPE
FITTING

(DO NOT ADD OIL HERE)
BLANK PLATE
REMOVE FOR
EQUALIZING LINE
OR OIL FLOAT
CONNECTION

1/4" NPT OIL PUMP

PRESSURE CONNECTION

OIL PRESSURE ACCESS TEE

TO BE INSTALLED IN THIS CONNECTION
HIGH SIDE CONNECTION OF OIL
PRESSURE SWITCH TO BE CONNECTED
TO FLARED END OF INSTALLED TEE

7/16"-20 SAE OIL DRAIN
CONNECTION
CRANKCASE OIL SUMP

DISCHARGE VALVE
LOCATION

LIFTING LUG
(NEW MODELS ONLY)

OIL LEVEL SIGHTGLASS
INTERCHANGEABLE
'WITH BLANK PLATE

NAMEPLATE LOCATION
CRANKCASE MOTOR
BARREL-LEFT SIDE

SUCTION VALVE
LOCATION
(ON MOTOR END COVER)

1/4" NPT OR
5/8-18 SAE OIL DRAIN
CRANKCASE MOT
COMPARTMENT
6:00 POSITION
CRANKCASE MOTOR
BARREL
BEARING HEAD
(CONTAINS OIL PUMP)
1/4" NPT (2) CONNECTIONS
(1) ABOVE SIGHTGLASS
(1) ABOVE BLANK PLATE
USED FOR:
A) OIL FILL CONNECTION
B) LOW SWITCH OIL SAFETY
SWITCH CONNECTION
CRANKCASE HEATER
(ACCESSORY)
INSERTS INTO WELL
IN BOTTOM COVER

NOTE: Bolt sizes and thread pitch: Compressors are built using English unit
bolts. The bolts have no exact metric equivalents. Therefore, to prevent possible
cross-threading, loose bolts, or damage to threaded portions of the casing,
comparable metric measurements are not included.

Fig. 12— 06E 4-Cylinder Compressor (50 and old 66 Cfm)
Connection Points



1/4" NPT HIGH
PRESSURE CONNECTION

DISCHARGE VALVE AND
LIFTING LUG LOCATION

CYLINDER HEAD
COOLING FAN
MOUNTING STUDS
(06ER MODELS ONLY)

1/4" NPT LOW PRESSURE
CONNECTION

FACTORY SUPPLIED
SCHRADER TYPE FITTING
(DO NOT ADD OIL HERE)

BLANK PLATE
REMOVE FOR
EQUALIZING LINE
OR OIL FLOAT
CONNECTION

1/4" NPT OIL PUMP

PRESSURE CONNECTION

OIL PRESSURE ACCESS TEE

TO BE INSTALLED IN THIS CONNECTION

HIGH SIDE CONNECTION OF OIL

PRESSURE SWITCH TO BE CONNECTED

TO FLARED END OF INSTALLED TEE OIL LEVEL SIGHTGLASS

INTERCHANGEABLE
WITH BLANK PLATE

TEMPERATURE SENSOR
CYLINDER HEAD

SUCTION VALVE
DISCHARGE GAS LOCATIO!

ION
(ON MOTOR END COVER)

NAMEPLATE
LOCATION

5/8-18 SAE OIL DRAIN
CRANKCASE MOTOR
COMPARTMENT 6:00 POSITION
CRANKCASE MOTOR BARREL

BEARING HEAD
(CONTAINS OIL PUMP)

1/4" NPT (2) CONNECTIONS
(1) ABOVE SIGHTGLASS
(1) ABOVE BLANK PLATE
USED FOR:
A) OIL FILL CONNECTION
CRANKCASE HEATER B) LOW SWITCH OIL SAFETY
(ACCESSORY) INSERTS INTO ~ SWITCH CONNECTION
WELL IN BOTTOM COVER

7/16"-20 SAE OIL DRAIN
CONNECTION
CRANKCASE OIL SUMP

NOTE: Bolt sizes and thread pitch: Compressors are built using English unit
bolts. The bolts have no exact metric equivalents. Therefore, to prevent possible
cross-threading, loose bolts, or damage to threaded portions of the casing,
comparable metric measurements are not included.

Fig. 13— 06E 6-Cylinder Compressor (65, 75, 99 Cfm)
Connection Points



1/2-13 UNC-LIFTING LUG |
WKEE%IADGE CONNECTION (LUG NOT 1/4-NPT INTERSTAGE

PRESSURE TAP*
CONNECTION FROM SUPPLIED WITH (INCLUDES SCHRADER
SUBCOOLING HEAT COMPRESSOR) FITTING TO RELIEVE
EXCHANGER, SEE FIG. 14B CRANKCASE PRESSURE)
FOR PORT TO

DESUPERHEAT LOW

STAGE DISCHARGE

SUCTION VALVE
LOCATION (TO LOW
STAGE CYLINDERS)
1/4" NPT HIGH SIDE
OIL SAFETY SWITCH
CONNECTION
SUCTION MANIFOLD
(TO LOW STAGE

CYLINDERS)

1/4-NPT LOW STAGE

PRESSURE TAP

(NOT SHOWN)

7/16™-20 SAE OIL
1/4" NPT OIL FILL (SUMP) DRAIN CONNECTION

. CONNECTION ALSO LOW ;

BOTTOM OF CYLINDER SIDE OIL SAFETY SWITCH (WAS 1/4"NPT)
HEAD HAS A BOSS AND oEAToN
1/4 NPT JUST LIKE THE TOP

NOTE: Bolt sizes and thread pitch: Compressors are built using English unit
bolts. The bolts have no exact metric equivalents. Therefore, to prevent possible
cross-threading, loose bolts, or damage to threaded portions of the casing,
comparable metric measurements are not included.

Fig. 14A — 06CC Compressor (16 to 37 Cfm), 06D Body Pump
End Connection Points



1/4" NPT HIGH

CYLINDER HEAD SE’E(;EURE AP TERMINAL BOX
SENSOR (HIGH STAGE
DISCHARGE TEMP) IF AVAILABLE USE
(NOT SHOWN) PORT ON SERVICE
VALVE TO DESUPERHEAT
LIQUID INJECTION FITTING
PN 2TA1004
IF PORT NOT
AVAILABLE TAP
TUBING HERE
DISCHARGE
SERVICE
VALVE
HIGH SIDE
CYLINDER HEAD
OIL LEVEL
SIGHT GLASS
CRANKCASE HEATER
(ACCESSORY)
INSERTS INTO WELL NAMEPLATE HIGH STAGE
INBOTTOM COVER INLET

NOTE: Bolt sizes and thread pitch: Compressors are built using English unit
bolts. The bolts have no exact metric equivalents. Therefore, to prevent possible
cross-threading, loose bolts, or damage to threaded portions of the casing,
comparable metric measurements are not included.

Fig. 14B — 06CC Compressor (16 to 37 Cfm), 06D Body M otor
End Connection Points
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CYLINDER HEAD NAMEPLATE 1/4" HIGH STAGE
SUCTION VALVE SENSOR (HIGH STAGE PRESSURE TAP

LOCATION DISCHARGE TEMP)

TERMINAL
BOX

1/4" NPT INTERMEDIATE
STAGE PRESSURE
CONNECTION FACTORY
SUPPLIED SCHRADER
TYPE FITTING

1/4" NPT (2) CONNECTIONS
(1) ABOVE SIGHT GLASS
(1) ABOVE BLANK PLATE

USED FOR:

A) OIL FILL CONNECTION CRANKCASE HEATER

B) LOW SIDE OIL SAFETY (ACCESSORY)
SWITCH CONNECTION INSERTS INTO WELL

IN BOTTOM COVER

OIL LEVEL 7/16"-20 SAE OIL DISCHARGE VALVE
SIGHTGLASS  pRAIN CONNECTION LOCATION
(WAS 1/4" NPT)

NOTE: Bolt sizes and thread pitch: Compressors are built using English unit
bolts. The bolts have no exact metric equivalents. Therefore, to prevent possible
cross-threading, loose bolts, or damage to threaded portions of the casing,
comparable metric measurements are not included.

Fig. 15A — 06CC Compressor (50to 99 Cfm), 06E Body Pump
End Connection Points
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CONN. FROM SUBCOOLING

HEAT EXCHANGER OR PORT 3/4-10 UNC C? SUCTION MANIFOLD

TO DESUPERHEAT LOW LIFTING LUG CONN. (TO LOW STAGE CYLINDERS)
STAGE DISCHARGE (LUG NOT SUPPLIED)

IF PORT NOT
AVAILABLE
TAP TUBING
HERE

IF AVAILABLE USE

PORT ON SERVICE 1/4" LOW STAGE
VALVE TO DESUPERHEAT INPUT PRESSURE
LIQUID INJECTION FITTING

PN 2TA1004

HIGH STAGE INTERSTAGE
INLET MANIFOLD

NOTE: Bolt sizes and thread pitch: Compressors are built using English unit
bolts. The bolts have no exact metric equivalents. Therefore, to prevent possible
cross-threading, loose bolts, or damage to threaded portions of the casing,
comparable metric measurements are not included.

Fig. 15B — 06CC Compressor (50to 99 Cfm), 06E Body M otor
End Connection Points
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2.10— Torque Guide - 06D and 06CC (16 to 37 Cfm)

Compressors
SIZE TORQUE | TORQUE
DIAMETER | THREADS | RANGE | RANGE USAGE
(in.) (FT-LB) (NM)
1/16 Pipe 8-12 11-16 Pipe plug crankshaft
1/8 Pipe 6-10 8-14 Qil return check valve
No. 10 32 4-6 5-8 Oil pump drive segment
1/4 Pipe 20-25 27-34 Pipe plug
1/4 20 10-12 14-16 Con-rod cap screw
Baffle plate crankshaft
Side shield
va 28 1215 16-20 | pump drive segment
Unloader
16-20 22-27 Cover plate bearing head
16-20 22-27 Terminal plate cap screw
16-20 22-27 Interstage outlet (CC)
5/16 18 16-20 22-27 Interstage manifold (CC)
16-20 22-27 Liquid injection (CC)
16-20 22-27 Suction manifold (CC)
20-25 27-34 Suction service valve
20-33 27-44 Discharge service valve
P.E. bearing head, crankcase
Bottom plate, crankcase
3/8 16 30-35 40-48 Compressor foot
Cylinder head
Motor end cover, crankcase
P.E. bearing head at
3/8 24-SAE 6-12 8-16 10-o’clock position
NOTE: Not a field usable fitting
7/16 14 55-60 75-81 Motor end cover, crankcase
Qil drain, on bottom cover
7116 20-SAE 6-12 8-16 plate 4-cyl (18-20 Cfm) and
6-cyl 06D
1/2 20 10-12 14-16 Oil pressure regulator
1/2 13 80-90 109-122 | Suction service valve
Equalization spinner tube
5/8 11 25-30 34-40 assembly
1-1/2 18 35-45 48-61 Oil level sight glass

LEGEND

(CC) - Compound Cooling compressors only
NM - Newton meter (metric torque rating)
SAE - Society of Automotive Engineers

*See Fig. 30 page 133, for jam locations.
Torque for jam nut #3 for compressors manu-
factured after 0203J--. For compressors built
before this, jumper bar must be under jam nut

#3 or Loctite #089 applied to jam nut #2, or use
12 ft-lb.

NOTE: Bolt sizes and thread pitch: Compres-
sors are built using English unit bolts. The bolts
have no exact metric equivalents. Therefore, to
prevent possible cross-threading, loose bolts, or
damage to threaded portions of the casing,
comparable metric measurements are not
included.
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2.11 — Torque Guide - 06E and 06CC (50 to 99 Cfm)

Compressors
SIZE TORQUE | TORQUE
DIAMETER | HREADS | RANGE | RANGE USAGE
(in.) (FT-LB) (NM)
1/16 Pipe 8-12 11-16 | Pipe plug crankshaft
1/8 Pipe 10-12 14-16 | Orifice crankcase
No. 10 32 4-6 5-8 Oil pump drive segment
Con-rod cap screw
1/4 20 10-12 14-16 | Miotor lead set screw terminal
1.5-25 2-3
plate
3-5 4-7 Sight glass
4-6 5-8 Cylinder head gasket tab screw
14 28 12-15 16-20 Terminal box
12-15 16-20 Unloader valve
12-15 16-20 Discharge valve stop
12-15 16-20 Oil pump drive segment
5/16 18 16-20 22-27 Cover plate bearing head
20-25 27-34 Discharge service valve (4-cyl)
12 16 Terminal post jam nut #1*
1 1 Terminal post jam nut #2*
12 16 Terminal post jam nut #3*
3/8 16 10-20 14-17 Oil plug bearing head
30-35 40-48 Bottom plate, crankcase
30-35 40-48 | Compressor foot
30-35 40-48 Terminal block
P.E. Bearing head at 10 o’clock
3/8 24-SAE 8-12 11-16 | position
NOTE: Not a field usable fitting
5/8 18-SAE 25-40 27-54 Access port under motor barrel
7116 14 55-60 75-81 Motor end cover, crankcase
55-60 75-81 | Bearing head, crankcase
7116 20-SAE 8-12 11-16 Oil drain on bottom plate
80-90 109-122 | Discharge service valve (6-cyl)
80-90 109-122 | Interstate outlet (CC)
12 13 80-90 109-122 | Suction service valve (1-5/8)
85-100 115-136 | Interstage manifold (CC)
85-100 115-136 | Suction manifold (CC)
85-100 115-136 | Cylinder head
1/2 Pipe 30-40 40-54 Cylinder head sensor
5/8 1 25-30 34-40 Rotor lock crankshaft
90-100 122-136 | Suction service valve (2-1/8)
3/4 16 50-60 68-81 Stator lock acorn nut
1-1/8 18 30-40 40-54 Pressure relief valve

See Table 2.10 for Notes and Legend (page 60).
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3.4 — 06D, E High Efficiency (H.E.) Compressors

High efficiency compressors were phased in between 1985
and 1987. A high efficiency compressor can be identified as
follows:

All 06D H.E. compressors (new or service replacement)
have the number “3” in the 11th digit of the model number.
See page 3 for examples.

The 06E compressor model numbers did not change. To
determine if a 06E compressor is high efficiency, check the
serial number. The following serial numbers indicate high
efficiency:

06EA models start with S/N 4585J...

06EM models start with S/N 0786J...

06ER models start with S/N 2287J...

All 06CC compressors are H.E. design.

All service compressors are high efficiency, except for some

“D” body unitswithout a“3” in the 11th digit of the model
numbers.

NOTE: The 06E H.E. valve plates are identified by an elon-
gated ear protruding from the side of the valve plate, in con-
trast to the standard efficiency valve plates which have one
(A/C - EM, EZ, etc.,) or two (refrigeration - ER, EY)
rounded ears.

3.5— Compressor Bodies Without Oil

In 1995 Carlyle began supplying new and service compres-
sors with no oil in the crankcase due to the introduction of
HFC/POE systems. This eliminates the need to drain min-
eral oil from the crankcase when alkylbenzene or POE ail is
to be used. POE ail isvery hygroscopic (will readily pick up
and retain moisture from the air). See Section 2.2, page 11
for Carlyle approved system start-up instructions and Sec-
tion 3.6 below for the proper refrigerant oils.
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3.6 — Refrigerants and Oilsfor 06D, E, CC
Compressors

Thefollowing sectionslist approved refrigerants and oilsfor
the Carlyle 06D, E, CC compressors:

Refer to the following chart for Totaline® Part Numbers for
available qils:

OIL PART NO.

ALKYLBENZENE (AB) OIL
P903-2001 (1 Gal)

Zerol 150 P903-2005 (5 Gal)
P903-2025 (1 Quart)
MINERAL OIL
P903-0101 (1 Gal)
RO 15 P903-0105 (5 Gal)

P903-0155 (55 Gal)

POLYOL-ESTER (POE) OIL
P903-1001 (1 Gal)

SW 68* P903-1025 (1 Quart)

P903-1005 (5 Gal)

POLYOL-ESTER (POE) OIL

E68 P903-1725 (1 Quart)
P903-1701 (1 Gal)

P903-1705 (5 Gal)

* Do not use in low temperature applications.

FOR HFCs:

Carlyle has approved the following UL listed refrigerants
R-404A, R-407A, R-407C, R-407F, R-448A, R-449A,
R-450A, R-452A, and R-507 for usein 06D, E, and CC
compressors. UL listed R-134a and R-513A are only
approved for usein 06D and E compressors.

The following POLY OL-ESTER (POE) are approved oils
for HFCs:

Totaline® (see Note 5).......P903-1001, 1701

Castrol (see NOte 5)....c.ovvvevrieiiiiieee E68
[Cl EMKarate......ccceovveeeveeerinienninnens RL68H
CPlcoeiceee e CP-2916S
CPlieeeeeee e Solest 68
BP Marine Enersyn.........ccceeeevvennnne MP-S68



All POE dils are very hygroscopic (will readily pick up and
retain moisture from the air) and should be used completely
once the container is opened. It is extremely difficult to
reseal the oil container effectively enough to prevent mois-
ture absorption, which in turn forms damaging acids.
NOTES:

1. The use of any non-approved refrigerant may be danger-
ous and may void the warranty. Contact the Carlyle
Compressor engineering department before using any
refrigerant or oil not listed in this guide as approved for
use in a Carlyle semi-hermetic compressor.

2. Using the wrong type or weight of oil for the refrigerant
selected will void the warranty.

3. Follow the refrigerant and/or oil manufacturer instruc-
tionswhen installing or retrofitting.

4. Castrol SW68 (Totaline® P903-1001) is approved for
usein Carrier chiller applications as well as Carrier and
Carlyle semi-hermetic compressors for air conditioning
and medium temperature applications. Castrol SW68
(Totaline® P903-1001) cannot be used in any new low
temperaturerefrigeration applicationsusing Carlyle
OEM semi-hermetic compressors. Castrol E68is
approved for usein Carlyle OEM compr essor s for
low, medium, and high temperatureranges.

5. All HFC/POE applications require a crankcase heater.

6. Moisture must be kept below 50 ppm for POE oails.

7. Inretrofit applications, ahigh flow oil pump isrequired.

For HFCs not listed above, please contact Carlyle Engineer-
ing for oil recommendations.
FOR CFCs:

Carlyle has historically approved the following UL listed
refrigerants R-22, R-500, and R-502 for usein 06D, E, and
CC compressors.
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The following MINERAL/ALKYLBENZINE are approved

oilsfor CFCs:
Totaline....cceeveeeeeeeeeeeeeeee P903-2001
WILCO..cvie e Suniso 3GS
Shrieve Chemical..................... Zerol 150
Texaco Capélla.........c.c...... WFI-32-150
|Gl Petroleum Ind.............. CRYOL -150

NOTE: For CFCsnot listed above, please contact Carlyle
Engineering for oil recommendations.

A number of blendsare not approved. Some may create a haz-
ardous dtuation. Carlyle requires al refrigerants used in our
compressorsto be AV/AL (low flammability/low toxicity). Therat-
ing is based on ASHRAE 34 safety standard. Not al AL/A1 refrig-
erants are approved for use in Carlyle compressors. Some of the
refrigerants or blends available are either flammable (AL/A2 or
A1/A3) and/or toxic (AL/B1 or A1/B3). Some AL/AL refrigerants
can change ratings if contaminated. Any replacement refrigerant
must operate with the same pressure levels and temperature ranges
as the refrigerant being replaced. Do not use any refrigerant not
specifically approved in this guide unless you have obtained
approval from the Carlyle Compressor engineering depart-
ment.

3.7 — Qil Viscosity and Pour Points

The viscosity of oils used in Carlyle reciprocating compres-
sorsis SO 68 (centistoke) for all POE oils and 150 Saybolt
Seconds Universal (150 SSU or 150 SUS) or 1SO 32 for
mineral and alkylbenzene oils. Using oil with adifferent vis-
cosity without approval from the Carlyle Engineering
Department will void the warranty.

Theoilslisted in Sections 3.6 and 3.7 and the viscosity
listed above can be used down to -40°F (-40°C). If your sys-
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tem runs at alower temperature, please contact Carlyle
Engineering for an oil recommendation.

3.8 — Oil Additives

No oil additiveisallowed without written approval from the
Carlyle Engineering Department. The use of any unautho-
rized additive will void the warranty.

3.9—Oil Pressure

All new 06D, E, CC compressors are supplied with oil
safety switch connections. Carlyle has introduced a new
high flow oil pump and changed oil pressure specifications
due to changesin lubricants and refrigerants. The following
data notes the proper oil pressure range based on the com-
pressor’ s date of manufacture:

STARTING MARCH 1994 WITH S/N 1094J AND
LATER:

* For new OEM 06D and 06CC (16 to 37 Cfm) compres-
sors, the pressureis 18 to 26 psi (1.2 to 1.8 Bars)

e For new OEM 06E and 06CC (50 to 99 Cfm) compres-
sors, the pressureis 18 to 34 psi (1.2 to 2.3 Bars)

* Notethat service compressors did not receive the new
pump until serial number starting with S/N 2994M and
later.

BETWEEN MAY 1984 AND MARCH 1994 OR

BETWEEN S/N 2084J AND 1094J:

e Forall 06D, E, CC compressors, the oil pressureis 16 to
22 ps (1.1to 1.5Bars)

BEFORE MAY 1984 OR BEFORE S/N 2084J:

» For all 06D,E compressors, the oil pressureis 12 to 18
ps (0.8to 1.2 Bars)

» For more information about the high flow oil pump, see
Section 3.10.
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3.10 — High Flow Oil Pump (Bearing Head)

Carlyle introduced a new high flow oil pump to provide
improved lubrication with the new HFC refrigerants and
POE lubricants. The pump is adurable, automatically
reversible, high flow design. The high flow design improves
lubrication, especially with the new HFC/POE combination,
and provides improved lubrication in the case of aflooded
start. This oil pump is standard on al new and service com-
pressors. See Section 3.9 above for details on oil pressure.
For service replacement, authorized service locations will
have the new high flow oil pump only. See Section 3.11
below.

3.11 — Replacement Oil Pump/Pump End Bearing
Package

The oil pump and pump end bearing are an integral part
called the pump end bearing head. If either the oil pump or
the bearing requires replacement, order part as noted below:

PUMP END BEARING
HEAD PACKAGE USAGE
06DA660126 All 06D, 06CC (16 to 37 Cfm) compressors
06EA660157 All 06E, 06CC (50 to 99 Cfm) compressors

NOTE: The above pump end bearing head packages include a bearing head
with the high side oil safety switch connection. This pump is recommended for
all CFC, HCFC, and HFC refrigeration applications.
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3.12 — Oil Pressure Safety Switch

Carlyle uses as standard the 120-second time delay oil safety
switch, asthistime period is preferred for HFC/POE sys-
tems. Thisis a change from the 45 to 60-second time delay
used previously with CFC and HCFC systems. It is not nec-
essary to change out the older, shorter time delay switch
unless the unit is converted to an HFC/POE system.

The oil safety switch protects the compressor when lubrica-
tionislost for more than 120 seconds. The switch closes the
control circuit at start-up alowing the compressor to run for
120 seconds. Operating oil pressure must reach the mini-
mum required start pressure above suction pressure within
120 seconds for the switch to remain closed, which allows
the compressor to run. If the operating oil pressure fallsto
below the minimum stop pressure above suction for longer
than 120 seconds, the switch will open the control circuit,
shutting down the compressor.

Carlyle has approved the following oil safety switches for
all applications with 06D, E, CC compressors:

TIME PRESSURE REMOTE
CARLYLE | DELAY | CONN. DIFF. (PS)) |voLTs| RESET | ALARM
) (SEC) START | STOP CIRCUIT
1/4-in. 115/
060B210966 120 Male 8-11 4-8 230 Manual Yes
Flares
36-in.
Long
Capacity _ ~ 115/
060B2164 120 Tube 1/4- 8-11 | 4-8 230 Manual Yes
in. SAE
Nuts
06DA509570 | 120 NA | 1214|810 | S | Manual | Yes
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Use of an oil safety switch is recommended/required by
Carlyle as noted in the chart below:

TYPE OF USING 06D USING 06E USING 06CC
SYSTEM COMPRESSORS | COMPRESSORS | COMPRESSORS

Single
Compressor Recommended Required Required
without Unloading

Single
Compressor with Recommended Required N/A
Unloading

Multiple
Compressors Required Required Required
without Unloading

Multiple
Compressors Required Required N/A
with Unloading

Electronic Oil Pressure Safety Switch
See Bulletin 11T-2 at www.carlylecompressor.com

Description:

The new Carlyle Oil Pressure Safety Switch (OPSS) isan
enhanced means for protecting the compressor from loss of
lubrication. The new Carlyle OPSSis an upgrade to the
Danfoss MP54 and Penn P545 and will protect the compres-
sor from damage due to low oil differential pressurein recip
compressors with oil pump lubrication. The lack/loss of
lubrication will result in serious damage of compressor bear-
ings and sliding surfaces.

Replacement Parts:

*  P/N: 06DA660170 (Includes 06DA509570,
06DA509571, and 06DA660169)

* P/N: 06DA509570, OPSS Electronic Unit

* P/N: 06DA509571, OPSS Screw-in Sensor

* P/N: 06DA660169, Sensor Block Kit

75



OPSS Function:

The OPSS differential oil pressure switch consists of two
parts: asensor unit and an electronic unit. The electronic
unit can easily be disconnected from the sensor without
opening the oil/refrigeration circuit.

The OPSS serves to monitor the oil differential pressure
of the oil pumpsin refrigeration compressors. For this, a
screw-in sensor is mounted directly to the pump housing
and measures both the compressor's suction and oil
pump pressure simultaneously. The screw-in sensor is
thereby connected, by the sensor block, to the suction
and high pressure side of the oil pump. Thus supplemen-
tary pipe connections are not needed.

The OPSS electrical unit is fastened by a coupling ring
to the screw-in sensor and can be removed without open-
ing the oil/refrigeration circuit (not in direct contact with
the ail circuit).

Screw-in Sensor Electrical Unit
(Carlyle Part# 06DA509571)  (Carlyle Part# 06DA509570)
/

Oil Pump pressure inlet

v

Coupling Ring
Oring (maintains oil pressure DP)
Oil Sump Pressure inlet

Fig. 16 — Oil Pressure Safety Switch

1.) OPSS Operation:

The OPSSisadua power low oil DP switch 120/
240V ac (Blue/Brown wires).
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Compressor Start: Oil pressure monitoring is activated
once the supply voltageis applied to the operating recog-
nition signal, which is applied to D1 (violet wire) viaan
auxiliary contactor or motor contactor (see wiring dia-
gram). Following a compressor start, the OPSS allows
for a120 second oil pressuretransition delay to allow the
compressor to reach steady oil pressures. Thedifferential
pressure monitoring is activated after the expiration of
the 120 second compressor starting transition time.

A low differential oil pressure (9 psig) for a continuous
120 seconds will lead to alocked switch and trip the
compressor off.

Also, atime integrated low differential oil pressure (9
psig) that is fluctuating 60% of the time <=to 9 psig
over a5 minute rolling window will lead to alocked
switch and trip the compressor off.

A manual reset of the relay can be carried out by the
built-in push button, or by activating the operating rec-
ognition (D1) or by a5 second power reset.

The monitoring of internal errorsis always active. Any
faults that occur in any operational phase will lead to a
locked switch off of the relay after 5 seconds and trip the
compressor. The potential-free relay contact can be
looped into asafety circuit without an auxiliary relay. An
installation check monitors for the proper assembly. An
LED status will indicate if the OPSSis faulty or not cor-
rectly installed (See LED Status Table).

The built-in LED indicates the actual operating state of
the compressor's oil pump pressure. Once the oil DP pre-
set value has been reached (13 psig), the LED light will
be off and the OPSS output contacts remain in the closed
position (Gray and Orange wires). If the differentia oil
pressure falls below the cut-out preset value (9 psig) for
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a continuous 120 seconds or atime integrated low delta
P for 120 seconds, the OPSS output contacts will open
and shut down the compressor and indicate the status per
the LED indicator (See LED Status Table€).

2.) Qil Sensor Block Installation (06D/E/CC)

1. Remove cover plate bolts, cover plate and gasket from
bearing head. (During reassembly be sure that spring and
recess cup arein place and do not re-use factory installed
gasket.)

2. Instal the 1/4-in. NPT O-ring seal fitting into the high
side oil pump pressure port on the compressor as shown
(Torque to 20-25 ft/lbs):

Install 1/4" NPT
«— O-ring fitting.

(P/N 06EA407204)

Fig. 17— Cover Plate Removed

3. The sensor block gasket (P/N 06DA504473) isinstalled
between the bearing head and sensor block with the bead
side facing you. Lightly oil the gasket. Make sure the
bearing head surface is clean and free from any debris.
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Fig. 18 — OPSS Sensor Block Gasket

4. Next, install the sensor block (P/N 06EA507202) over
the gasket and the 1/4" NPT O-ring seal fitting as shown.
Mount the sensor block to the bearing head using the
four 5/16"-18 x 1-1/4" Allen head bolts provided in the
kit (Torque to 15-20 ft/lbs). (Be sure spring and recess
cup arein place).

Fig. 19 — OPSS Sensor Block Installed
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5. Install the OPSS sensor into the Sensor Block. Be sure
the copper washer isin-place. Tighten the sensor's 1" hex
nut securely to the sensor block (torque 45-55 ft/Ibs).

Fig. 20— OPSS Sensor Installed

6. Installation and Wiring for OPSS (06D/E/CC/M)

« Instal the coupling ring end of the OPSS electrical unit
to the sensor by hand and secure tightly.

» Theéelectrical connections for the OPSS electrical unit
need to be carried out according to the proposal in the
wiring diagram.

OPSS Electronic Unit (Part# 06DA509570)
-

—
¢————————— 0PSS Sensor installed (Part# 06DA509571)

Coupling Connection Ring (secure by hand)

< QOil Pump pressure port (optional monitoring)

+———————_ Sensor Block

Fig. 21 — OPSS Complete Assembly
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Technical specifications

Permitted Temperature

-22 Fto +194 F

Differential Pressure

Cut-out 9 psig +1 psig
Reset 13 psig +1 psig

Operating Pressure

435 psig

Electronic Unit (BN/BU) Dual Voltage Connection

AC 50/60 Hz 115-230V -15/+10%

Operating Recognition Connection (D1) Dual Voltage

AC 50/60 Hz 115-230V -15/+10%

Ambient Temperature Range

-22 Fto 158 F

Delays:

« Relay on after applying the supply voltage
« Relay on after previous locking

« Starting transition time D1 active

« Relay off (error)

« Relay off (diff. pressure missing)

« Reset by interrupting the supply voltage

« Reset by button

« Reset by operating recognition (D1)

3s tls

120s +5s

5s +2s

5s +2s

120s +5s (time integration)
About 5s

About 1s

About 1s

Output Relay

AC 240V 2.5A C300

Protection Class Acc. to EN60529

IP54 in built-in status

Wiring Diagram

JIN/PE AC 50/80Hz 400V

L1

L2

L3

N ——-Tn-—----—-—-——

PE g =

N (BU)
H1

N

F4
" reset
" L] s
on r— =
- [Heh-4
|
]
reset -1 | «
= 1
L1(8N) o1 (V)
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The OPSS can be reset in three different ways:

» Disconnect the module from the power supply for 5 sec-
onds.

* Push the rest button.

* Reset by operating recognition signal (D1), violet wire
for 5 seconds.

Once the module is reset, the compressor is alowed to re-
start again after a 120 second time delay.

LED Flash Codes:
Flashing 10 times per second:

* Internal Error.

« Voltage Supply too low.

« Electrical unit not completely attached to sensor.
« Operating recognition on but relay still off.

Flashing 1 time per second:

* Reset Delay

Continuous Light:

e Oil Differentia Pressure low.
OFF:

« Differential pressure OK, no error.
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3.13— 06CC, E Discharge Gas Cylinder Head
Temperature Sensor and O6E Pressure Relief Valve

All OEM Carlyle 06EA, EM, ER compressors since 1982 are
equipped with a discharge gas temperature sensor. The sensor
isinstalled in the discharge or center head on all six-cylinder
(three-head) models. The four-cylinder O6E compressors (two
heads) have the sensor in the left side head as viewed from
the oil pump end. All 06CC compressors have the sensor
located in the discharge (high stage) head.

Pressure Relief Valve

All 06E compressors and all 06CC 50-99 cfm compressors
are equipped with a pressure relief valve that relieves from
discharge pressure to crankcase pressure. It islocated under
the center cylinder head on all 6-cylinder O6E and 06CC com-
pressors, and under the discharge service valve on al 4-cylin-
der 06E compressors. Therelief valve is sealed with a metal
gasket:

Part Number Description

EB51FN272 - 400 psi Relief Valve (differential pressure)
6G65-1251 - Relief Valve, Gasket

An 11/16 in. drag link socket can be useful for removing or
installing the relief valve.

When the discharge gas temperature in the cylinder head
exceeds the sensor trip setting (see below), the sensor will
open the control circuit and shut off the compressor. The
head sensor must be wired into the control circuit by the
OEM and is pilot duty only at 240V = 0.52A, at 115V =
1.04A. The sensors are threaded into the head without a
well. Therefore, when changing a sensor, the compressor
must first be isolated and evacuated.



CYLINDER HEAD TEMPERATURE SPECIFICATIONS

Refrigeration from 1982 to
mid-1998 for 06ER, EM,
EY and EZ

All 06E and 06CC
Compressors

Part Number
Opens
Closes

Wire Color
Thread

HN68GA295
325° + 8° F (163° + 4°C)
250° + 12° F (121° + 7°C)
Silver Grey
1/2-in. NPT

HN68GA242
295° + 5° F (146° + 3°C)
235° F minimum (113°C)
Black
1/2-in. NPT

NOTE: 325 F sensor is no longer available, for service replacement use HN68GA242.

NOTES:

1. Since 1993 all Carrier 06 series air conditioning com-
pressors have been made without a sensor. All Carlyle
OEM 06 series compressors are equipped with a sensor.

2. Starting in mid-1998 all Carlyle OEM compressors,
including 06EA, EM, ER and all 06CC models, are built
using the HN68GA 242 sensor. The changeto asingle
sensor model is due to theincreased use of HFC refriger-
ants, which operate at lower temperatures.

3.14 — 06D, E Cylinder Head Cooling Fans

Cylinder head cooling fans are recommended on all applica-
tions where the saturated suction temperature (SST) is
below 0°F (-18°C). A cylinder head cooling fan must be
used for all R-22 single stage applications below 0°F
(-18°C) and all R404A/507 single stage applications bel ow
-25°F (-32°C). A cylinder head cooling fan is recommended
(but not required) for any two-stage (Compound Cooling)

applications.
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CYLINDER HEAD COOLING FAN REPLACEMENT PARTS

DESCRIPTION 06D, 06CC (16 to 37 Cfm) | 06E OGEEm(fo to 99
Head cooling fan assembly
- 208/230V 06DA680070 06DA680072
Head cooling fan assembly 06DA680071 06DA680073
Head cooling fan assembly,
less mounting - 208/230V 06DA680074 06DA680074
Head cooling fan assembly,
less mounting - 460V 06DA680075 06DA680075
Mounting kit 06DA680076 06DA680077
Replacement motor - 208/ 06DA680079 06DAG680079
Replacement motor - 460V 06DA680078 06DA680078
Replacement fan blade 06DA680080 06DA680080
Mounting stud nuts 3/8 - 16 1/2 - 13

3.15 — Capacity Control Accessory Packages (Suction
Cut-Off Unloading Type)

The following suction cut-off capacity control packages are
available to field convert those 06D, O6E compressors with-
out unloading. With the exception of the 06D 2-cylinder
model s, these packages can be added to any new, replace-
ment, or existing 06D or O6E compressors. See Fig.22.

NOTE: Before adding a suction cut-off control packageto a
compressor currently without unloading, consider all line
piping sizes and design to ensure proper oil return to com-
pressor with reduced (unloaded) refrigerant flow rates.
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CAPACITY CONTROL PACKAGES

CAPACITY CONTROL PACKAGES

COMPRESSOR TYPE PSS UNLOABER
VALVE
06D Electric 06DA660177* 06DA660175
06D Pressure 06DA660090 06DA6601761
06E Electric 06EA660171* 06DA660175
06E Pressure 06EA660139 06DA660176+

* Coil NOT included, order separately (see Section 3.18).
1 Special Allen head wrench to change valve is part number 06EA680036.

NOTES:

1

Each package unloads 2 cylinders (1-step) and includes
(1) cylinder head assembly with applicable unloader
valve (electric or pressure) and necessary gaskets.
When adding the suction cut-off unloading feature to
any compressor, it is no longer necessary to change the
valve plate. The suction cut-off method of unloading
functions independently of the valve plate.

To avoid interfering with hi-lo pressure connections or
cylinder head sensor, install the unloader cylinder head
asfollows (viewed from P.E. of compressor):

06D 4-cyl - left hand cylinder deck

06E 4-cyl - right hand cylinder deck

06D, 06E 6-cyl - either cylinder deck (both when appli-
cable)

Unloader valve gasket part number 06EA501253.
Unloader is not available for 06CC compressors.

SMART UNLOADING CAPACITY CONTROL PACKAGE

Compressor Description Type Package NO.

06D* Cylinder head with

Unloader valve Electric 06DA409557

Cylinder head with

*
06E unloader valve

Electric 06EA407189

* Does not include gaskets, bolts, and solenoid coils.
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LOADED OPERATION

UNLOADED OPERATION

Fig. 22 — L oaded and Unloaded Operation
3.16 — Capacity Control Coil Packages (06D, E)

COIL PACKAGE PART NUMBER VOLTAGE
EF1927001 120-1-50/60
EF1977002 208/240-1-50/60
EF1927003 24-1-50/60




3.17 — Crankcase Heater Data

Crankcase heaters help reduce refrigerant migration to the
compressor during shut-down. Crankcase heaters are
designed to raise the temperature in the compressor oil com-
partment approximately 15 to 25°F (8 to 14°C). Carlyle rec-
ommends crankcase heaters be wired so the heater is
energized only when the compressor shuts off. Crankcase
heaters should be “ON” initially for 24 hours before starting
the compressor. All HFC/POE applications require a crank-
case heater.

STRAP-ON HEATERS:

Mounted externally to the underside of the stamp steel bot-
tom plate. Install axially using (2) bottom plate bolts plus
brackets and screws in package. Used on 06D( )808, 109,
013, 313, and 316 compressors. All strap-on heaters are 50
watts.

INSERTION HEATERS:

Insert into cast well (hole) in cast iron bottom plate. Circular
clip with barbs secures heater. Used on 06D( )718, 818, and
820 4-cylinder compressors, all 6-cylinder 06D compres-
sors, all 06E and al 06CC compressors. Insertion heatersare
available in 125 and 180 watt sizes.

CRANKCASE HEATER PACKAGES

CRANKCASE HEATER CONDUIT |  WIRE

HEATER TYPE NUMBER | VOLTAGE | WATTS | LENGTH | LENGTH

PACKAGE in. (cm) in. (cm)
06DA660091 | Strap-on | HT33AK300 115 50 24 (61) 39 (99)
06DA660092 | Strap-on | HT33BK310 230 50 24 (61) 39 (99)
06EA660165 | Insertion | HT36DM132 115 180 19 (48) 24 (61)
06EA660167 | Insertion | HT36DM134 115 180 52 (132) | 73(185)
06EA660166 | Insertion | HT36DM432 230 180 19 (48) 24 (61)
06EA660168 | Insertion | HT36DM434 230 180 52(132) | 73(185)
06EA660076 | Insertion | HT36DL480 480 125 — 24 (61)
NOTES:

1. Insertion heaters use AS8IVF056 tubular clip.

2. Thermal grease is provided and must be used with 180 watt heaters (grease packet
PN 38AQ680001).
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3.18 — Compressor Mounting Data

Mounting packages are available to mount individua com-
pressors. Package contains mounting springs, threaded studs,
snubbers, spring cups, nuts, and washers for (1) compressor.

MOUNTING PACKAGE NUMBER USE WITH BODY STYLE
06DA660058 06d 2-cyl
06DA660056 06D 4-cyl
06DA660057 06D, 06CC (16 to 41 Cfm) 6-cyl
06EA660089 06E 4 and 6-cyl and 06CC (50 to 99 Cfm)

COMPRESSOR MOUNTING PLATE PACKAGE

No. 06EA 660096

This universal mounting plate will accommodate any size
06D, 06E, and 06CC compressor. Mount plate to existing
base and mount the Carlyle compressor to the plate. Package
includes pre-drilled mounting plate, spacers, and template.

3.19 — Compressor Service Valves (06D, E, CC)

SENSOR VALVE BOLT HOLE
PACKAGENO+ [  PACKAGET | 0DS (in) SPACING NUMBER
06DA660060 06EA900412 5/8 brass 1-5/8 EN32AA250
06DA660061 06EA900422 718 brass 1-5/8 ENO7AA271
06DA660062 06EA900432 7/8 brass 1-3/4 ENO7AA284
06DA660063 06EA900442 1-1/8 brass 2-1/2 sq. ENO7EA033
06DA660064 06EA900452 1-1/8 brass 1-3/4 ENO7AA348
06DA660065 06EA900462 1-3/8 brass 2-1/2 sq. ENO7EA039
06EA660090 06EA900472 1-5/8 brass 2-1/2 sq. ENO7EA041
06EA660091 2-1/8 brass 3-1/16 sq. EM13RA516
06EA660164 06EA900482 2-1/8 steel 3-1/16 sq. ENO7EA510

* Valve packages consist of (1) service shut-off valve and required gasket and mounting
bolts.

NOTE: Sensor valve packages required with Carlyle Sentinel module. Adapter for 06CC
Liquid Injection Port PN 2TA1004.

3.20 — Service Valve Gaskets (06D, E, CC)

DESCRIPTION FIBERP\A/ELIQ/IAI‘EGGIEéSKET METALP\//A%IRVAEGGEASKET
2-bolt 1-5/8-in. spacing 6D23-1421 06DA504143
2-bolt 1-3/4-in. spacing 6D40-1131 06DA504163
4-bolt 2-1/2-in. spacing 6D68-1131 06DA504153

Circular, No Holes 6G65-1061 —

* Service package contains 12 gaskets.
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3.21 — Oil Drain Plug Adapter

All new compressors, except for 06D( )808, 109, 013, 313,
and 316 models, are built with a 7/16-20 SAE fitting and
O-ring asthe oil drain plug. Carlyle offers an oil drain
adapter, PIN DE14CA 126, which replaces the SAE plug.
This adapter allows the installation of a 1/4 in. NPT angle
valve as adrain fitting.

3.22 — Sight Glass Adaptersfor Oil Equalization

ADAPTER PACKAGE P/N

COMPRESSOR USAGE

06DA900072
06EA660127

For 06D and 06CC (16 to 37 Cfm)
For 06E and 06CC (50 to 99 Cfm)

3.23 — Replacement Sight GlasyInstallation Tool

SIGHT GLASS PACKAGE/
INSTALLATION TOOL

COMPRESSOR USAGE

5F20-152 Sight Glass (S.G.)*
KM39BNO010 (S.G. without O-ring)
KK71GWO015 (O-ring for S.G.)
T133300B-1 (Installation Tool)

All 06Ds and 06CC (16 to 37 Cfm)
All 06Es and 06CC (50 to 99 Cfm)
All 06Es and 06CC (50 to 99 Cfm)
All 06Ds and 06CC (16 to 37 Cfm)

* 5F20-152 sight glass assembly includes 5F20-1631 gasket.

3.24 — Replacement Motor End M ounting Foot

MOTOR END FOOT P/N

COMPRESSOR USAGE

MOUNTING
HOLE WIDTH (in.)

All 2 cylinder 06D
All 4 cyl. 13'and 16 Cfm 06D

6D40-1042 e e DA A 8.875
duty models
6D48-2063 All 4 cyl. 18 ans 20 Cfm 06D 8.25
All 4 cyl. 06DR and DM and
06EA500052 06CC (16 to 37 Cfm "D’ Body) 8.875 and 11.375
All 06EA A/C duty models
06EA501172 06CC (50 to 99 Cfm “E” Body) and | g g75 ang 11.375

All 06ER/EM Refrig. duty models
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3.25 — Gaskets - Cylinder Head and Valve Plate

GASKET TYPE I PART NUMBER

06D COMPRESSORS

1: Cylinder head gaskets

a. Side bank, no unloading
b. Side bank, with unloading (suction cut-off design) 82%228%%5
c. Side bank, with unloading (hot gas bypass design) 05GA502183
d. Center bank 05GA502173
2: Valve plate gaskets
a. Standard 2" diameter cylinder bore
b. Old design 1-13/16" diameter cylinder bore O 0013
c. Blank-off (special) used only on old standard 16 Cfm 06DAB502923
models with suction valve at P.E. and using H.E. valve
plates

06E COMPRESSORS

1: Cylinder head gaskets

a. Side bank, no unloading 06EA503304
b. Side bank, with unloading (suction cut-off design) 06EA503334
c. Side bank, with unloading (hot gas bypass design) 06EA503314
d. Center bank 06EA503314
2: Valve plate gaskets
a. H.E., low temperature (ER, EY) 0.028"/0.036" Package #06ER660012

contains:
(1) 06EA501853 gasket/
(2) suction valves
b. H.E., medium temperature (EM, EZ) 0.067"/0.072" 06EA504884 (fiber) or
06EA506414 (metal)

¢. H.E., high temperature (EA, ET) 0.067"/0.072" 06EA504884
d. Old standard, low temperature (ER, EY) 0.035"/0.041" 06ER660012
e. Old standard, medium temperature (EM, EZ) 0.035"/0.041" 06ER660012
f. Old standard, high temperature (EA, EX) 0.067"/0.072" 06EA504884

06CC COMPRESSORS

16 to 37 Cfm
a. Cylinder head 05GA502213
b. Valve plate 05DA500153
¢. Suction manifold 6D40-1131*
d. Interstage manifold 6D40-1131*
e. Liquid injection 6D23-1421*
f. Interstage tube 6D23-1421*

50 to 99 Cfm
a. Cylinder head 06EA503334
b. Valve plate 06EA506414
¢. Suction manifold 6D68-1131*
d. Interstage manifold 6D68-1131*
e. Liquid injection 6D23-1421*
f. Interstage tube 6D68-1131*

* Service package contains 12 gaskets.
NOTE: “H.E.” and “Old Standard” are designations based on date of manufacture; see Sec-
tion 3.4 page 68 for details.
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3.26 — Miscellaneous
Terminal Plate Gasket

COMPRESSOR USAGE GASKET
06D, 06CC (16 to 37 Cfm) 6D40-1061
06E, 06CC (50 to 99 Cfm) 6G45-1082
Sensor Block Gasket
COMPRESSOR USAGE GASKET
06D, 06E, 06CC 06DA504473

Electrical Terminal Barrel Nut Tool (Socket tool used for
installation for terminal nuts)

COMPRESSOR USAGE GASKET

All 06D, 06CC (16 to 37 Cfm) P920-0009
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3.27 — Valve Plate Packages, Service Replacement

Carlyle began installing high efficiency valve platesin the
mid 1980’ s. With afew exceptions noted, the valve plates fit
all current and older Carlyle compressors. Check notes

below the table for exceptions.
COMPRESSOR USAGE I VALVE PLATE PACKAGE
06D, 06CC (16 to 37 Cfm) Compressors
a. 06DR (if using 06DR013 or 06DR316 models 06DA660151
see note 2)
b. 06DM, DA (if using 06DM313, or 06DM316 models 06DA660152
see note 2)
c. 06CC (16 to 37 Cfm) low stage valve package 06CY660002
d. 06CC (16 to 37 Cfm) high stage valve package 06DA660152
06E, 06CC (50 to 99 Cfm) Compressors
a. 06ER 06EA660143
b. 06EM, EA 06EA660137
c. 06CC (50 to 99 Cfm) low stage valve* 06EA660159
d. 06CC (50 to 99 Cfm) high stage valve 06EA660137

* Includes relief valve for both low stage banks.

NOTES:

1. Carlyle recommends the 06ER660017 service replacement valve plate kit for all 06ER
compressors in low temperature environmental chamber applications (see Note 6, below).

2. All high efficiency (units with a “3” in the 11th digit of the model number) 06DR013 and
06DM313, 06DR316, and 06DM316 models have a 2" diameter cylinder bore and use the
above valve plate kits. Older 13 and 16 cfm (prior to 1985) models have a 1-13/16" diameter
bore and cannot use these valve plate kits. Kits for these models are no longer available.
Suction reed valve (part no. 6D45-1072) and discharge reed valve (part no. 6D75-1062)
can be used for valve plate field repair.

3. Hot gas bypass unloading requires a special valve plate kit with gaskets as follows:
06D.....cccvrrrd 06DA660131
O0BE.....ccceoend 06EA660105

The Carlyle recommended suction cut-off unloading does not require a special valve plate.
Suction cutoff unloading uses the standard high efficiency valve plate kit, which includes the
needed gasket.

4. Service valve plate kits include:

(1) valve plate assembly, (2) suction reed valves, (3) cylinder head gaskets (side, center and
suction gas unloading), (1) valve plate gasket; and for 06D compressors there are (2) suc-
tion valve position springs.

5. All new high efficiency 06DM, 06DA, and 06CC (16 to 37 Cfm) compressors have flat top
pistons. All new high efficiency 06DR and 06ER compressors have one step contoured pis-
tons. All new high efficiency 06EM, 06EA, and 06CC (50 to 99 Cfm) compressors have two-
step contoured pistons.

6. The outer edges of the valve plates have “ears” that are visible when installed on the
compressor. All new high efficiency valve plates have one elongated “ear” versus one or two
rounded “ears” on the older standard efficiency valve plates. Note the valve plate supplied
in package 06ER660017 for environmental chambers has two rounded ears.
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3.28 — Muffler Recommendations

Mufflers can reduce discharge gas pulsation and effectively
eliminate vibration problems downstream. They should be
placed as close to the compressor as possible to maximize
efficiency and minimize vibration. Mufflers should be:

« used on all 06E 66 and 99 Cfm compressor models.
* used on all 06E compressors with capacity control.

« considered for use with all 06D 37 and 41 Cfm compressor
models.

« considered for use with al 06D 6-cylinder compressors
with capacity control.

MUFFLER WEIGHT ;

PART NO. LB (KG) INLET/OUTLET (in.) | COMPRESSOR SIZED BY Cfm
06DA605594 5(2.3) 5/8 ODM 08, 09, 13, 16
06DA605604 5(2.3) 7/8 ODF 18, 20, 24
06DA605614 5(2.3) 1-1/8 ODF 28, 37,41
06EA500302 10 (4.5) 1-3/8 ODF 50
LM10HH100 6(2.7) 1-3/8 ODF 65, 75, and 06E()399
06EA500712 7(3.2) 1-5/8 ODF 06E()499, 599, and 06CC899

Mufflers can be mounted horizontally or vertically.
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3.29 — Electrical Accessories

TERMINAL BOX PACKAGE - This consists of terminal
box, cover, and necessary mounting components.

TERMINAL
BOX
PACKAGE TYPE COMPRESSOR USAGE AND SIZE

NUMBER

06DA660078 | Drawn Steel | All 06D 2-cyl. (6" x 5-3/4") (15.2 x 14.6 cm)

06DA660075 | Fabricated | All 06D 4-cyl. (6" x 5”) (15.2 x 12.7 cm)

06DA660150 | Fabricated | All 06D 6-cyl. and 06CC 16 to 37 Cfm (6" x 8”) (15.2 x 20.3 cm)
06EA660095 | Drawn Steel | All 06E 4 and 6-cyl. compressors and

06CC 50 to 99 Cfm (7" x 7”) (17.8 x 17.8 cm)

TERMINAL LUG PACKAGE - The 06DA660095 package
consists of six, screw-on terminal lugs with set screws. The
HY85TB004 and HY 85TB008 packages consist of one
terminal lug (six required per compressor).

TERMINAL LUG

PACKAGE COMPRESSOR USAGE
NUMBER

06DA660095 | All 06D and 06CC 16 to 41 Cfm
HY85TB008 All 06E and 06CC 50 to 99 Cfm #4 to #8 Wire Size
HY85TB004 All 06E and 06CC 50 to 99 Cfm #1 to #4 Wire Size

TERMINAL PLATE JUMPER PACKAGE FOR 06E,
06CC 50 TO 99 Cfm - This package consists of jumper bars,
terminal nuts and instructions to interconnect terminal studs
for proper motor starting (PW or XL) and voltage.

JUMPER
PACKAGE USAGE
NUMBER

06EA660141 208/230/460 (triple voltage)
06EAB660097 | 208/230/460/575 (distinct voltage)

NOTE: With 06E multi-volt (208/230/460) compressors, the 460-volt motor can be con-
nected only for across-the-line start. A compressor with a distinct 460-volt motor (or desig-
nated P/W) must be used for part-winding start.
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3.30 — Baffle Plate Recommendations

Baffle plates can be used to reduce compressor discharge
gas pulsations. Recommended baffle plate assemblies are
shown below. These plates are designed to create a 6 to 10
psi (0.4 to 0.7 Bars) pressure drop in the discharge gas. Use
only the baffle plate recommended for the application.
These baffle plates, sandwiched between two gaskets, are
installed between the compressor discharge service valve
and the compressor crankcase or cylinder head. For further

details, see Carlyle OEM Bulletins No. 118 and 119.

BAFFLE

COMPRESSOR APPLICATION PLATEPART

NUMBER*

06D-13, 16, and 20 Cfm low and medium temperature 06DA660103
06D-24, 25, 28, 37 and 41 Cfm low temperature onlyt 06DA660104
06D-24, 25, 28, 37 Cfm and all medium temperature 06DA660105

06CC 16 to 37 Cfm and 06CC

06E-50 Cfm low and medium temperature 06DA660105

06E-65 to 75 Cfm and low and medium temperature 06EA660145

all 06CC 50 to 75 Cfm

06E and 06CC 99 Cfm low temperature 06EA660145
06E and 06CC 99 Cfm medium temperature 06EA660170

* Includes baffle plate and 2 gaskets.
T For single-stage application. When using as booster application, use medium temperature
baffle plate.

3.31 — Interstage Pressur e Tables (06CC Compressors
Only)

All 06CC compressors are a two-stage design. Therefore,
the pressure measurements are suction, interstage, and dis-
charge. The following tableslist the interstage pressures
using R-22, R-407A and R-404A/507 refrigerants.

97



"ainssald (s1aydsouny) W1V T 40 ed) 00T = dvd T ‘J1ON
*BH JO S8YdU| - WNNJBA SB)edIPU| «

(189) ¥8 (6€'9) 8L (86°9) 2L (25°5) 99 (¢z9) 19 | (88%)9S | (9r'v) 0S | (6TY) o (ST'2) §'9T (€z-) 0T~
(9v'9) 62 (50'9) €2 (e9'9) 29 (62'S) 29 wev) 26 | (09v)zs | (9zv) Ly | (16°€) 2v (6'T) TET (92-) 5T~
(S09) €L (025) 89 (9€°9) €9 (10°5) 85 or)es | (ev)ar | (86°€)ev | (0L°€) 6€ (T2'1) TOT (62-) 02~
(0275) 89 (9g°g) €9 (T0'g) 85 €LY) ¥ ev) ey | (Sov)vw | (22€) ov | (05°€) 9 [ (ze-) 5z
(9€°9) €9 (80°5) 65 (eL'v) ¥S (9r'v) 05 @rr)sy | w8e) 1w | (L5€) L€ | (62€) €€ (GeT) 67 (ve-) 0e-
(80°5) 6S (€L¥) ¥ (ov'v) 05 6Tv) 9v (tee)ey | (e9€)se | (9g7¢€) ve | (8o€) 0E 6TT)9C (2g7) ge-
(€L'v) ¥S (ov'v) 0§ (G (16°€) 2v (e9e)ge | (9ee)ve | (gTe) 1€ | (88°2) L2 (So'T) S0 (ov-) ov-
(9v'v) 05 (6Tv) 9v (16°€) 2v (€9¢) 8¢ @re)se | (re)te | (w62 82 | (€L72) Sz (z26°0) L2 (ev-) Gv-
(6T°v) 9v (16°€) 2v (€9°€) 8¢ (zve) s€ (zze)ee | (w62) 8z |(eL2) sz |(es2) ez | (2080)«T'9 (G¥-) 06~
(t6°€) 2v (€9¢) 8¢ (zve) s (zze) e (toe)ez | (eL2) sz | (092) ez | (6€2) 02 (z0L°0) 26 (8%-) G5-
(€9°€) 8¢ (eve) g€ (sTe) 1e (v6'2) 82 (182)9z | (092) €z | (6€2) 0z | (6T2) LT | (1T9°0)«6'TT (15-) 09-
8r'12) (v6'8T) (€9'91) (zsv1) (e9z1) (z6'01) (6€'6) (z0'8)

8962 6652 v'92z 6'G6T ¥'89T 9EYT v'1eT 9'T0T (ave) ©)

(4v8) 9ISd ‘ainssaid Bujsuapuod olSd einssald | 4 “dwa] uonons

(r)oet | (6wozt [ (ewdott | (@)oot | (ee)oe [ (@og [ (t2or [ (9m) 09 uonans paeimes

(D) 4 ‘aunjesadwa) Buisuapuo) pajeinies

¥370008NS HLIM (dv4d 2°0) I1sd 0T ¥ IYNSSIYd IOVLISHILNI ILYNIXOHIY 22-d

&



"ainssald (a1aydsowny) INLY T 10 edd 00T = ¥vd T 310N
*BH JO Sayou| - WNNJBA Sa1edIpu| «

(89) v6 (€9) LL (6'9) T2 (9°9) 29 (r'S) €9 (1°5) 65 (Lv)es | @y or (¥0'2) 67T (€z-) 0T~
(€9) 28 (8') 69 ('s) €9 (1°9) 65 8'v) 5§ 9v) 15 @v)ov | (2€)ov (I8 T)STT (92-) 5T~
(8'5) 08 (€9) 29 (6'%) 95 9) 25 (r'v) 6v Tv)sr | ®e)ov | (re) ve (09'1) 58 (62-) 02~
(re) €L (8'v) 5§ (Gv) 05 @v) or (6€) e (2€) 6€ (re)se | (o) 62 (Tv'1) LS (ze-) 5z
6'%) L9 (r'v) 6v (T'y) v¥ (8€) ov 9°¢) L& weve | (Te)oe | (22 sz (rzT)ee (ve-) 0e-
(Gv) 29 o) vv (2°¢) 6€ (r'e) s€ (ze) ze (0°€) 62 ®2 9z | o)tz ®oT)0T (2e7) se-
(z'¥) 95 (L€) 6€ (ee) ve (1°¢) 0E 62 L2 (L2) sz (S2)ze | (o) 8T (76°0) «T°C (ov-) ov-
(8€) 15 (€¢) ve (0'¢) 62 (82) 9z (92) ez G2t | (€6t | (02t (28°0) «9'S (ev-) Gv-
(g¢) s¥ (0°€) 62 (L2 ve (g2 12 (€2) 6T (@281 (to)gt | 6D et (12°0) 6'8 (S¥-) 06~
(T°¢) 7 L2 ve (r'2) oz @)Lt (T2) st vt 6mer | ZTot (19°0) «6'TT (8%-) G5~
(82) 9 (€2) 6T (02) ST (6T)ET @®T1)erT @1 1T (7ot | G1)8 (25°0) +S¥T (19-) 09-
(89'%2) (G9'12) (88'81) (8e'91) eTvT) (6072T) (9z'01) (€9'8)
6°L5€ v1e 6°€L2 9°.€2 8'v0C €6.T 8871 zaet (ave) ©)
(4v8) 9ISd ‘ainssaid Bujsuapuod olSd @inssald | 4 “dwa] uonons

(r9)oet | (6wozt [ (ewort | (@)oot | (e)oe [ (@og [ (t2)or [ (9m) 09 uonans paeimes

(D) 4 ‘aunjesadwa) Buisuapuo) pajeinies

¥3710008NS HLIM (Mv8 £2°0) Isd 0T F IUNSSI™ IOVLSYILNI ILYWIXOHddV V.L0v-H

[o2]
[



"ainssald (a1aydsowny) INLY T 10 edd 00T = ¥vd T 310N
*BH JO Sayou| - WNNJBA Sa1edIpu| «

(50°8) 20T (L5°2) 56 (80°2) 88 (099) 18 (2T9) L (025) 89 (62°5) 29 (622) 8'S2 (€z-) 0T~
(€9'2) 96 (GT'2) 68 (219°9) 28 (9z'9) 92 (r8's) 0L (ev's) v9 (10'S) 85 (15°2) L'12 (92-) 6T~
(zz'L) 06 (r2'9) €8 (ze9) 2L (16'9) TL (05°5) 59 (80°S) 65 (rL'v) ¥S (re'2) 8'LT (62-) 02~
(18'9) ¥8 (6€'9) 8L (86'S) 2L (25'5) 99 (5T'9) 09 (18'%) 55 (9v'¥) 05 (002) €T (ze-) 5z
(6£9) 8L (509) €L (€9°9) 29 (zz'9) 19 (88'v) 95 (€5'v) TS (6T'7) 9v 8LT)TTT (ve-) 0e-
(G0'9) €L (02'5) 89 (62'5) 29 (v6'v) LS (09'%) 25 (9zv) Lv (86°¢) €v (85128 (Le-) ge-
(02°5) 89 (9€°5) €9 (10°9) 85 (L9'7) €5 (zev) v (S0'Y) v (0L°€) 6€ (6€T) S'S (o-) ov-
(62'S) 29 r6'v) LS (L9v) €5 (ze'v) 8v (So'v) v (0L7¢) 6€ (ev'e) g€ [CARE) (ev-) Gv-
(T0°S) 85 (L9'7) €5 (6€7) 67 (6T'%) St (LL€) ov (L5°€) L€ (62°€) €€ (80'T) 60 (sv-) 05-
(L9v) €5 (ze'v) sv (S0v) vv (L2¢) ov (zs€) L€ (6ze) €€ (t0°¢) 62 (626°0) «£'C (8%-) 55~
(zev) 8y (S0'v) v (LL€) o7 (L5°€) L€ (62°€) €€ (80°€) 0€ (18'2) 92 (¥18°0) «6'G (19-) 09-

(tz°e2) (Le702) (18°21) (15°s1T) (Gv'eT) (to'T1) (96'6)

6'12E 9082 SEVT z0Te £08T 9°€ST L'62T (ave) ©)

(4v8) 9ISd ‘ainssaid Bujsuapuod OlSd @inssalid | 4 “dwa] uonons
(6v)ozt | (ewort | @)oot | @os [ (2los [ G2or [ (9109 uonans paeimes
(D) 4 ‘aunjesadwa) Buisuapuo) pajeinies

¥310008NS HLIM (Mv8 £2°0) 1sd 0T ¥ IYNSSIY IDOVLSHILNI ILYINIXOHY L0SYH/VYOr-H

100



29 L'ST 44 09 0o9ova LT 08 TvT [44 09¥ 0s9eva
LET | 6VE | 8'87 | 0EZ/B0C | 00ZTVA S'9 8'6 44 09T | 282 | v | 0€Z/80C | 0ScEVA
0S 9CT | 9.1 S.S 00T0vAd00284A90 9T 79 €TT | 9.1 S.S 0ST€vA00284A90
o4 7’8 | 8TT 09y [ 0T90VA X4 0§ 98 | G€T 09 059¢eva
98 89T | §'€C 0€e 01S0va S sz'9 ¥S°0 00T | €LT L2 | 0£2/80C | 0Sceva
S6 €67 L2 002 0Tv0va ¥S°0 00T | €LT LZ | 0g£¢/80¢ | 0Scevad
SYe | L9 ¥'6 S.S 0TT0vA08T.HA90 €€ oy 69 | 80T S.S 0STE€VA08T.HA90
(924 ¥'8 | 8TI 09y | 0T90Vd X4 0§ 98 | G€T 09 009EVO
98 89T | §'€C 0€z 0TS0V S 529 %50 00T | €41 LZ | 0€2/80T | 0G2EVO
56 €67 L2 00z 0Tv0vd ¥S°0 00T | €LT LZ | 0€2/80C | 0G2EVO
SYeE | L9 ¥'6 S.S 0TT0V409T€4A90 €€ oy 69 | 80T S.S 0STEVO09TEHA90
88¢ | €§ 'L 09y | 0090V 4 §'Se 9'S L8 09 0S9eVO
§'.S5 | 90T | 8¥%T 0€2 0050V e b 180 TL ¢TT | ¥'LT | 0€2/80C | 0S2EVO
S€9 | TCT LT 002 00v0vd 180 TL ¢TT | ¥'LT | 0€2/802 | 052EVO
€2 44 6'S S.S 00TOV40ET0HA90 0'S '8¢ S L S.S 0STEVO0ETOHA90
€92 | 6¢€ S'§ 09y [ 0092VO vy €9z S€ S'§ 09 0S9EVO
€€5 | 98 | TCl | 0€2/80C | 00CTIVO 4 TE 1T €€g 9L | TCT | 0€e/80C | 0SZEVO
€TC - 6'€ S.S 007209060THA90 0L €TC 8¢C 'y S.S 0STEVO060THA90
o (swyo)
M) | @oueisisay
vdl | v1d [ OO HOA *[BPON aH XYIN BUIPUIM vdl | v1d | OO oA «I8PON
Jossaidwo)d 10101 Jossaidwo)d

eleq [ed1309|3

eleq [ed1309|3

ST3AON AON3IDI443 AY4VANVLS d10

ST3AONW ADN3IOI443 HOIH M3N

SUO11e014109dS [ed14108|3 8seyd € 4A90 — T'f
v1iva 1vold1o3nia—ov

101



"aAIND 9OUBWIONAM © WOJ) PauIWIalap ag AJUo Ued SUOHPUOD O

‘UMOYS BIep WOolj 9GT 0} dn Jayip ued
S3I0UBIOND JUBIBYIP JO SIOIOW PUR SIOPUSA JUBIBYIP WO SIOJON “AJUO BIUBIBJI 104 UMOYS pue drewixoidde are aouelSISal 10} UMOYS SaNnfeA WyQ ‘v

*19y8310 1IN2J12 JO dnfeA dii-isnw uo puadap [|Im Jaxeald INJIID parelqied e Aq paroslold J0ssaidwod 490 104 SaNfeA vy '€

ads Aue je sdwe Buirelado Jossaidwo) 'z

‘Buizis anm pue Buizis 1010€IU0d WnW
-juiw ‘Buidwe)s ayejdawreu aulwiaep 0} anfeA Ty (WnwWiujw pue) papuawwodal iy} asn

mwm wmw Mwn www www V14 - 9G'T + DDIN SI S|opow Aduaidye Ybiy mau Joy umoys anfea (sdwe peoj v&mcm(m_J_._.w_O._/H_
8TS 199 G.S i
17444 625 09y ‘¢ abed aas "Aren Aew Jaqwinu [apow J0ssaidwod ay} Jo sHBIP oM} ISe| By L «
18T 52 0£2/802 sdwy peo patey — vy
3OVLIOA 1UB4IND SNONURLOD WINWIXE — DO
WNWINIWN NNNIXVYIN TYNINON sdwy 1010y paxo0T — vy
S3ONVYH ONILVYHIdO 3T9VMO 1TV aN3aoa
cL0 0ct 9's¢ ov 09¥ 0s90va
8|qeolddy 10N ST L°0¢ 8T°0 99¢ T.S 68 0€¢/80¢ | 0S2Tvad
T 19 g'0¢ [43 S.S 0STOVAO0TYSdA90
98 1'ce 1€ [01°)4 0090va 0T V1T 66T 1€ 091 0s9eva
16T €'6v 69 0€¢/80¢ | 002TVvdA o7 G9T 920 8¢c L'6€ 29 0€¢/80¢ | 0ScevA
69 6'LT 14 G.S 007T0vA0LEEHA0 L'T 16 09T 14 S.S 0ST€VA0LEEHA0
1L 66T 8'LC 09¥ 0090va €T 66 8.1 | 8¢ 09¥ 059¢eva
0LT 6'€y | §°9S | 0€2/80¢C | 00ZTVA S'L 8¢CT 1€0 86T 9'GE | §'SS | 0€¢/80¢ | 0S2ceEvA
29 6'ST fx44 S.S 00T0vA08224A90 0¢ 6L vl | ¢ S.S 0STEVYA0822HA90
29 L'ST [44 [01°)4 0090va L'T 08 9T [44 091 0s9eva
LET 6'v€ 8’87 | 0€¢/80¢ | 00CTVA g9 86 44 09T 2'8¢ 144 0€¢/80¢ | 0ScevA
0Ss 9'¢CT 9'LT G.S 00T0vAO0yZ,dAa90 9¢C 9 €17 9'LT S.S 0ST€vVA0S2.dA90
29 L'ST [44 09¥ 0090va L'T 08 14 [44 09¥ 059¢evda
LET 6V 8’8y | 0€2/80¢ | 00ZTvA S'9 8'6 o 09T 2'8¢ 44 0€¢/80¢ | 0S2eva
0S 97¢CT 9'LT G.S 00TOvAO02,dAa90 9¢C 9 €TT | 94T S.S 0STEVYAOZY.LHA90
(swyo)
vul | vid [ oow | woa L[oPON ) | ouerreod | warr | v | oow | aton LoPON
Jossaidwod dH 1010 Jossaidwod
ejeq [eo1309[3 eleq [ed1109[3
ST3AO0OW ADN3IDId43 ddVANVYLS d10 ST3AOW ADNIIDIA43 HOIH M3AN

102



29 L'ST 44 091 0090VV L'T 08 TvT 44 091 0S9EVY
LET 6'v€ | 887 | 0€C/80C | 00CTVV S99 816 144 09T 2'8¢C W4 0€¢/80¢ | 0SCEVY
0S 9¢T | 94T G.S 00T0VYVZ8T8vA90 9¢C ¥9 €TT | 94T §/S 0STEVVZ8T8VYA90
vaoo
98 Tce T€ 091 0c90vd 0T Vit 66T 1€ 091 0S9€vd
T6T €6v 69 0€2/80¢ | 02ZTvd 0T S9T 920 8¢¢ L'6€ 29 0€¢/80¢ | 0ScEvA
69 6.7 14 G.S 0ZT0VA0LEENA0 LT 19 09T 14 G/S 0STEVAOLEENA0
14 '8 81T 09¥ 0290v4d 1c 0S5 9'8 S€T 09¥ 059€VO
98 8'9T S'€C 0€e 0csovd g 5z'9 S0 00T €T yx4 0€¢/80¢ | 052EVO
S6 €6T 0'Le 00¢ 0cyovd S0 00T €T /x4 0€¢/80¢ | 052EVO
SveE L9 7'6 S.S 0ZTOV409TENA90 €€ ov 69 80T S.S 0STEVO09TENA90
914 '8 8'TT 091 0290v4 X4 0S 9'8 S€T 091 009€VO
98 89T | §'€¢ 0€e 02s0v4 g sz'9 S0 00T €LT L2 0€¢/80¢ | 0S2EVO
S6 €6T | 0°LC 00¢ 0cov4d S0 00T €T x4 0€¢/80¢ | 0S2EVD
Sve L9 '6 G.S 0ZTOV40E€TENAS0 €€ or 6'9 8'0T G/S 0STEVO0ETENA0
8'8¢ €S V'L 09¥ 0290V9O 1€ 8'8¢ 9'S L'8 09¥ 0G9EVO
S'/S 90T 8Vl (01574 02S0vO € Ty 8L°0 1L ¢T1 | ¥'LT | 0€2/80C | 0SCEVO
S'€9 Tct 0'LT 00¢ 0EY00O 8L°0 1L ¢'TT | ¥'LT | 0€2/80C | 0SCEVO
€e - 6'S S.S 0ZT0090808WA0 0'S '8¢ Sv L S.S 0STEVO0808NA0
WNaso
o (swyo)
M aouelsIsay
vd1 | V14 | OO oA METTIN aH XYIN BuIpuim vd1l | V14 | OO 1OA MET eI
Jossaidwod 1010 Jossaidwod
eleq [e211199]3 eleq [e211199]3
ST3AOW ADN3IOI443 A4VANVLS a0 ST3AOW ADN3IDI443 HOIH M3N

SUOITeO14199dS [e211198(3 8seuUd € VA ‘INA90 — 21

103



"aAIND 9OUBWIONAM © WOJ) PauIWIalap ag AJUo Ued SUOHPUOD O

‘UMOYS BIep WOolj 9GT 0} dn Jayip ued
S3I0UBIOND JUBIBYIP JO SI0IOW PUER SIOPUSA JUSIBYIP WO SIOJOA “AJUO BIUBIBJI 10} UMOYS pue drewixoidde ase aouelsISal 10} UMOYS SanfeA WyQ ‘v

*19y8310 1IN2J12 JO dnfeA dii-isnw uo puadap [|Im Jaxeald INJIID parelqied e Aq paroslold J0ssaidwod 490 104 SaNfeA vy '€

ads Aue je sdwe Buirelado Jossaidwo) 'z

‘Buizis anm pue Buizis 1010800 Wnw

08T 0c2 ZH 09) 002 -lujw ‘Buidwiels arejdalueu auILIBIBP 0} AN[eA Y1y (WNWIUIW puB) PapuaWwWodal siy} asn
e 09t (zH 05) 00 V14 - 9G°T + DO SI sjppow Asuaidiya ybiy mau 1oy umoys anfea (sduwre peoj UBS.V ViId T
81S 799 SlS ‘S3LON
viv 629 09 B .
¢ abed aas Area Aew Jaquinu [apow Jossaidwod ay Jo subip omy 1se| ayl «
181 vSe 0£2/802 sdity pecn parey — v
JOVLI0A JuaLINd sSnonuRUOD wnwixey — DJON
WNWININ WNNIXYIN g R
TVYNINON sdwy 10J0Y pax207 — vy
SIONVYH ONILVYHIHO ITaVMOT1TVY aN3aoa
0ct 9'8¢ (014 09¥ 0090vd cL0 0ct 9'sC ov 09¥ 0s90vd
99¢ 9'€9 68 0€2/80¢ | 00ZTVvd ST L'0¢ 8T°0 99¢ T.S 68 0€2/80¢ | 0S2T1vd
96 [x44 43 feAe] 00TOV4Z.ESVAI0 T 96 g'0¢ [43 S.S 0STOV49Z.ESVA90
98 1'ce 1€ [01°)4 0o9ovd 0T V1T 66T 1€ 091 059¢€vd
16T €'6v 69 0€¢/80¢ | 00CTVd ot G9T 920 8¢c L'6€ 29 0€¢/80¢ | 0ScevE
69 6'LT 14 G.S 00T0VdZ82eEVA0 L'T 16 09T 14 09-€-9.S | 09T€EVLECZ8ZEVA90
€T 66 8.1 | 8¢ 09¥ 059¢evd
VIN VIN VIN VIN VIN S 8¢l 1€0 86T 9'GE | §'SS | 0€¢/80¢C | 0SceEvE
0¢ 6L vl | ¢ S.S 0STEVLZS2Z8YA90
LL 66T 8'L¢c [01°)4 009ovd €T 66 8'LT 8'Lc 091 059¢€vd
0LT 6'EY S'T9 | 0€2/80¢ | 00CTVE Sl 8¢t 1€0 86T 9'GE | §'99 | 0€¢/80C | 0SCEVd
29 6'ST c'ee G.S 00T0VdZyZ8va90 0¢ 6. vT fx44 S.S 0STEVECyZ8vA90
(panunuod) vago
(swyo)
val | vid [ oow | woa LI9POW m,ov_n i | va1 | via [ oow | won LIBPON
Jossaidwod dH 1010 Jossaidwod

eleq [e211109[3

e)eq [ed11109]3

ST3AOW ADON3IOI443 A4VANVLS a0

ST3AOW ADN3IDI443 HOIH M3N

104



‘uononpoud A1019€} pJepuels ul ajge|reAe 1abuo| ou S| ease papeys Ul UoITewoju|
‘¢ abed 8as "Alea Aew Jaquinu [apow Jossaidwod ay jo subip omi 1se| 3yl «

A L8T INZ 09-1-0€2/802 sdwy peoq perey — v
WAWININ - | WnWIXvin oaon 1UBLIND SNONUAUOD WNWIXe — DO
sdwy 1010y pax207] — vy

SIONVY ONILYHIMO IT1aVMO TV aN3oT
1€0Z969NH 1€0Z969NH ¥T0ZO69NH 2€0Z969NH ¥T0ZOBINH peolaAO Hels
(ov-€2vL7E8) (ov-€2vL7E8) (€5-€2vL1€8) (2v-€2vLrER) (€5-€2VL7E8) (JaquinN JainoejNUEIN)
LOEZOBINH LOEZOBINH ¥20Z969NH G20Z969NH 720Z969NH PeolSAQ UOWIWO)
(-6TVLYES) (7-6TV8YES) (€9-€2V.1€8) (T€-€2VLVE) (€9-€2VLVE8) (1aquinN JainjoRyNUBIN)
0ST 0ST 00T 0Tt 0TT vl

9'82 9'82 €€ TLT 0z v1d

oy o 92¢ vZ 8T J0N

A0z 22 AGLE AGLE NGLE BTN
ATZT-09 A TZT-09 A OTT-0S A OTT-0S A OTT-0S abeyjoA nodoig

A 9G€-82€ A 95€-82€ N 89Z-6£C A 6€2-80C A 6£2/802 abejoA dn-4oid PIoD
2166-€82d 2166-€82d oorBe-e8ed 1066 e8ed Lo Eree-e8ed Nd pue aBejjoA dn-id

N OLE-058 N OLe-058 2209MTINH TZOINTINH TZOIMTINH 104 eleq Aejoy 1eIS

A 082-092 A¥2-022 A¥2-022

¥005-T62d ¥005-162d ¥007-162d ¥0S€-162d ¥0S€-T62d Nd pue
AOby ® Q4N 0S A Oy @ Q4N 0S A Oy @ Q4N OF AOvy @ A4IN S AOvy @ QN S Joyoeded uny
99T2-182d 99T2-182d 9912-182d 968T-182d 9681-182d Nd pue

A 0Z€ @ A4IN 8€Z A 0Z€ © a4 8€Z A0ZE ® Q4N 8EZ | A0ZE @ Q4N 96T | A0ZE ® AN 96T loyoeded vels
g g € € € ngonwm_oI [eulluoN

x0GEEVO09TEHAI0
«0GEEVA08TLHAI0 0GEEYI0STENGO0 | *OSEEVOOETONA90 | ~0SEEVO060THAD | +0SEEVO0B08NAL0 y 0mm mm_wh_ww‘\v 5

T3AOW HOSS3IddN0D

SUoI3e01}109dS [ed14199|3 aseyd 91fuIS INQ *HAa90 — €

105



 abed aag

INOYIM S[9POLL JOMBU S

'uoN9a304d J0JOW PBPUSLILIOIBI 10f Z-1E0 UNB|ING PSIAGI 0} JaJaY |

BIS G ‘v ‘€ ‘110 Ynm S|apow Jap|o SayIubIs g ‘T ‘0 *[10 INOYIM JO yim

s|lapow sjuasaidal Jaquinu |apow Jossaidwod auyy jo () ur nBip yyy syl v abed aas “Area Aew Jaquinu [apow 10ssaldwod ay) Jo sHBIp oM} Ise| ay L «

(We1s) aur-ayl-ssody — X
sdwy peo paley — v 1y
(ue1s) Buipuim Led — Md
sdwy duLIsnN — LIN
sdwy pjoH 1SN — HIA
sdwy 1010y pax007 — vy

aN3aoa
€VS/VOTT | VLZILOS | OLIEOT | LOJ/VT| 609GX/6ESOX | TT0/220 | ¢SUVOE | £92/908 |  BO/SET v8/89T 09/0€2/802 | 00E66(£/0)
£S5 [254 oL 59 6098X 880 ZsT €52 39 v8 oe | Tee 09 00966(¢/0)
vy 891 85 05 £898X €T 90T 9T 25 59 5L 00166(c/0)
voTT 105 €9t | vt | eesOXEBHH zz0 v0€g 905 GeT 89T ogz/8oz | oooss(e/0)ua90
GE/EVL | SLT/OSE | 6V/VOT | 2v/T6 | 9098X/5298X | 9T 0/RE0 | vOT/L0Z | €LL/Sve |  vwils vS/80T 09v/0€2/302 | 0085 (V/T)
¢ ST 6 o 9098X €1 ¥0T €T vy [ oz | ez 09 0095/ (v/T)
TiZ vzr 8¢ ¢ zzrax ze 7 0zt %€ 4 5.5 00T5/(p/T)
€L 0se vor | 16 | SseoaxesHH ZE0 L0z SvE 8 80T o0cz/80z | 00052(v/m)u390
GE/EVL | SLT/OSE | 6V/vOT | 2v/T6 | 9098X/5298X | 9T 0/RE0 | vOT/L0Z | €LL/Sve |  vwils vS/80T 09v/0€2/30Z | 00859(v/T)
e ST 6 o 9098X €1 ¥0T €T [ [ oz | ez 09 00959(p/T)
TiZ vzt 8t €€ zerax ze 7] 0zt %€ Sy 5.5 00159(v/T)
32 0se vor | 16 | SseoaxesHH zE0 L0z Sve 8 80T ocz/80z | 00059(p/T)x390
6'EE/E V9 | 0ST/OSZ | 9V/06 | O/BL | S698X/9298X | <z O/vo G8/0/T | evi/ese | 9e/el 9v/06 09v/0€2/80Z | 00E0S(V/T)
6EE 0ST 9 ov 5698X 81T ] vl %€ o a1 | ozz 09 00905(v/T)
6€C 16 gee | 62 pe9aX 8 65 86 e 8¢ 5.5 00T0S(¥/T)
£v9 05z 06 8, | o9z9axXesHH o 0T €82 2L 06 ogz/80z | 0ooos(m)uag0
Jaxealg ‘0N ed (swyo) (Burpuim v sdwy
paisin Jayeaig 1unalip 1s. AX-vE Q_._._. 1SnNA
IEEICNEES) €3L0N 335 HOLOW Z3LON33S T3LON 33S

1V.Lva ¥3xv3dg 1INddI0

V.1va 4OLOW JOSS3AdNOD

SUO17ed1}1990S [eD14309|3 8eUd € AT 'Y¥390 — 'V

106



08T 0€Z (zH 08) 00z
443 09v (zH 08) oov
81§ 199 S.§
YTy 625 09%
18T ¥S2 0€2/80T
39VLI0A
INAWININ INNINIXYIN TVNINON

SIONVYH ONILVYHIJO FT19VMO 1TV

‘UMOUS Blep WOl 9%GT 0} dn Jayip ued saio
-UBIO1J JUSISBYIP JO SIOJOW PUE SIOPUSA JUBIBHIP WOoJ) SI0JoW “Ajuo sasodind asuaiajal 10j umoys pue srewixoldde are aouelsisal 10} sanfea WYQ "L

*aAIND 9ouewWIopad B WOy paulwislap aq Ajuo ued uonipuod ayads Aue Je sdwe Bunelado Jossaidwo) ‘9
"G9TH390 Aq padedal ‘paanpoud 1aBuo| ou s|EPoN WO MBN 99THI90 'S

‘0%’ T + @3ISN ONIZF IOIAIA LNIHENIYINO A3IA0HdY TTATHVO

40 (L'W) dIFL -LSNIA :STYNOT SHOSSIHINOD 390 O V1 AIANIWNODIY “Buizis aum pue ‘Buizis 1ojoejuod wnuwiuiw ‘buidwess ayejd
aleU aulWIalap 0 aNjeA Ty (WNnwiuiWw pue) Papuawiwodal siy} 8sn "0F'T + anjeA duy 1snw Jayeaiq INdIId :Ag paullLIBlap S| UMOYS anfeA 1y ‘&
"ZGT099V390 abexoed

u| d|qe|reAe s1ayealq INdJID 1o} SBN| [eulwla] "a|ge|leAe Siaxealq Md 9]0d-9 pue sajeulsle X 3|0d-€ JaYlo ‘UMOYS S1ayeaiq HNdJId X 3|0d-€ €
"anfeA IX- Vi1 Ul g/T = Buipuim puodas Md 40} sanfea vy g

‘sainByy wnwixew are sanfeA 1y pue sdwe (1) dui-lsnw Jossaidwo) ‘T

'S3LON

107



*Uu01399}04d J0JOW PAPUSWILIOIS] 10} Z-1 €0 UNS|ING PISIADI 0} J3JaY L

‘7 9bed 23S “|10 INOYIM S|apOW JaMaU SaIUBIS G ‘i ‘€ 10 UNM S|apow Jap|o SaIUBIS Z ‘T ‘0 ‘|10 INOUYIM IO YIM
s|apow sjuasaldal Jaquinu |apow Jossaidwod ayy jo () ur Bip yyy syl v abed aas “Area Aew Jaquinu [apow 10ssaldwod ay) Jo sHBIp oM} Ise| ay L «

(Le1s) BuI-ayl-ssoldy — X
sdwy peo paley — V1
(ue1s) Buipuim Led — Md
sdwy duL IsnN - LIN
sdwy ploH ISNIN — HIN
sdwy 1010y pax20T — vy

aNaoal
6C9/0ET | €82/06S | 88/28T | LL/8ST | 8Y99X/ZESOX |  60°0/8T0 €8T/99€ | SOE/0T9 11/SST 9L/E6T 09%/0€2/80Z | 00€66(F/T)
629 €82 88 1L 898X TL0 €81 S0€ Ll % e | v 09 00966(7/T)
1SS 9ee 8L 89 0898X TT )ias 21e 29 m Sl5 00166(p/T)
0eT 065 28T | 83T | 2e5OXe8HH 810 99¢ 019 3 €61 ogz/goz | oooss(rmInago
1'Sv/L’06 | 0T2/0Zy | ¥9/LZT | SSIOTT | 2098X/60S0X |  vT'0/.20 VET/B9C | €cei9vy | 9S[eTT 0L/0VT 09%/0€2/80Z | 00€SL(V/T)
LSy 01z v9 [ 098X TT vET €22 95 oL oz | 9ee 09% 0095/ (v/T)
6.¢ 9T €5 o gT9aX 9T 86 9T 9 15 Sl5 0015/(p/T)
106 ozv 2t | otT | 60SOXEBHH 170 892 oy 21T ovT ogz/goz | oooss(vmInaso
(5 210N 3s)
LSy otz v9 [ 1098X TT vET €22 95 oL oz | 9ee 09v 00959(5/2)
6.¢ 9T €5 o ST9aX 9T 86 9T o 15 SlS 00159(5/2)
106 ozy L2t | otT | 60SOXEBHH 120 892 4% ZTT ovT ogz/goz | ooosalsiz)naso
6EE/E VO | 0ST/OSZ | 9v/06 | Ov/SL | S698x/9298X | <¢co/wv 0 S8/0/T | evi/ese 9F/zL 9v/06 09v/0€2/30Z | 00E0S(V/T)
6'EE 0sT o or 5698X 8T S8 T %€ 9 o1 | o2z 09v 0090S(v/T)
6'€C 16 see | 62 ye9aX 8¢ 65 86 € 8¢ Sl§ 00T0S(#/T)
€9 o0sz 06 8L 9298XEBHH 70 0T €82 2L 06 ogz/8oz | oooos(rmInaso
Jaxealq ‘ON Med (Buipuim sdwy
paisi] soyeaigunono [ (Swio) | asiy) | v wneeny | dHL IS o 00N
yim vy 0 ‘W | Pepuswiwosay Md-vd1 ’ wnwixep x
— 1 v LW HIW ONIGNIM dH yww | L19M | yoss3udwoo
m_._bm a3 €310N 335 dOLOW Z3LON 335 T3LON 335

+VLVa ¥3Mv3™Eg LINDYID

V.1Va YOLOW HOSS3AdNOD

SUO17ed1}199dS [e014399|3 8seuUd € 73 ‘INF90 —S'v

108



08T 0€Z (zH 08) 00z
443 09v (zH 08) oov
81§ 199 S.§
YTy 625 09%
18T ¥S2 0€2/80T
39VLI0A
INAWININ INNINIXYIN TVNINON

SIONVYH ONILVYHIJO FT19VMO 1TV

‘UMOUS Blep WOl 9%GT 0} dn Jayip ued saio
-UBIO1J JUSISBYIP JO SIOJOW PUE SIOPUSA JUBIBHIP WOoJ) SI0JoW “Ajuo sasodind asuaiajal 10j umoys pue srewixoldde are aouelsisal 10} sanfea WYQ "L

*aAIND 9ouewWIopad B WOy paulwislap aq Ajuo ued uonipuod ayads Aue Je sdwe Bunelado Jossaidwo) ‘9
'592v390 Aq pade|dal ‘paonpoud 1ahuoj ou S|PPOIN INFO MBN 99ZINT90 S

‘O7'T + d3SN ONIFF 30IAIA LNFHHNIHIAOC A3IA0HAdY FTATIVO

40 (L'W) dIFL -LSNIA :STYNOT SHOSSIHINOD 390 O V1 AIANIWNODIY “Buizis aum pue ‘Buizis 1ojoejuod wnuwiuiw ‘buidwess ayejd
aleU aulWIalap 0 aNjeA Ty (WNnwiuiWw pue) Papuawiwodal siy} 8sn "0F'T + anjeA duy 1snw Jayeaiq INdIId :Ag paullLIBlap S| UMOYS anfeA 1y ‘&

'2ST099v390 abexoed
ul 3|ge|ieAe siaxealq 1indJ1d 10} mmj_ leulwla] ‘a|ge|leAe si1axealdq Md 9|0d-9 pue sajeussle X 9|0d-€ 19Yl0 ‘UMOoYs Siaxealq Indlid X 9|0d-€ '€

"anfen TX- V18Ul 2/T = Bulpuim puodss md Joj senfen vy 'z

‘sainByy wnwixew are sanfeA 1y pue sdwe (1) dui-lsnw Jossaidwo) ‘T
‘S31ON

109



't abed 9as |1
s|apow syuasaldal Jaquinu [gpow Jossaidwod ay} jo () ul

*U01309104d J0JOW PAPUSWILIOIB] 10} Z-1 €0 UNS|ING PISIASI 0} 4943y L

S|apouw 1apjo sal,
yyy 8yl v obed mmm ‘Aren Aew _mnE:c |opow Jossaldwod ay} Jo si

JUBIS Z ‘T ‘0 |10 INOYIM 1O Ynm
1P OM] ISE| UL &

(He1s) Bur-ayYi-ssoloY — IX
sdwy peo pajey - vy
(Wers) Buipui Wed — Md
sdwy dug IsnN — LN
sdwy ploH ISNIN — HIN
sdwy 1010y paxo0T — vy

aN3o3a1
1'6L/9°€ST | se2/9€9 \Mmﬁm 26/L8T | SOYEX/LESOX L0°0/ST'0 102wty | sveloe9 S6/68T 8TT/9€2 09v/0€2/80Z | 00£66(5/2)
L'GL G6¢ 90T 6 S0vax 850 102 Sve S6 8TT or | ovs 09t 00966(5/2)
L'09 9€C a8 VL 9£99X I S9T 9.2 S 6 GLS 00166(5/2)
9°€ST 9€9 STz 18T LESOXEBHH ST'0 viv 069 68T 9€C 0€2/802 00066(5/2)¥390
€VS/P'9TT | ¥.2/L0S | 9L/€9T | L9/2VT | 6099X/6ESOX 11°0/22°0 2ST/v0E €G2/908 89/S€T 8/89T 09%/0€2/80Z | 00€5L(S/2)
€vS v.T 9L €9 6098X 60 2ST €62 89 ¥8 o | Tee 09 00952(5/2)
7T 89T 85 05 £898X €T 90T 9.1 s 59 S.§ 00T52(5/2)
V91T L0S €97 f241 6EGOXEBHH 220 0€ 90S GET 89T 0€2/802 000S2(5/2)v390
L'SY/L°06 | 0T2/0Zv | ¥9/L2T [ SS/OTT | L098X/60S0X ¥T'0/L2°0 VET/B9Z | €ce/9vy 95/2TT 0L/0%T 09v/0€2/802 | 00€59(S/2)
LSy 012 ¥9 S5 £098X TT vET (344 95 oL cz | oee 09 00959(5/2)
6LE 79T €5 4 S199X 9T 86 9T ld LS GLS 00159(5/2)
106 oy 2T 01T 60S0XEBHH 120 892 oy Tt orT 0€2/802 00059(5/2)¥390
SEIEVL | SLT/0SE | 6v/vOT [ zw/Te | 9098x/szoaX 9T°0/2€'0 v0T/L0Z | €LTISVE vp/L8 ¥S/80T 09v/0€2/80Z | 00€05(5/2)
GE ST 61 t14 909dX €T 0T eLT 144 S oz | e52 09t 00905(S/2)
T2 et 8¢ €e (44408 (44 cL 0cT 9g S G.S 00T0S(5/2)
evL 0se 0T 16 G299XE8HH €0 102 14 /8 80T 0€2/802 00005(5/2)¥390
Jaxealg "ON Med (Burpuim sdwy
poisi] soxeaigunang | (Swyo) i) | XV | e | dEL s
yim vy iy o papuawwoday | IONVLSISIH | md-vdl B wnwixep MY «13A0ON
— vl S ONIANIM dHlxww | L1ON | yoss3dwoo
HOLOW
310N T3S € 310N 335 Z3LON 33S T3LON33S

+VLVa ¥3Mv3™Eg LINDYID

V1Va YOLOW JOSS3ddNOD

SUO1TeD 1419903 [e911399|3 8seyd € 13 ‘v390 — 9%

110



08T 0€e (zH 05) 002
Zve 09% (zH 05) 00%
815 199 6.5
1424 625 09%
18T vSe 0€2/802
3OVLIOA
INAWININ INANIXYIN IYNINON

S3IONVY ONILYYIdO 3719VMO TV

‘UMOUYS BIep WOlj 9%GT O} dn JayIp ued safo
-UBIO1D JUBIBYIP JO SIOI0W PUB SIOPUSA JUBISHIP WOl SI00| "Ajuo sasodind souaiaal 10y umoys pue arewixoldde ale souelsIsal 10j Sanfea WyQ ‘9

*anINd aouewlopad e Wwoly paulwialap ag Ajuo ued uopipuod ayvads Aue Je sdwe Bunelado Jossaidwo) ‘g

‘0F'T + @3aSN ONIFG IOIAIA LNFHINDOHIAO AIAOYAY TTATIVO

40 (L'W) dIFL -LSNIA :STYNOT SHOSSIHINOD 390 O V1 AIANIWNODIY “Buizis aum pue ‘Buizis 1ojoejuod wnuwiuiw ‘buidwess ayejd
aleU aulWIalap 0 aNjeA Ty (WNnwiuiWw pue) Papuawiwodal siy} 8sn "0F'T + anjeA duy 1snw Jayeaiq INdIId :Ag paullLIBlap S| UMOYS anfeA 1y ‘&
'ZST099v390 ebesoed

u| d|qe|reAe s1ayealq INdJID 1o} SBN| [eulwla] "a|ge|leAe Siaxealq Md 9]0d-9 pue sajeulsle X 3|0d-€ JaYlo ‘UMOYS S1ayeaiq HNdJId X 3|0d-€ €
"anfeA IX- Vi1 Ul g/T = Buipuim puodas Md 40} sanfea vy g

‘sainByy wnwixew are sanfeA 1y pue sdwe (1) dui-lsnw Jossaidwo) ‘T

'S3LON

111



‘uononpoud A10)0e} prepuels ui s|qejreAe 1a6UO| OU S| Bare papeys Ul UONeWoU|

sdwy peoT paley — vy

JUBLND SNONURUOD WNWIXeN — DD

sdwy 1010y Pax0T - Vo1

[«(NEGER
£9-62V.VER 720ZD69NH 0T vIT | 67T | €¢€2 09% 101D
TT-€29.V€8 60€Z969NH 920 82z | 862 | s9r | oez/80z 0T 59T 1014
TE-E2VLYER S20Z969NH LT 16 12T | 881 G.S TOTCLEEDD90
62-€2VLYES 0T0ZO69NH €T 66 el | 602 091 101D
€T-629.V€8 90£Z969NH €0 86T 19z | 91 | ogz/80z SL 82T 1014
6T-€CV.VES 700Z969NH 0z 6. Z0T | 29T GlG 1018220090
8T-E2V.YER 8E0Z969NH LT 08 90T | g9t 09v 1019
6-€2V.7E8 ¥T2ZO69NH w0 09T 12 ee | ogzisoz g9 8T'6 1014
0b-€2V.YER LE0ZD69NH 9Z v9 g8 | zeT G.S T0TCSZTOD90
8T-E2V.YER 8E0Z969NH I'T 08 90T | g9t 09 101D
6-€2V.1ES ¥T2ZO69NH 0 09T z1e ce | oez/igoz g9 8T'6 101d
Op-€2V.YES LE0ZD69NH 9z v9 g8 | zetr GlG T0TCY2TO090
€5-62V.YER ¥T0ZD69NH T2 05 18 | set 09% 1019
£9-62V.YER 720Z969NH vS'0 00T | €zt 1z | oezisoz S sz'9 1014
2h-€2VLYER 2€0Z969NH €€ o 69 | 80T GlS T0TC8T00290
€G-€CV.VES ¥T0ZO69NH €Z 05 18 | set 09 101D
£9-62V.VE8 ¥20Z969NH v50 00T | ezt 1z | oezigoz S sz'9 101d
Zh-E2VLYES 2€0Z969NH 13 o 69 | 80T GlG T0TCLT00290
€5-62V.YER ¥T0ZD69NH T2 05 18 | set 09% 1019
£9-62V.YER 720Z969NH vS'0 00T | €zt 1z | oezisoz S sz'9 1014
2h-€2VLYER 2€0Z969NH €€ o 69 | 80T GlS TOTC9T00290

(swyo)
. ‘ON SAUISISOY | v | vad | oow | woa
L .ow_zE,R 14vd 3TIATIVO Buipuim ! dH M XVYIN | 19po Jossaidwod
avoT1d3ano J0JON
V1va 1vOoIdL103713

V1va dO1OW 4OSS3ddNOD

SUO13ed 110903 [e214399|3 8seud € (WD L€ 01 9T) D090 — LY

112



08T 0€e (zH 05) 002
Zve 09¥ (zH 05) 00t
815 199 6.5
1424 625 09%
18T vSe 0€2/802
39VLTOA
INAWINI INNNIXYIN IYNINON

SAONVYH ONILVYH3dO 3T79VMO 1TV

'UMOUS BIep WO} 9%GT 0} dn JayIp ued salo
-UBIO13 JUBIBHIP JO SIOIOW PUR SIOPUSA JUBIBHIP WOl SI0J0|N “Ajuo sasodind 8ouaiajal 10y Uumoys pue ayewixoidde ale aouels|sal 10j SanfeA WyQ ‘v

“19)ea1q 1IN2J19 Jo anfeA dul-}snw uo puadsp [|Im JSxealq 1IN0 pajeldied e Aq pajoaloid Jossaidwod qgQ J0) SeNfeA Y1y '€
*aAINd douewlopad e woly paulwialap aq Ajuo ued uonpuod dyads Aue je sdwe Bupelado Jossaidwo) 'z

‘Buizis anm pue Buizis 103oeIU0D WnwiulN Buidwe)s ayejdaweu auiwiaep
0} anfeA 1y (Wnwjuiw pue) papuawilodal siy} 3sn V14 = 95'T + DDIN S! Sjepow Aoualdya ybiy mau 1oy umoys anfea (sdwre peoj pajel) vy ‘T
‘S31ON

113



‘UMOUYS BIep WOlj 9%GT 0} dn JayIp ued safo
-UBIO13 JUBIBHIP JO SIOIOW PUR SIOPUSA JUBISHIP WOl SI0J0|N “Ajuo sasodind 8ouaiajal 10y umoys pue ayewixoldde ale aoue)SISal 10j SanfeA WyQ ‘9

*aAIND douewlopad e woly paulwialap aq Ajuo ued uonpuod dyads Aue je sdwe Bunelado Jossaidwo) ‘g

'07'T + d3SN ONIFFG I0IAIA LNIHENOHIAO IAOHIAY TIATHVD
40 (L'W) dIdL-LSNIN :STYNOT HOSSTHJNOD D290 YOS V1d AIANIWNODITY "buizis aum pue ‘Buizis 10joeuod wnuwiuiw ‘buidwels syejd
WU auIWIBlep 0} aNfeA 1y (WNWiuiW pue) papuawwodal siyl asn "0F'T + anjeA duy 1snw Jaxealq InduId :Aq paulwialdp S| UMOYS anjeA 1y v

"ZST099V390 abe

-yord Ul 9|qe|leAe S1axealq INJIID 104 SBN| [eUIWIS | “3|qe|ieAR SIaX3ealq Md 9]0d-9 Pue Sajeuld)fe X |0d-€ JaUY10 ‘UMOYS S1axeald INJIID X 9|0d-€ '€
"anfeA IX-vy1 8ys /T = Buipuim puodss md Joj senfea w1 'z

08T 0€e (zH 08) 002 *sainbiy wnwixew are sanjeA 1y pue sdwe (*1'|A) dii-isnw Jossaidwo) T
Zve 09¥ (zH 05) oov 'S3LON
815 199 S/S .
vIv 62S 09% CO_HOEO_Q J10J0W papuswiwiodal 10} g-1£0 unajing pasiAal 0] I3)8Y x
181 vSe 0€2/802 (Ue1S) BuIT-BYI-SS0IOY — TX sdwy duL IsnN - LIN
EBTTRTN sdwy peoT parey — vy sdwy ploH 1SN — HIN
WNWININ NNWIXVYIN IYNINON (ue1s) Buipuim wed — Md sdwy 1010y pax207 — vy
SIONVY ONILYHIAO I18VMO TV aN3931
T0T vov | TvT | 22T | zevaxioorox TT°0/220 v0E | €52/90G €LITYT 09v/0€2/€0C | 1023668
124 89T | 85 | 0s 0EPYX 880 90T 9T 85 o€ | T6E GlS 1020668
s ove | €L | €9 ZEVAXEBHH €T 4 €6 85 09Y 10246680090
9 soe | 68 | L. | levaxsieax 9T'0/2€°0 L0z | eLtisve 05/00T 09¥/0€2/€0Z | 1023529
62 ozt | ov | ¥e zzrax €T zL 0zt €€ oz | €5z S/S 102059
9 9/T | 0S5 | ev LEVIXEBHH zC ¥0T €LT 0§ 09Y 10245290090
19 eee | s8 | €2 | levaxioreax 9T'0/2E0 102 | eLtisve 05/00T 09v/0€2/€0Z | 1023599
12 ver | 8€ | €€ Torax €7 zL 0zt 8¢ 0z | ese GlS 1020599
9 9T | 0S5 | ev LEVIXEBHH A ¥0T €LT 0S 09Y 10245990090
6 svz | 89 | 65 | vIvaxissrax 200 0LT €8¢ 2€/89 09¥/0€2/€0Z | 1023055
6T 98 | Lz | €z 8EYAX 87T 65 86 )i ST | 0Ce S/S T0ZC0SS
€z Syt | ¢e | L2 YTYEXESHH 82 58 1443 z€ 09Y 10240550090
19)ealg ‘ON 1ed (Buipuim
peIsI 1oxeaIg UNouID oﬁmE;momv si) | Ix-va wm_w_:\,_ﬂm%_m opo
UM vy TN CH wwodsy  [FONVLISISIH| md-va Mt ISPON
VAT | LW [ CHIW SONIGNIM dHlxw| L7OA | Jjossaiduon
v 3N € 310N 335 HJOLOW z310N33s  [T3lon33s

«V1VQA Y43Xv3dg 1INJdIo

V1vd HOLOW dOSS3ddNOD

SUO13ed 110903 [e214399|3 8seud € (WD 66 01 05) D090 —8'Y

114



4.9 — 06D Electromechanical Overcurrent Protection

COMPRESSOR | voLTAGE* CARLYLE NO. T.I. NO. REMARKS
06DR109 | 508/230-1-60 69202 AL Common Start
OodROza | 208230160 | UNBSETOT | Gaavacses | Common Start
06DM313
SRR | oo | pheteete | gad | oo s
06DR718

208/230 HN69GZ007 8347A23-54 2 Required

06DR109 460 HN69GZ015 8347A23.92 2 Required
575 HN69GZ01L 8347A23-86 2 Required

208/230 HN69GZ053 8347A23-19 2 Required

9eDMme0s 460 HN69GZ012 8347A23-56 2 Required
575 HN69GZ012 8347A23.56 2 Required

06DM313 208/230 HN69GZ024 8347A23-63 2 Required
JeDmste 460 HN69GZ014 8347A23-53 2 Required
06DR718 575 HN69GZ032 8347A23-42 2 Required
06DAB1S 208/230 HN69GZ214 8348A17-9 2 Required
06DR820 460 HN69GZ038 8347A23-18 2 Required
06DR724 (25) 575 HN69GZ037 8347A23-40 2 Required
208/230 HN69GZ306 8348B19-13 2 Required

06DAB24 (25) 460 HN69GZ010 8347A23-29 2 Required
575 HN69GZ053 8347A23-19 2 Required

06DA328 208/230 HN69GZ309 834881911 3 Required
06DM337 460 HN69GZ024 8347A23-63 2 Required
06DR337 575 HN69GZ025 8347A23-31 2 Required
208/230 HN69GZ214 8348A17-9 4 Requiredt

P 460 HN69GZ106 8348A7-4 2 Required
575 HN69GZ301 8347A30-69 2 Required

*Voltage is 3 phase 60 cycle, unless noted as single-phase 60 cycle.
T Two overloads in parallel in legs 1 and 3.
NOTES:

1. Most 06D compressors have internal thermostat installed in motor and wire across terminals 8 and
9 at the terminal block. It trips (opens) control circuit at 221 F (105 C) and resets at 181 F (83 C).

2. Based on new high efficiency (H.E.) extended voltage compressor models.

3.l Information in shaded area is no longer available in standard factory production.
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4.10 — 06D and 06CC (16-37 Cfm) Electronic Overcurrent
Protection
The latest production Carlyle 06D and 06CC (16-37 Cfm)
compressors manufactured after August 2015, S/N starting
with '3115', include a new electronic overcurrent protection
module, that interprets asignal from aPTC triplet (embed-
ded in the stator windings) and a current transformer
(located in terminal box). This module will shut down the
compressor when it is operated at conditions that are not
suitable.

The most significant difference between the electromechani-
cal overcurrent protection scheme and the new electronic
overcurrent protection scheme isthat the new electronic
module will require OEM customers to provide control volt-
age to the terminal box of the compressor for the compres-
sor protection module. The electronic overcurrent protection
module and current transformer are factory installed, with a
preprogrammed M CC val ue based on the compressor model
number.

Customer model number changes and service replacement
kit information for both replacement and retrofit (three
phase and single phase) are outlined within this section.
There will be three different electronic overcurrent protec-
tion modules that may be applied to allow for control wiring
in four control voltages. One of the modulesis dual rated for
120/ 240 volts while the others are single-voltage rated at
24V AC and 24 VDC. The new electronic system also
reguires some changes to the compressor wiring. Wiring
specifications are shown in Section 4.11.
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CUSTOMER MODEL NUMBER CHANGES:

The 10th digit of the 06D customer model number will indi-
cate the rated control voltage of the electronic overcurrent
protection module that is applied. Three new customer mod-
elswill replace each existing 06D model. Please see thefol-
lowing examples of the 06D customer model number
changes.

Example of 06D compressor model number change:

06DR337SDA365A — 06DR337SD1365A [120/240VAC Control Voltage]
06DR337SDA365A — 06DR337SD2365A [24VAC Control Voltage]
06DR337SDA365A — 06DR337SD3365A [24vDC Control Voltage]

The 5th digit of the 06CC customer model number model
will indicate the rated control voltage of the electronic over-
current protection module that is applied. Three new cus-
tomer modelswill replace each existing 06CC model. Please
see the following exampl es of the 06CC customer model
number changes.

Example of 06CC compressor model nhumber change:

06CC125D2S1 — 06CCD25D2S1 [120/240VAC Control Voltage]
06CC125D2S1 — 06CCE25D2S1 [24VAC Control Voltage]
06CC125D2S1 — 06CCE25D2S1 [24vVDC Control Voltage]

NOTE: Thereisno changeto the compressor electrical data
(LRA or MCC/RLA) with this change in motor protection.

SERVICE REPLACEMENT KITS:

The below kits are intended to service Carlyle 06D and
06CC (16-37 Cfm) compressors manufactured AFTER
August 2015, S/N starting with '3115', with the factory
installed electronic overcurrent protection. When selecting
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the appropriate kit, please be sure to check control voltage.
All kits include a replacement electronic overcurrent protec-
tion module and current transformer, with a preprogrammed
MCC va ue based on the compressor model number. For
additional information on the kit and installation, please see
99TA516180A located on the Carlyle Compressor website
(www.carlylecompressor.com).

ELECTRONIC OVERCURRENT PROTECTION

COMPRESSOR SERVICE REPLACEMENT KIT NUMBER Mcc
MODEL NUMBER Control Voltage
110-220V 24V AC 24V DC (Amps)

06C * A17D * * * 06DA6606DBNB0270 27.0
06C * A17G ** * 06DA6606DBNB0135 13.5
06C * A17J *** 06DA6606DBNB0108 10.8
06C * A17Q * * * 06DA6606DBNB0164 16.4
06C *B17D * * * 06DA6606DBNC0270 27.0
06C *B17G *** 06DA6606DBNCO0135 13.5
06C * B17J * * * 06DA6606DBNC0108 10.8
06C *B17Q *** 06DA6606DBNC0164 16.4
06C * C17D * * * 06DA6606DBND0270 | 27.0
06C * C17G ** * 06DA6606DBND0135 [ 13.5
06C * C17J *** 06DA6606DBND0108 10.8
06C * C17Q ** * 06DA6606DBND0164 16.4
06C * D25D * * * 06DA6606DBNB0440 44.0
06C * D25G * * * 06DA6606DBNB0220 22.0
06C * D25Q * * * 06DA6606DBNB0266 26.6
06C * E25D * * * 06DA6606DBNC0440 44.0
06C * E25G * * * 06DA6606DBNC0220 22.0
06C * E25Q * * * 06DA6606DBNC0266 26.6
06C * F25D * * * 06DA6606DBND0440 | 44.0
06C * F25G * * * 06DA6606DBND0220 | 22.0
06C * F25Q * * * 06DA6606DBND0266 | 26.6
06C * G28D *** | 06DA6606DBNB0416 41.6
06C * G28G * * * 06DA6606DBNB0209 20.9
06C * G28J * * * 06DA6606DBNB0167 16.7
06C * G28Q *** | 06DA6606DBNB0336 33.6
06C * H28D * * * 06DA6606DBNC0416 41.6
06C * H28G * * * 06DA6606DBNC0209 20.9
06C * H28J * * * 06DA6606DBNC0167 16.7
06C * H28Q * * * 06DA6606DBNC0336 33.6
06C * J28D * * * 06DA6606DBND0416 | 41.6
06C * J28G * * * 06DA6606DBND0209 | 20.9
06C * J28J * * * 06DA6606DBND0167 16.7
06C * J28Q * * * 06DA6606DBNDO0336 | 33.6
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ELECTRONIC OVERCURRENT PROTECTION

COMPRESSOR SERVICE REPLACEMENT KIT NUMBER MCC

MODEL NUMBER Control Voltage

110-220V 24V AC 24V DC (Amps)

06C * K37D * * * 06DA6606DBNB0466 46.6
06C * K37G * * * 06DA6606DBNB0233 23.3
06C * K37J ** * 06DA6606DBNB0188 18.8
06C * K37Q * * * 06DA6606DBNB0378 37.8
06C *L37D * * * 06DA6606DBNC0466 46.6
06C * L37G *** 06DA6606DBNC0233 23.3
06C * L37J *** 06DA6606DBNC0188 18.8
06C *L37Q *** 06DA6606DBNC0378 37.8
06C * M37D * * * 06DA6606DBND0466 | 46.6
06C * M37G * * * 06DA6606DBND0233 | 23.3
06C * M37J * * * 06DA6606DBND0188 18.8
06C * M37Q * * * 06DA6606DBND0378 | 37.8
06D * 013 ** 132 * *| 06DA6606DBNB0174
06D * 013 ** 232 ** 06DA6606DBNC0174 17.4
06D * 013 ** 332 * * 06DA6606DBND0174
06D * 013 ** 136 * *| 06DA6606DBNB0087
06D *013** 236 * * 06DA6606DBNC0087 8.7
06D * 013 * * 336 * * 06DA6606DBND0087
06D * 013 ** 137 * *| 06DA6606DBNB0105
06D * 013 ** 237 * * 06DA6606DBNC0105 10.5
06D * 013 * * 337 * * 06DA6606DBND0105
06D * 109 ** 106 * *| 06DA6606DBNB0055
06D * 109 * * 206 * * 06DA6606DBNC0055 55
06D * 109 * * 306 * * 06DA6606DBND0055
06D * 109 ** 112 * *| 06DA6606DBNB0121
06D * 109 ** 212 * * 06DA6606DBNC0121 12.1
06D * 109 ** 312 * * 06DA6606DBND0121
06D * 228 ** 113 * *| 06DA6606DBNB0336
06D * 228 ** 213 * * 06DA6606DBNC0336 33.6
06D * 228 ** 313 * * 06DA6606DBND0336
06D * 228 ** 131 * *| 06DA6606DBNB0222
06D * 228 ** 231 * * 06DA6606DBNC0222 22.2
06D * 228 * * 331 * * 06DA6606DBND0222
06D * 228 ** 132 * *| 06DA6606DBNB0555
06D * 228 ** 232 * * 06DA6606DBNCO0555 55.5
06D * 228 * * 332 * * 06DA6606DBND0555
06D * 228 ** 136 * *| 06DA6606DBNB0278
06D * 228 * * 236 * * 06DA6606DBNC0278 27.8
06D * 228 * * 336 * * 06DA6606DBND0278
06D * 313 ** 131 **| 06DA6606DBNB0108
06D * 313 ** 231 ** 06DA6606DBNC0108 10.8
06D * 313 **331** 06DA6606DBND0108
06D * 313 ** 132 * *| 06DA6606DBNB0270
06D * 313 ** 232 ** 06DA6606DBNC0270 27.0
06D * 313 **332** 06DA6606DBND0270
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COMPRESSOR
MODEL NUMBER

ELECTRONIC OVERCURRENT PROTECTION
SERVICE REPLACEMENT KIT NUMBER

Control Voltage

MCC

110-220V

24V AC

24V DC

(Amps)

06D * 313 ** 136 **

06DA6606DBNB0135

06D * 313 ** 236 * *

06DA6606DBNC0135

06D * 313 **336 * *

06DA6606DBND0135

135

06D * 313 ** 137 **

06DA6606DBNB0164

06D * 313 ** 237 * *

06DA6606DBNC0164

06D * 313 ** 337 **

06DA6606DBND0164

16.4

06D * 316 ** 131 **

06DA6606DBNB0108

06D * 316 ** 231 * *

06DA6606DBNC0108

06D * 316 ** 331 **

06DA6606DBND0108

10.8

06D * 316 ** 132 **

06DA6606DBNB0270

06D * 316 ** 232 * *

06DA6606DBNC0270

06D * 316 ** 332 **

06DA6606DBND0270

27.0

06D * 316 ** 136 * *

06DA6606DBNB0135

06D * 316 ** 236 * *

06DA6606DBNC0135

06D * 316 ** 336 * *

06DA6606DBND0135

135

06D * 316 ** 137 **

06DA6606DBNB0164

06D * 316 * * 237 * *

06DA6606DBNC0164

06D * 316 ** 337 * *

06DA6606DBND0164

16.4

06D * 328 ** 113 **

06DA6606DBNB0420

06D * 328 ** 213 * *

06DA6606DBNC0420

06D * 328 ** 313 * *

06DA6606DBND0420

42.0

06D * 328 ** 131 **

06DA6606DBNB0250

06D * 328 * * 231 * *

06DA6606DBNC0250

06D * 328 ** 331 * *

06DA6606DBND0250

25.0

06D * 328 ** 132 * *

06DA6606DBNB0620

06D * 328 * * 232 * *

06DA6606DBNC0620

06D * 328 ** 332 * *

06DA6606DBND0620

62.0

06D * 328 ** 136 * *

06DA6606DBNB0310

06D * 328 * * 236 * *

06DA6606DBNC0310

06D * 328 * * 336 * *

06DA6606DBND0310

31.0

06D * 328 ** 137 * *

06DA6606DBNB0378

06D * 328 * * 237 * *

06DA6606DBNC0378

06D * 328 * * 337 * *

06DA6606DBND0378

37.8

06D * 337 ** 106 * *

06DA6606DBNB0310

06D * 337 * * 206 * *

06DA6606DBNC0310

06D * 337 ** 306 * *

06DA6606DBND0310

31.0

06D * 337 ** 131 **

06DA6606DBNB0250

06D * 337 ** 231 * *

06DA6606DBNC0250

06D * 337 ** 331 **

06DA6606DBND0250

25.0

06D * 337 ** 132 **

06DA6606DBNB0620

06D * 337 ** 232 * *

06DA6606DBNC0620

06D * 337 ** 332 **

06DA6606DBND0620

62.0

06D * 337 ** 136 * *

06DA6606DBNB0310

06D * 337 ** 236 * *

06DA6606DBNC0310

06D * 337 ** 336 * *

06DA6606DBND0310

31.0
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COMPRESSOR
MODEL NUMBER

ELECTRONIC OVERCURRENT PROTECTION
SERVICE REPLACEMENT KIT NUMBER

Control Voltage

MCC

110-220V

24V AC

24V DC

(Amps)

06D * 337 ** 137 **

06DA6606DBNB0378

06D * 337 ** 237 **

06DA6606DBNC0378

06D * 337 ** 337 * *

06DA6606DBND0378

37.8

06D * 537 ** 101 **

06DA6606DBNB0320

06D * 537 ** 201 * *

06DA6606DBNC0320

06D * 537 ** 301 * *

06DA6606DBND0320

32.0

06D * 537 ** 106 * *

06DA6606DBNB0400

06D * 537 ** 206 * *

06DA6606DBNC0400

06D * 537 * * 306 * *

06DA6606DBND0400

40.0

06D *537 ** 112 **

06DA6606DBNB0890

06D * 537 ** 212 **

06DA6606DBNC0890

06D * 537 ** 312 **

06DA6606DBND0890

89.0

06D * 537 ** 113 **

06DA6606DBNB0542

06D * 537 ** 213 **

06DA6606DBNC0542

06D * 537 ** 313 * *

06DA6606DBND0542

54.2

06D * 541 ** 101 **

06DA6606DBNB0320

06D * 541 ** 201 **

06DA6606DBNC0320

06D * 541 ** 301 **

06DA6606DBND0320

32.0

06D * 541 ** 106 * *

06DA6606DBNB0400

06D * 541 ** 206 * *

06DA6606DBNC0400

06D * 541 * * 306 * *

06DA6606DBND0400

40.0

06D * 541 ** 109 * *

06DA6606DBNB0400

06D * 541 ** 209 * *

06DA6606DBNC0400

06D * 541 ** 309 * *

06DA6606DBND0400

40.0

06D *541 ** 112 **

06DA6606DBNB0890

06D * 541 ** 212 **

06DA6606DBNC0890

06D * 541 ** 312 **

06DA6606DBND0890

89.0

06D * 718 ** 131 **

06DA6606DBNB0108

06D * 718 * * 231 **

06DA6606DBNC0108

06D * 718 ** 331 **

06DA6606DBND0108

10.8

06D * 718 ** 132 * *

06DA6606DBNB0270

06D * 718 * * 232 * *

06DA6606DBNC0270

06D * 718 * * 332 * *

06DA6606DBND0270

27.0

06D * 718 ** 136 * *

06DA6606DBNB0135

06D * 718 * * 236 * *

06DA6606DBNC0135

06D * 718 ** 336 * *

06DA6606DBND0135

135

06D * 725 ** 106 * *

06DA6606DBNB0220

06D * 725 ** 206 * *

06DA6606DBNC0220

06D * 725 * * 306 * *

06DA6606DBND0220

22.0

06D * 725 ** 131 **

06DA6606DBNB0176

06D * 725 ** 231 **

06DA6606DBNC0176

06D * 725 ** 331 * *

06DA6606DBND0176

17.6

06D * 725 ** 132 **

06DA6606DBNB0440

06D * 725 ** 232 * *

06DA6606DBNC0440

06D * 725 ** 332 * *

06DA6606DBND0440

44.0

121



COMPRESSOR
MODEL NUMBER

ELECTRONIC OVERCURRENT PROTECTION
SERVICE REPLACEMENT KIT NUMBER

Control Voltage

MCC

110-220V

24V AC

24V DC

(Amps)

06D * 725 ** 136 * *

06DA6606DBNB0220

06D * 725 * * 236 * *

06DA6606DBNC0220

06D * 725 * * 336 * *

06DA6606DBND0220

22.0

06D * 725 ** 137 **

06DA6606DBNB0266

06D * 725 * * 237 * *

06DA6606DBNC0266

06D * 725 * * 337 * *

06DA6606DBND0266

26.6

06D * 808 ** 101 * *

06DA6606DBNB0070

06D * 808 * * 201 * *

06DA6606DBNC0070

06D * 808 * * 301 * *

06DA6606DBND0070

7.0

06D * 808 ** 106 * *

06DA6606DBNB0087

06D * 808 * * 206 * *

06DA6606DBNC0087

06D * 808 * * 306 * *

06DA6606DBND0087

8.7

06D * 808 ** 112 * *

06DA6606DBNB0174

06D * 808 * * 212 **

06DA6606DBNC0174

06D * 808 ** 312 * *

06DA6606DBND0174

17.4

06D *816** 113 **

06DA6606DBNB0266

06D * 816 ** 213 **

06DA6606DBNC0266

06D * 816 ** 313 **

06DA6606DBND0266

26.6

06D *816 ** 131 **

06DA6606DBNB0176

06D * 816 ** 231 **

06DA6606DBNC0176

06D * 816 ** 331 **

06DA6606DBND0176

17.6

06D * 816 ** 132 **

06DA6606DBNB0440

06D * 816 * * 232 * *

06DA6606DBNC0440

06D * 816 ** 332 * *

06DA6606DBND0440

44.0

06D *816 ** 136 * *

06DA6606DBNB0220

06D * 816 * * 236 * *

06DA6606DBNC0220

06D * 816 ** 336 * *

06DA6606DBND0220

22.0

06D * 818 ** 106 * *

06DA6606DBNB0246

06D * 818 * * 206 * *

06DA6606DBNC0246

06D * 818 * * 306 * *

06DA6606DBND0246

24.6

06D *818 ** 113 **

06DA6606DBNB0266

06D * 818 ** 213 **

06DA6606DBNC0266

06D * 818 ** 313 * *

06DA6606DBND0266

26.6

06D *818 ** 131 **

06DA6606DBNB0176

06D * 818 * * 231 **

06DA6606DBNC0176

06D * 818 ** 331 * *

06DA6606DBND0176

17.6

06D *818 ** 132 **

06DA6606DBNB0440

06D * 818 * * 232 * *

06DA6606DBNC0440

06D * 818 ** 332 * *

06DA6606DBND0440

44.0

06D *818 ** 136 * *

06DA6606DBNB0220

06D * 818 * * 236 * *

06DA6606DBNC0220

06D * 818 ** 336 * *

06DA6606DBND0220

22.0

06D *820** 113 **

06DA6606DBNB0266

06D * 820 ** 213 **

06DA6606DBNC0266

06D * 820 * * 313 * *

06DA6606DBND0266

26.6
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COMPRESSOR
MODEL NUMBER

ELECTRONIC OVERCURRENT PROTECTION
SERVICE REPLACEMENT KIT NUMBER

Control Voltage

MCC

110-220V

24V AC

24V DC

(Amps)

06D * 820 ** 131 **

06DA6606DBNB0176

06D * 820 * * 231 **

06DA6606DBNC0176

06D *820**331**

06DA6606DBND0176

17.6

06D * 820 ** 132 **

06DA6606DBNB0440

06D * 820 * * 232 * *

06DA6606DBNC0440

06D * 820 * *332 * *

06DA6606DBND0440

44.0

06D * 820 ** 136 * *

06DA6606DBNB0220

06D * 820 * * 236 * *

06DA6606DBNC0220

06D * 820 ** 336 * *

06DA6606DBND0220

22.0

06D *825** 113 **

06DA6606DBNB0336

06D * 825 ** 213 **

06DA6606DBNC0336

06D *825**313**

06DA6606DBND0336

33.6

06D * 825 ** 131 **

06DA6606DBNB0222

06D * 825 ** 231 **

06DA6606DBNC0222

06D *825**331**

06DA6606DBND0222

22.2

06D * 825 ** 132 **

06DA6606DBNB0555

06D * 825 * * 232 * *

06DA6606DBNC0555

06D * 825 ** 332 **

06DA6606DBND0555

55.5

06D * 825 ** 136 * *

06DA6606DBNB0278

06D * 825 * * 236 * *

06DA6606DBNC0278

06D * 825 ** 336 * *

06DA6606DBND0278

27.8
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SERVICE RETROFIT KITS(THREE PHASE):

The below kits are intended to service Carlyle 06D and
06CC (16-37 Cfm) compressors manufactured BEFORE
August 2015, S/N starting with '3115', with the factory
installed el ectromechanical overcurrent protection and a
three phase motor. The provided service kits are for RET-
ROFIT of an existing compressor with the electromechani-

cal overcurrent protection to the electronic overcurrent
protection scheme. When selecting the appropriate kit,

please be sure to select the required control voltage, as the
retrofit module will require OEM customers to provide con-
trol voltage to the terminal box of the compressor. All kits
include areplacement large folded terminal box, electronic
overcurrent protection module and current transformer, with
apreprogrammed M CC value based on the compressor
model number. For additional information on the kit and
installation, please see 99TA516184A |ocated on the Car-
lyle Compressor website (www.carlylecompressor.com).

ELECTRONIC OVERCURRENT PROTECTION

COMPRESSOR SERVICE RETROFIT (THREE PHASE) KIT NUMBER McC
MODEL NUMBER Control Voltage
110-220V 24V AC 24V DC (Amps)

06C * 016D * * * 06DA6606DBSB0270 | 06DA6606DBSC0270 [ 06DA6606DBSD0270 | 27.0
06C * 016G * * * 06DA6606DBSB0135 | 06DA6606DBSC0135 [ 06DA6606DBSD0135 | 13.5
06C *016J * * * 06DA6606DBSB0108 | 06DA6606DBSC0108 | 06DA6606DBSD0108 | 10.8
06C * 017D * * * 06DA6606DBSB0270 | 06DA6606DBSC0270 [ 06DA6606DBSD0270 | 27.0
06C * 017G ** * 06DA6606DBSB0135 | 06DA6606DBSC0135 [ 06DA6606DBSD0135 | 13.5
06C *017J *** 06DA6606DBSB0108 | 06DA6606DBSC0108 | 06DA6606DBSD0108 | 10.8
06C * 018D * * * 06DA6606DBSB0270 | 06DA6606DBSC0270 [ 06DA6606DBSD0270 | 27.0
06C * 018G * * * 06DA6606DBSB0135 | 06DA6606DBSC0135 [ 06DA6606DBSD0135 | 13.5
06C *018J ** * 06DA6606DBSB0108 | 06DA6606DBSC0108 | 06DA6606DBSD0108 | 10.8
06C * 124D * * * 06DA6606DBSB0330 | 06DA6606DBSC0330 [ 06DA6606DBSD0330 | 33.0
06C * 124G * * * 06DA6606DBSB0165 | 06DA6606DBSC0165 [ 06DA6606DBSD0165 | 16.5
06C * 124 ** * 06DA6606DBSB0132 | 06DA6606DBSC0132 | 06DA6606DBSD0132 | 13.2
06C * 125D * * * 06DA6606DBSB0440 | 06DA6606DBSC0440 [ 06DA6606DBSD0440 | 44.0
06C * 125G * * * 06DA6606DBSB0220 | 06DA6606DBSC0220 [ 06DA6606DBSD0220 | 22.0
06C * 125J * * * 06DA6606DBSB0176 | 06DA6606DBSC0176 | 06DA6606DBSD0176 | 17.6
06C * 228D * * * 06DA6606DBSB0416 | 06DA6606DBSC0416 [ 06DA6606DBSD0416 | 41.6
06C * 228G * * * 06DA6606DBSB0209 | 06DA6606DBSC0209 [ 06DA6606DBSD0209 | 20.9
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ELECTRONIC OVERCURRENT PROTECTION

COMPRESSOR SERVICE RETROFIT (THREE PHASE) KIT NUMBER MCC
MODEL NUMBER Control Voltage
110-220V 24V AC 24V DC (Amps)

06C *228J * * * 06DA6606DBSB0167 | 06DA6606DBSC0167 | 06DA6606DBSD0167 | 16.7
06C * 337D * * * 06DA6606DBSB0466 | 06DA6606DBSC0466 | 06DA6606DBSD0466 | 46.6
06C * 337G ** * 06DA6606DBSB0233 | 06DA6606DBSC0233 | 06DA6606DBSD0233 | 23.3
06C * 337 ** * 06DA6606DBSB0188 | 06DA6606DBSC0188 | 06DA6606DBSD0188 | 18.8
06C *337Q * * * 06DA6606DBSB0378 | 06DA6606DBSC0378 | 06DA6606DBSD0378 | 37.8
06D * 013 * * A13 * * | 06DA6606DBSB0105 [ 06DA6606DBSC0105 | 06DA6606DBSD0105 | 10.5
06D * 013 * * A31 * * | 06DA6606DBSB0070 | 06DA6606DBSC0070 | 06DA6606DBSD0070 7.0
06D * 013 * * A32 * * | 06DA6606DBSB0174 | 06DA6606DBSC0174 | 06DA6606DBSD0174 [ 17.4
06D * 013 * * A36 * * | 06DA6606DBSB0087 [ 06DA6606DBSC0087 | 06DA6606DBSD0087 8.7
06D * 109 * * A13 * * | 06DA6606DBSB0095 | 06DA6606DBSC0095 | 06DA6606DBSD0095 9.5
06D * 109 * * A31 * * | 06DA6606DBSB0044 [ 06DA6606DBSC0044 | 06DA6606DBSD0044 4.4
06D * 109 * * A32 * * | 06DA6606DBSB0121 [ 06DA6606DBSC0121 | 06DA6606DBSD0121 | 12.1
06D * 109 * * A36 * * | 06DA6606DBSB0055 | 06DA6606DBSC0055 | 06DA6606DBSD0055 5.5
06D * 109 * * A39 * * | 06DA6606DBSB0055 [ 06DA6606DBSC0055 | 06DA6606DBSD0055 55
06D * 228 * * A13 * * | 06DA6606DBSB0336 [ 06DA6606DBSC0336 | 06DA6606DBSD0336 | 33.6
06D * 228 * * A31 * * | 06DA6606DBSB0222 | 06DA6606DBSC0222 | 06DA6606DBSD0222 | 22.2
06D * 228 * * A32 * * | 06DA6606DBSB0555 [ 06DA6606DBSC0555 | 06DA6606DBSD0555 | 55.5
06D * 228 * * A36 * * | 06DA6606DBSB0278 [ 06DA6606DBSC0278 | 06DA6606DBSD0278 | 27.8
06D * 237 * * A06 * * | 06DA6606DBSB0278 | 06DA6606DBSC0278 | 06DA6606DBSD0278 | 27.8
06D * 237 * * A12 * * | 06DA6606DBSB0690 [ 06DA6606DBSC0690 | 06DA6606DBSD0690 | 69.0
06D * 313 * * A13 * * | 06DA6606DBSB0164 [ 06DA6606DBSC0164 | 06DA6606DBSD0164 | 16.4
06D * 313 ** A31 * * | 06DA6606DBSB0108 | 06DA6606DBSC0108 | 06DA6606DBSD0108 [ 10.8
06D * 313 * * A32 * * [ 06DA6606DBSB0270 [ 06DA6606DBSC0270 | 06DA6606DBSD0270 | 27.0
06D * 313 * * A34 * * | 06DA6606DBSB0274 [ 06DA6606DBSC0274 | 06DA6606DBSD0274 | 27.4
06D * 313 * * A36 * * | 06DA6606DBSB0135 | 06DA6606DBSC0135 | 06DA6606DBSD0135 | 13.5
06D * 316 * * A13 * * | 06DA6606DBSB0164 [ 06DA6606DBSC0164 | 06DA6606DBSD0164 | 16.4
06D * 316 * * A31 * * | 06DA6606DBSB0108 [ 06DA6606DBSC0108 | 06DA6606DBSD0108 | 10.8
06D * 316 * * A32 * * | 06DA6606DBSB0270 | 06DA6606DBSC0270 | 06DA6606DBSD0270 | 27.0
06D * 316 * * A34 * * | 06DA6606DBSB0274 | 06DA6606DBSC0274 | 06DA6606DBSD0274 | 27.4
06D * 316 * * A36 * * | 06DA6606DBSB0135 [ 06DA6606DBSC0135 | 06DA6606DBSD0135 | 13.5
06D * 328 * * A01 * * | 06DA6606DBSB0250 | 06DA6606DBSC0250 | 06DA6606DBSD0250 | 25.0
06D * 328 * * A0S * * | 06DA6606DBSB0694 [ 06DA6606DBSC0694 | 06DA6606DBSD0694 | 69.4
06D * 328 * * A06 * * | 06DA6606DBSB0310 [ 06DA6606DBSC0310 | 06DA6606DBSD0310 | 31.0
06D * 328 * * A08 * * | 06DA6606DBSB0564 | 06DA6606DBSC0564 | 06DA6606DBSD0564 | 56.4
06D * 328 * * A12 * * | 06DA6606DBSB0690 [ 06DA6606DBSC0690 | 06DA6606DBSD0690 | 69.0
06D * 328 * * A13 * * | 06DA6606DBSB0420 [ 06DA6606DBSC0420 | 06DA6606DBSD0420 | 42.0
06D * 328 * * A31 * * | 06DA6606DBSB0250 | 06DA6606DBSC0250 | 06DA6606DBSD0250 | 25.0
06D * 328 * * A32 * * | 06DA6606DBSB0620 [ 06DA6606DBSC0620 | 06DA6606DBSD0620 | 62.0
06D * 328 * * A34 * * | 06DA6606DBSB0505 [ 06DA6606DBSC0505 | 06DA6606DBSD0505 | 50.5
06D * 328 * * A36 * * | 06DA6606DBSB0310 | 06DA6606DBSC0310 | 06DA6606DBSD0310 [ 31.0
06D * 337 * * A01 * * | 06DA6606DBSB0250 [ 06DA6606DBSC0250 | 06DA6606DBSD0250 | 25.0
06D * 337 * * AQ5 * * | 06DA6606DBSB0694 [ 06DA6606DBSC0694 | 06DA6606DBSD0694 | 69.4
06D * 337 * * A06 * * | 06DA6606DBSB0310 | 06DA6606DBSC0310 | 06DA6606DBSD0310 [ 31.0
06D * 337 * * A08 * * | 06DA6606DBSB0564 [ 06DA6606DBSC0564 | 06DA6606DBSD0564 | 56.4
06D * 337 * * A12 * * | 06DA6606DBSB0690 [ 06DA6606DBSC0690 | 06DA6606DBSD0690 | 69.0

125



ELECTRONIC OVERCURRENT PROTECTION

COMPRESSOR SERVICE RETROFIT (THREE PHASE) KIT NUMBER MCC
MODEL NUMBER Control Voltage
110-220V 24V AC 24V DC (Amps)

06D * 337 ** A13 * * | 06DA6606DBSB0378 | 06DA6606DBSC0378 | 06DA6606DBSD0378 | 37.8
06D * 337 * * A31 * * | 06DA6606DBSB0250 [ 06DA6606DBSC0250 | 06DA6606DBSD0250 | 25.0
06D * 337 * * A32 * * | 06DA6606DBSB0620 [ 06DA6606DBSC0620 | 06DA6606DBSD0620 | 62.0
06D * 337 * * A34 * * | 06DA6606DBSB0582 | 06DA6606DBSC0582 | 06DA6606DBSD0582 | 58.2
06D * 337 * * A36 * * | 06DA6606DBSB0310 [ 06DA6606DBSC0310 | 06DA6606DBSD0310 | 31.0
06D * 537 * * AQ1 * * | 06DA6606DBSB0320 [ 06DA6606DBSC0320 | 06DA6606DBSD0320 | 32.0
06D * 537 * * A05 * * | 06DA6606DBSB0800 | 06DA6606DBSC0800 | 06DA6606DBSD0800 [ 80.0
06D * 537 * * A06 * * | 06DA6606DBSB0400 [ 06DA6606DBSC0400 | 06DA6606DBSD0400 | 40.0
06D * 537 * * A08 * * | 06DA6606DBSB0750 [ 06DA6606DBSC0750 | 06DA6606DBSD0750 | 75.0
06D * 537 * * A12 * * | 06DA6606DBSB0890 | 06DA6606DBSC0890 | 06DA6606DBSD0890 [ 89.0
06D * 537 * * A13 * * | 06DA6606DBSB0542 [ 06DA6606DBSC0542 | 06DA6606DBSD0542 | 54.2
06D * 537 * * A31 * * | 06DA6606DBSB0320 [ 06DA6606DBSC0320 | 06DA6606DBSD0320 | 32.0
06D * 537 * * A32 * *| 06DA6606DBSB0890 | 06DA6606DBSC0890 | 06DA6606DBSD0890 [ 89.0
06D * 537 * * A36 * * | 06DA6606DBSB0400 [ 06DA6606DBSC0400 | 06DA6606DBSD0400 | 40.0
06D * 541 * * AQ1 * * | 06DA6606DBSB0320 [ 06DA6606DBSC0320 | 06DA6606DBSD0320 | 32.0
06D * 541 * * A06 * * | 06DA6606DBSB0400 | 06DA6606DBSC0400 | 06DA6606DBSD0400 | 40.0
06D * 541 * * A08 * * | 06DA6606DBSB0750 [ 06DA6606DBSC0750 | 06DA6606DBSD0750 | 75.0
06D * 541 * * AQ9 * * | 06DA6606DBSB0400 [ 06DA6606DBSC0400 | 06DA6606DBSD0400 | 40.0
06D * 541 * * A12 * * | 06DA6606DBSB0890 | 06DA6606DBSC0890 | 06DA6606DBSD0890 [ 89.0
06D * 541 * * A13 * * | 06DA6606DBSB0542 [ 06DA6606DBSC0542 | 06DA6606DBSD0542 | 54.2
06D * 541 * * A31 * * | 06DA6606DBSB0320 [ 06DA6606DBSC0320 | 06DA6606DBSD0320 | 32.0
06D * 541 * * A32 * * | 06DA6606DBSB0890 | 06DA6606DBSC0890 | 06DA6606DBSD0890 [ 89.0
06D * 541 * * A36 * * | 06DA6606DBSB0400 [ 06DA6606DBSC0400 | 06DA6606DBSD0400 | 40.0
06D * 718 * * A13 * * | 06DA6606DBSB0164 [ 06DA6606DBSC0164 | 06DA6606DBSD0164 | 16.4
06D * 718 * * A31 * * | 06DA6606DBSB0108 | 06DA6606DBSC0108 | 06DA6606DBSD0108 [ 10.8
06D * 718 * * A32 * * | 06DA6606DBSB0270 [ 06DA6606DBSC0270 | 06DA6606DBSD0270 | 27.0
06D * 718 * * A36 * * | 06DA6606DBSB0135 [ 06DA6606DBSC0135 | 06DA6606DBSD0135 | 13.5
06D * 724 * * A01 * * | 06DA6606DBSB0197 | 06DA6606DBSC0197 | 06DA6606DBSD0197 | 19.7
06D * 724 * * A06 * * | 06DA6606DBSB0220 [ 06DA6606DBSC0220 | 06DA6606DBSD0220 | 22.0
06D * 724 * * A12 * * | 06DA6606DBSB0488 [ 06DA6606DBSC0488 | 06DA6606DBSD0488 | 48.8
06D * 724 * * A13 * * | 06DA6606DBSB0266 | 06DA6606DBSC0266 | 06DA6606DBSD0266 | 26.6
06D * 724 * * A31 * * | 06DA6606DBSB0176 [ 06DA6606DBSC0176 | 06DA6606DBSD0176 | 17.6
06D * 724 * * A32 * * | 06DA6606DBSB0440 [ 06DA6606DBSC0440 | 06DA6606DBSD0440 | 44.0
06D * 724 * * A36 * * | 06DA6606DBSB0220 | 06DA6606DBSC0220 | 06DA6606DBSD0220 | 22.0
06D * 725 * * A06 * * | 06DA6606DBSB0220 [ 06DA6606DBSC0220 | 06DA6606DBSD0220 | 22.0
06D * 725 * * A12 * * | 06DA6606DBSB0488 [ 06DA6606DBSC0488 | 06DA6606DBSD0488 | 48.8
06D * 725 * * A13 * * | 06DA6606DBSB0266 | 06DA6606DBSC0266 | 06DA6606DBSD0266 | 26.6
06D * 725 * * A31 * * | 06DA6606DBSB0176 [ 06DA6606DBSC0176 | 06DA6606DBSD0176 | 17.6
06D * 725 * * A32 * * | 06DA6606DBSB0440 [ 06DA6606DBSC0440 | 06DA6606DBSD0440 | 44.0
06D * 725 * * A36 * * | 06DA6606DBSB0220 | 06DA6606DBSC0220 | 06DA6606DBSD0220 | 22.0
06D * 808 * * A13 * * | 06DA6606DBSB0105 [ 06DA6606DBSC0105 | 06DA6606DBSD0105 | 10.5
06D * 808 * * A31 * * | 06DA6606DBSB0070 [ 06DA6606DBSC0070 | 06DA6606DBSD0070 7.0
06D * 808 * * A32 * * | 06DA6606DBSB0174 | 06DA6606DBSC0174 | 06DA6606DBSD0174 | 17.4
06D * 808 * * A34 * * | 06DA6606DBSB0178 [ 06DA6606DBSC0178 | 06DA6606DBSD0178 | 17.8
06D * 808 * * A36 * * | 06DA6606DBSB0087 [ 06DA6606DBSC0087 | 06DA6606DBSD0087 8.7
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ELECTRONIC OVERCURRENT PROTECTION

COMPRESSOR SERVICE RETROFIT (THREE PHASE) KIT NUMBER MCC
MODEL NUMBER Control Voltage
110-220V 24V AC 24V DC (Amps)

06D * 816 * * A13 * * | 06DA6606DBSB0266 | 06DA6606DBSC0266 | 06DA6606DBSD0266 | 26.6
06D * 816 * * A31 * * | 06DA6606DBSB0176 [ 06DA6606DBSC0176 | 06DA6606DBSD0176 | 17.6
06D * 816 * * A32 * * | 06DA6606DBSB0440 [ 06DA6606DBSC0440 | 06DA6606DBSD0440 | 44.0
06D * 816 * * A34 * * | 06DA6606DBSB0400 | 06DA6606DBSC0400 | 06DA6606DBSD0400 | 40.0
06D * 816 * * A36 * * | 06DA6606DBSB0220 [ 06DA6606DBSC0220 | 06DA6606DBSD0220 | 22.0
06D * 818 * * A01 * * | 06DA6606DBSB0197 [ 06DA6606DBSC0197 | 06DA6606DBSD0197 | 19.7
06D * 818 * * A04 * * | 06DA6606DBSB0546 | 06DA6606DBSC0546 | 06DA6606DBSD0546 | 54.6
06D * 818 * * A06 * * | 06DA6606DBSB0246 [ 06DA6606DBSC0246 | 06DA6606DBSD0246 | 24.6
06D * 818 * * A12 * * | 06DA6606DBSB0488 [ 06DA6606DBSC0488 | 06DA6606DBSD0488 | 48.8
06D * 818 * * A13 * * | 06DA6606DBSB0266 | 06DA6606DBSC0266 | 06DA6606DBSD0266 | 26.6
06D * 818 * * A31 * * | 06DA6606DBSB0176 [ 06DA6606DBSC0176 | 06DA6606DBSD0176 | 17.6
06D * 818 * * A32 * * | 06DA6606DBSB0440 [ 06DA6606DBSC0440 | 06DA6606DBSD0440 | 44.0
06D * 818 * * A34 * * | 06DA6606DBSB0400 | 06DA6606DBSC0400 | 06DA6606DBSD0400 | 40.0
06D * 818 * * A36 * * | 06DA6606DBSB0220 [ 06DA6606DBSC0220 | 06DA6606DBSD0220 | 22.0
06D * 820 * * A13 * * | 06DA6606DBSB0266 [ 06DA6606DBSC0266 | 06DA6606DBSD0266 | 26.6
06D * 820 * * A31 * * | 06DA6606DBSB0176 | 06DA6606DBSC0176 | 06DA6606DBSD0176 | 17.6
06D * 820 * * A32 * * | 06DA6606DBSB0440 [ 06DA6606DBSC0440 | 06DA6606DBSD0440 | 44.0
06D * 820 * * A36 * * | 06DA6606DBSB0220 [ 06DA6606DBSC0220 | 06DA6606DBSD0220 | 22.0
06D * 824 * * A01 * * | 06DA6606DBSB0249 | 06DA6606DBSC0249 | 06DA6606DBSD0249 | 24.9
06D * 824 * * A06 * * | 06DA6606DBSB0278 [ 06DA6606DBSC0278 | 06DA6606DBSD0278 | 27.8
06D * 824 * * A12 * * | 06DA6606DBSB0690 [ 06DA6606DBSC0690 | 06DA6606DBSD0690 | 69.0
06D * 824 * * A13 * * | 06DA6606DBSB0336 | 06DA6606DBSC0336 | 06DA6606DBSD0336 | 33.6
06D * 824 * * A31 * * | 06DA6606DBSB0222 | 06DA6606DBSC0222 | 06DA6606DBSD0222 | 22.2
06D * 824 * * A32 * * | 06DA6606DBSB0555 [ 06DA6606DBSC0555 | 06DA6606DBSD0555 | 55.5
06D * 824 * * A34 * * | 06DA6606DBSB0505 | 06DA6606DBSC0505 | 06DA6606DBSD0505 | 50.5
06D * 824 * * A36 * * | 06DA6606DBSB0278 [ 06DA6606DBSC0278 | 06DA6606DBSD0278 | 27.8
06D * 825 * * A01 * * | 06DA6606DBSB0222 [ 06DA6606DBSC0222 | 06DA6606DBSD0222 | 22.2
06D * 825 * * A06 * * | 06DA6606DBSB0278 | 06DA6606DBSC0278 | 06DA6606DBSD0278 | 27.8
06D * 825 * * A12 * * | 06DA6606DBSB0690 [ 06DA6606DBSC0690 | 06DA6606DBSD0690 | 69.0
06D * 825 * * A13 * * | 06DA6606DBSB0336 [ 06DA6606DBSC0336 | 06DA6606DBSD0336 | 33.6
06D * 825 * * A31 * * | 06DA6606DBSB0222 | 06DA6606DBSC0222 | 06DA6606DBSD0222 | 22.2
06D * 825 * * A32 * * | 06DA6606DBSB0555 [ 06DA6606DBSC0555 | 06DA6606DBSD0555 | 55.5
06D * 825 * * A34 * * | 06DA6606DBSB0505 [ 06DA6606DBSC0505 | 06DA6606DBSD0505 | 50.5
06D * 825 * * A36 * * | 06DA6606DBSB0278 | 06DA6606DBSC0278 | 06DA6606DBSD0278 | 27.8

127



SERVICE RETROFIT KITS (SINGLE PHASE):

The below kits are intended to service Carlyle 06D and
06CC (16-37 Cfm) compressors manufactured BEFORE
August 2015, S/N starting with '3115', with the factory
installed electromechanical overcurrent protection and asin-
gle phase motor. The provided service kits are for RETRO-
FIT of an existing compressor with the el ectromechanical
overcurrent protection to the electronic overcurrent protec-
tion scheme. When selecting the appropriate kit, please be
sure to select the required control voltage, as the retrofit
module will require OEM customers to provide control volt-
age to the terminal box of the compressor. All kitsinclude a
replacement large folded terminal box, electronic overcur-
rent protection module and current transformer, with a pre-
programmed M CC value based on the compressor model
number. For additional information on the kit and installa-
tion, please see 99TA516185A located on the Carlyle Com-
pressor website (www.carlylecompressor.com).

ELECTRONIC OVERCURRENT PROTECTION

COMPRESSOR SERVICE RETROFIT (SINGLE PHASE) KIT NUMBER Mcc
MODEL NUMBER Control Voltage
110-220V 24V AC 24V DC (Amps)

06D * 013 * * A33 * *| 06DA6706DBSB0326 | 06DA6706DBSC0326 | 06DA6706DBSD0326 | 32.6
06D * 109 * * A03 * *| 06DA6706DBSB0240 | 06DA6706DBSC0240 | 06DA6706DBSD0240 | 24.0
06D * 109 * * A33 * *| 06DA6706DBSB0240 | 06DA6706DBSC0240 | 06DA6706DBSD0240 | 24.0
06D * 313 ** A03 * *| 06DA6706DBSB0568 | 06DA6706DBSC0568 | 06DA6706DBSD0568 | 56.8
06D * 313 * * A33 * *| 06DA6706DBSB0400 | 06DA6706DBSC0400 | 06DA6706DBSD0400 | 40.0
06D * 316 * * A03 * *| 06DA6706DBSB0568 | 06DA6706DBSC0568 | 06DA6706DBSD0568 | 56.8
06D * 316 * * A33 * *| 06DA6706DBSB0400 | 06DA6706DBSC0400 | 06DA6706DBSD0400 | 40.0
06D *518 * * A03 * *| 06DA6706DBSB0568 | 06DA6706DBSC0568 | 06DA6706DBSD0568 | 56.8
06D * 718 * * A33 * *| 06DA6706DBSB0400 | 06DA6706DBSC0400 | 06DA6706DBSD0400 | 40.0
06D * 808 * * A03 * *| 06DA6706DBSB0280 | 06DA6706DBSC0280 | 06DA6706DBSD0280 | 28.0
06D * 808 * * A33 * *| 06DA6706DBSB0280 | 06DA6706DBSC0280 | 06DA6706DBSD0280 | 28.0
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4.11 — Electrical Hook-Up

Consult wiring diagram located inside compressor terminal
box cover and reference diagrams shown below for wiring
hook-up connection locations. See 3.29, page 96 for Termi-
nal Box Packages.

06D & 06CC (17-37 Cfm) COMPRESSORS

NOTE: THE ‘R, 'S’ AND ‘C' THAT
APPEAR ON THIS DIAGRAM ARE
NCT IMPRINTED ON THE TERMINAL 12
PLATE AND ARE SHOWN HERE FOR ~L-

INFORMATION PURPOSES CNLY.
START STARTi/
CAP FiELAY

.________________su.g

CUSTOMER WIRING SHOWN DOTTED CONTACTOR COIL

Fig. 23 — Single Phase Electromechanical Overcurrent
Protection

OVERLOADS C— - a3

PHASE BARRIER ! "

CONTACTOR

~ OPTIONAL*
° P/OVERLOAD

(Customer wiring shown dotted}

* 3rd overload required on some compressors. See 4.9 06D compressor overloads.

Fig. 24 — Three Phase Electr omechanical Overcurrent
Protection
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L1
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L2 STARTEI

L3
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i “'Q_ suppLY
_ VOLTAGE

]2
T "é"
g

D »

%—DATA PORT

N
£ 3

EE

PIN NOT USED

@

I CONTACTS FOR
CONTROL CIRCUIT

[FEE &8

1
A A = e
CUSTOMER WIRING SHOWN SOLID

LEe

Fig. 25 — Electronic Overcurrent Protection (SERVICE

ONLY)

L1

210
5 STARTER
s T .
L ® “'Q SUPPLY
[ | @~ - | _ VOLTAGE
LY | 1 L-DATA PORT
[ aESon|=
AN - 1
£ 3 [ [ D
T s 14 H
T-STAT B | 24 CONTACTS
W 18 D H

| AT 19

1T MODULE
C——PIN NOT USED TO CONTROL
CIRCUIT

PIC IF PRESENT
CUSTOMER WIRING SHOWN SOLID

Fig. 26 — Three Phase Electronic Overcurrent Protection

(RETROFIT ONLY)
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START _ TO
CONNON STARTER
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)4 18 1 H
‘ el 19 s

MODULE
TO CONTROL
CIRCUIT

CUSTOMER WIRING SHOWN SOLID

Fig. 27 — Single Phase Electronic Overcurrent Protection
(RETROFIT ONLY)
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06E COMPRESSORS
(ACROSS- THE-LINE [XL] START)

6-Pin Term. PI.
3-Lead XL Start
N 574

i

(@)
HEAD (i)

O

[E)
L
Ly _1

e

9-Pin Term. PI.
(208/230/460V, 300 Series Models)
208/230 XL Start

JUMPER

¥
Cmm) () | @Hom
O
HEAD ()
© /O
ta L jomeen

Lo —
2] (3 HOLE)

9-Pin Term. PL.
(208/230/460V Models)
460V XL Start

le) O
HEAD @]

9/ | 9| jomo
tgjf-i ZJUMPER

b (2 HOLE)

Fig. 28 — 06E Compressors (Acrossthe-Line [XL] Start)
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06E COMPRESSORS
(PART WINDING START)

6-Pin Term. PI.
6-Lead PW Start

HEAD (@F
© o||®
La—] ki
Lo )
L4 Flo
9-Pin Term. Pl.

(208/230/460V, 300 Series Models)
208/230 PW Start Only

o OO @
HEAD @ @
@) Q| |® G T Bree
L —J [
e e
b= Fo
9-Pin Term. Pl

(460V, 600 Series Models)
460 PW Start

With 208/230/460V
300 Series Models, the 460V
cannot be wired for PW
start. Use distinct 460V
600 Series Models for any
460V PW application.

RING TERMINAL JAM NUT #3

RING TERMINAL

{ -~ JUMPER BAR
t— JAM NUT #2
\ PLASTIC

( i )] [ I } INSULATOR

JAM NUT #1
[ 1 [ ]

Fig. 30 — Terminal Post
Arrangement, Detail View

Fig. 29 — 06E Compressors
(Part Winding Start)

(0BE and 06CC 50 to 99 Cfm)
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4.12 — Voltage and Current Unbalance
VOLTAGE UNBALANCE (Maximum 2%)

V oltage unbalance can cause motors to overheat and fail.
Below is the recommended method for determining voltage
unbalance.

Example: Supply voltage is 240-3-60

A B C

AB =243 volts
BC = 236 volts
‘@’ AC =238 volts
243 + 236 + 238
Average Voltage = 3
- 17
3
=239 volts

Determine maximum deviation from average voltage:
EAB§243 —239 =4volts

BC)239-236 = 3volts
(AC)239-238 = 1volt

Maximum deviation is 4 volts.
Determine % voltage unbalance:

%Voltage unbalance = 100 x %

=17%

This amount of phase unbalance is satisfactory asit is
below the maximum allowable of 2%.

IMPORTANT: If the supply voltage phase unbalance
is more than 2%, contact your local electric utility
company immediately.
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CURRENT UNBALANCE (Maximum 10%)

Voltage unbalance will cause a current unbalance, but a cur-
rent unbalance does not necessarily mean that a voltage
unbalance exists. A loose terminal connection or a build-up
of dirt or carbon on one set of contacts (using the example of
L1 asthe problem leg) would cause a higher resistance on
that leg (L1) than on L2 and L 3. The current follows the
path of least resistance, so the current increasesin legs L2
and L 3. Higher current causes more heat to be generated in
the motor windings.

Percent (%) of current unbalance is calculated in the same
way as voltage unbal ance (see the previous section), with a
maximum acceptable current unbalance of 10%.

5.0 COMPRESSOR SERVICE WORKSHEETS

Carlyle recommends that the Compressor Service Work-
sheets (pages 136 and 137) be copied (and enlarged, if pre-
ferred) and filled out for each compressor at initial start-up
and each time the compressor is serviced. Comparing the
data from current worksheets to past records will allow the
service technician to diagnose system changes and prevent
compressor failures. Thisinformation is also very useful in
preventing arepeat failure.
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06D, 06E Compressor Service Worksheet
Mechanic: Date:
From Compressor Nameplate:
Model No.:
Serial No.:
Motor No.:
Voltage:
Allow compressor to run for 30 minutes, then obtain the pressures and

body temperature at the locations shown below. Check for proper oil
return in sight glass.

See Compressor

Operating Limits Refrigerant

Page #17 Qutdoor Temp. (DB)
Hot Gas Line Temp.

f—{ Head Pressure

fj\ction Line Temp.

Suction Pressure

Motor Barrel Temps.

Top ———m————
Side —
Bottom

Underside of Cylinder Head(s)
Crankcase Temp.

Oil Pressure

Liquid Line Temp. (Leaving Condenser)

COMPRESSOR VOLTAGE/AMP VALUES

PH VOLTAGE CURRENT
C-R: C:
l¢ C-S: R:
R-S S:
L-L, [
L X
P 3
3¢ PART WINDING
LLg L
LLg Ly
LoLg: Ly

Make copies of this worksheet to record data at initial start-up and whenever the compressor is serviced.
LEGEND: C - Common R-Run S - Start
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06CC Compressor Service Worksheet

Mechanic: Date:
From Compressor Nameplate:

Model No.:

Serial No.:

Motor No.:

Voltage:
Allow compressor to run for 30 minutes, then obtain the pressures and
body temperature at the locations shown below. Check for proper oil
return in sight glass.

See Compressor Operating Limits, page 17.

SUCTION
MANIFOLD\\\

SUCTION - —
PRESSURE

L INTERSTAGE

TEMP, |~ PRESSURE
L ™ INTERSTAGE
T TEMPERATURE
PRESSURE

MOTOR BARREL TEMP.
JoP

—SIDE
BOTTOM

/

//// HOT GAS LINE TEMP.

;HEAD PRESSURE UNDERSIDE OF HIGH STAGE CYLINDER HEAD TEMP.
CRANKCASE TEMP. (BELOW SIGHT GLASS)

COMPRESSOR VOLTAGE/AMP VALUES

PH VOLTAGE CURRENT
C-R: C:
1l C-S: R:
R-S S:
L-Ly L;:
L-Ly L,
LLy L
3¢ PART WINDING
LLg L
LrLy Ly
LgLy Ly

Make copies of this worksheet to record data at initial start-up and whenever the compressor is serviced.

LEGEND: C- Common R-Run S - Start
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6.0 — SMART UNLOADING & PWM VALVE

The SMART controller is designed to operate the compres-
sor cylinder head unloaders or aPWM Valveinstalled in the
compressor's suction line using Pulse Width Modulation
(PWM).

See Application Guide 574-078 at www.carlylecompres-
sor.com

6.1 — Functional Overview

The SMART unloading controller allows continuous modu-
lation of the compressor capacity using the steps of mechan-
ical unloading or the PWM Valve. Hereis how it works:

An analog output signal from the system rack controller pro-
vides a0-10 VDC signal to the SMART controller. Based
on the signal, the SMART controller continuously modu-
|ates the compressor unloader coilsto deliver an equivalent
linear change in the compressor capacity output to precisely
meet thermal load demand. In addition, the SMART control-
ler will control discharge temperature by operating the
accessory cylinder head fan and liquid injection valve as
required, maintaining safe and reliable operation. If dis-
charge temperature exceeds allowable limits, the SMART
controller will automatically turn the compressor off to pro-
tect against compressor failure.

138



Fig. 31 — SMART Controller

6.2 — ldentification

A compressor with smart unloading heads can be identified
by a“Y” in the customer model number note on the com-
pressor nameplate. Additionally, a smart unloading cylinder
head can be identified by a“horizontal line” stamped on
the cylinder head.

Model Family Model Number Change Example
06D semi-hermetic Insert “Y” for 13th digit 06DR3370DA36YA
06E semi-hermetic Insert “Y” for 5th digit 06ERY 7530A

Compressors applying aPWM Valveinstalled in the suc-
tion line of the compressor will not havea“Y” in the cus-
tomer model number or any marking on the cylinder heads.
The compressor should be afactory standard compressor
with no unloading heads.
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SOLENOID COIL
P/N 8ADB000688
(240 vac)
P/N 8ADB000689
(120 vac)

\ PWM VALVE

P/N 8ADB000690
and
P/N 8ADB000907

Fig. 32 — PWM Valvelnstalled

6.3 — Smart Controller Inputs/Outputs
CONTROLLER INPUT SIGNAL

The smart controller (see Fig. 33) receivesa0to 10 VDC
input signal from the system’ srack controller. Thissignal is
inversely proportional to the capacity demand required from
the compressor. A 0 VDC demand signal represents a 100%
capacity output from the compressor. The minimum demand
voltage signal (compressor fully unloaded), depends on the
compressor configuration selected by the smart controller
DIP switches (see Section 6.4).

POWER SUPPLY INPUT

The smart controller requiresa 24 VAC (£10%), 50/60 Hz
source to power the module. The maximum continuous rat-
ingis5 VA. Control power should be isolated with atrans-
former from the main power supply.
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NC/NC TERMINALS

Thetwo NC terminals are currently not used and provide no
functionality at thistime. Do not use.

DISCHARGE TEMPERATURE SENSOR INPUT

The smart controller has the capability to monitor and con-
trol the compressor’ s refrigerant discharge temperature. The
thermistor input range is -22 F to 320 F, accuracy of -3%/
+0%, with a maximum allowable sensor cable length of

30 ft. The smart controller will process the input from the
discharge temperature sensor and operate the compressor’s
cylinder head fan and liquid injection valve as required to
control compressor discharge temperature below 230 F.
Every smart controller comeswith a 1000 ohm resistor
installed. Remove only if installing the Carlyle discharge
temperature sensor for discharge temperature control;
otherwise do not removetheresistor.
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Controller /
Com ressor
Input P! Cylinder Head

: nfiguration Compressor
Signal Discharge co |r?:uft0 Start Fan Lead Wire Liquid
Power Temperature (L ow, Medium, Circuit (208-230/460v) Injection
Supply  Sensor High Temp) AC In Unloader Output
Input Input (115/208-230V) Coil

Output

Fig. 33— Smart Controller

COMPRESSOR CONFIGURATION INPUT

The smart controller is configurable for all 06D, 06E, and
06M compressor models by simply adjusting the onboard
DIP switches. The DIP switches configure the compressor
for Low or Medium/High temperature application and set
the compressor’ s capacity modulation range profile. See
Section 6.4 for configuration details. Controller power must
be cycled off/on if the configuration switches are changed
during system operation for that change to take effect.
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COMP/ALARM

The compressor contactor output isarelay output. Therelay
operating voltage is 24 to 240 VV AC with a maximum con-
tinuous current of 2.5 amps (600 VA). The compressor
COMP contactor will open when any of the following con-
ditions exist:

e Lossof 24 VAC supply power

« Discharge temperature sensor failure, discharge tem-
perature >295 F

e Theinput demand voltageis > 8.0 VDC.

The Comp/Alarm contactor should bewired into the
compressor’s control power circuit if the Carlyle dis-
char ge temperature sensor is being used to control com-
pressor dischargetemperature. Thiswill ensurethe
compressor will shut down if discharge temperature
exceeds 295 F or sensor fails. The triac output for Coil 1,
Coil 2, andthe L1V (Liquid Injection Valve) will open, dis-
abling the unloader valves and liquid injection valve if the
Comp/Alarm contactor is opened.

CYLINDER HEAD FAN LEAD WIRES

The smart controller hastwo 6-in. lead wires for wiring to
the compressor’s cylinder head fan. The smart controller
will energize/de-energize theinternal cylinder head fan
relay as required to maintain discharge temperatures bel ow
220 F. The lead wires are rated for 230/460 VAC with a
maximum continuous rating of 2.5 amps.

ACIN

Linevoltage input to provide power to the unloader solenoid
coils and the liquid injection solenoid coil. Rated for 115/
208-230 VA C with amaximum continuous rating of 30 VA.
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COIL #1, COIL #2

The unloader solenoid output isatriac output. Thetriac is
rated for 115/208-230 VA C with a maximum continuous
rating of 30 VA. The smart controller energizes the unloader
solenoid coil in an on/off sequence per the 0 to 10 VDC ana-
log input signal received by the smart controller.

LIQUID INJECTION

The liquid injection solenoid output is atriac output. The
triac israted for 115/208-230 VAC with a maximum contin-
uous rating of 30 VA. The smart controller will energize the
liquid injection solenoid as required to provide compressor
motor cooling and maintain compressor discharge below
230 F.
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6.4 — Smart Controller Configuration

The smart controller’s configuration switch is a manual
switch the operator must configure before powering up the
unit. The configuration DIP switch has 4 positions (A, B, C,
D) and corresponds to the type of compressor and compres-
sor modulation range. The table below and Fig. 34 and 35
show the DIP switch positions to correctly configure the
smart controller to the smart compressor. The configuration
switch can be positioned at any time while the smart con-
troller is off.

Configu- | Compressor # of # of Modula- Electrical

ration Models Compres- Unloaders tion Range | Schematic

DIP sor on

Switch Cylinders Compressor

Position

A 06D, 06E 6 2 33% - 100% | Figure 36

B 06D, 06E 6 2 67% - 100% | Figure 36
06M 3 1 67% - 100% | Figure 37

C 06D, 06E 4 1 50% - 100% | Figure 37
06D, 06CC, 06M | 3,4, 0r 6 PWM Valve 20% - 100% | Figure 37

D All 3,4,0r6 None None NA
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2 stages of Unloading

- 0,
33-100% PWM Valve 20-100%

Il - 0,
1 stage of Unloading 50-100% No Capacity Modulation

1 stage of Unloading Compressor Monitoring

III ll Ill

Position A Position C
Position B Position D
Fig. 34 — Smart Controller Configuration (DIP
Switches)

Fig. 35— Smart Controller Configuration (DIP
Switches), Compressor Capacity
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4 Cylinder, 1 Stage Unloader

Fig. 35— Smart Controller Configuration (DIP
Switches), Compressor Capacity (cont)
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Isolation Relay

I

Carlyle Smart Unloading M odule Wiring Schematic

Compressor
Alarm Status

Com pressor
Capaciy
Output (0-10Vd)

Rack
Controller

Compressor
Start/Stop

20vac

115/230Vac Control Power

Cylinder Head Fan

{ [
S SO
Compressor
conp 2amp 120V pyrecion Devices p—
: an ion Devi Motor
SMART Unloading Module I_/_.Ju 1amp 20V ntaled Here Le—
(ime delay) |
0.10V0C  Demand Compressar
Signal Contactor
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1201208-230 Vac lput  ———]
Tecton
Alernate h-r
oPT1000 Discharge ¥ amp Fuse Injection
SGND _ Temperatre l Solenoid
g
Control g Alternate
° ontrol o Unloader
Java S wampFuse ¢
cor?
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LED  Compressor Selector 2301460 Vac nput
ndiator wire
Leads l
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Fig. 36 — Electrical Schematic, Compressorswith
2 Unloading Heads
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NOTES FOR FIG 36 AND 37:

1

2.

The smart controller must be configured based on the type of compressor it is con-
trolling. See Section 6.4 for configuration details.

The compressor is loaded when the unloader solenoid coil is de-energized and
unloaded when the solenoid coil is energized.

The power for the compressor contactor, unloader coils, and liquid injection solenoid
may be either 115 VAC or 230 VAC. All components must be of the same voltage. Fus-
ing for this should be a 2 amp-120V or 1 amp-240V time delay fuse. Alternately, the
components may be fused individually with ¥2 amp fuses.

The compressor COMP contactor will open when any of the following conditions exist:
loss of 24 VAC supply power, discharge temperature sensor failure, discharge tem-
perature >295 F, or the input demand voltage is > 8.0 VDC. The COMP contactor
should be wired into the compressor’s control power circuit if the Carlyle discharge
temperature sensor is being used to control compressor discharge temperature. This
will ensure the compressor will shut down if discharge temperature exceeds 295 F or
the sensor fails. The triac output for Coil 1, Coil 2, and the LIV will open, disabling the
unloader valves and liquid injection valve if the COMP contactor is opened.

The smart controller cylinder head fan lead wires may be either single phase 230 VAC
or 460 VAC. The cylinder head fan relay will open at a loss of 24 VAC supply power,
discharge temperature sensor failure, or input demand voltage > 8.0 VDC. Upon a
compressor discharge temperature trip (> 295 F) the cylinder head fan relay will stay
closed. Typically the compressor’s cylinder head fan will shut down when the com-
pressor is off, but with the smart controller the fan will still operate to reduce discharge
temperature below 230 F so the compressor will auto restart following a 5-minute time
delay.
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Fig. 37 — Electrical Schematic, Compressorswith
1 Unloading Head or PWM Valve

6.5 — Service Table

NOTE: Not all smart unloading applications use the smart
controller for discharge temperature control and protection.

The Service and LED tables alow the Installer and/or Ser-
vice Technician the ability to verify the smart controller is
functioning properly once installation is complete and the
refrigeration system is ready for service. Based on the volt-
age input signal to the smart controller, the PWM cycle and
LED status of the smart compressor can be checked per the

tables.
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Service Table

POSITION A POSITION B POSITION C

OGD/EC?A?D’X(P:?FEYSSOR 6 CYLINDER C?;CINBER 4 CYLINDER
COMPRESSOR COMPRESSOR COMPRESSOR
CAPACITY CAPACITY CAPACITY
DsEleMr\/]\/’x\ll? PERCENTAGE | MODULATION | MODULATION | MODULATION
33 - 100% 67 - 100% 50 - 100%
Seconds Seconds Seconds

vde A B c Clsir;erqizg(é” Energized Energized

#1 #o Lead Coil Coil #1
0.00 100 | 100 | 100 0.0 0.0 0.0 0.0
0.50 95| 95 95 4.5 0.0 4.5 3.0
1.00 90 90 90 9.0 0.0 9.0 6.0
1.50 85[ 85 85| 135 0.0 13.5 9.0
2.00 80 [ 80 80| 18.0 0.0 18.0 12.0
2.50 75| 75 75| 225 0.0 225 15.0
3.00 70| 70 70| 27.0 0.0 27.0 18.0
3.30 67| 67 67| 30.0 0.0 30.0 19.7
3.40 66 67 66 0.0 30.0 30.0 21.4
3.50 65 67 65 15 30.0 30.0 21.0
4.00 60| 67 60 6.0 30.0 30.0 24.0
4.50 55| 67 55| 105 30.0 30.0 27.0
5.00 50| 67 50| 15.0 30.0 30.0 30.0
5.50 45| 67 50| 195 30.0 30.0 30.0
6.00 40 67 50 24.0 30.0 30.0 30.0
6.50 35 67 50| 285 30.0 30.0 30.0
6.70 33| 67 50| 30.0 30.0 30.0 30.0
7.00 33| 67 50| 30.0 30.0 30.0 30.0
7.50 33| 67 50| 30.0 30.0 30.0 30.0
8.00 33| 67 50| 30.0 30.0 30.0 30.0

6.6 — Compressor Protection and Control

The smart controller providesimproved temperature control
and protection. The module is equipped with a discharge
temperature sensor input allowing on-demand engagement
of theliquid injection valve and cylinder head fan as fol-

lows:
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TEMPERATURE CONTROL

Increasing Discharge Temperature:

220 F — Cylinder Head Fan ON

230 F — Injection Valve OPEN

295 F — Compressor SHUTDOWN alarm
Decreasing Discharge Temperature:

(See Fig. 38)

230 F — Compressor alarm/comp RESET
210 F — Injection Valve CLOSED

175 F — Cylinder Head Fan OFF

Fig. 38 — Discharge Temperatures

6.7 — PWM Valve

The Carlyle pulse width modulation (PWM) valveisa

robust high cycle capacity control valve designed to modu-
late and control compressor capacity from 20% to 100% of
compressor full load. In conjunction with the Carlyle smart
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controller, the PWM valve can easily be controlled to pro-
vide alinear incremental step change to compressor
capacity. The PWM valve s controlled in the same manner
as the unloader head on a compressor, by using a 30-second
PWM control signal from the smart controller (see Func-
tional Overview on page 138).

The Carlyle PWM valve (Fig. 39) is designed to work spe-
cifically with the Carlyle 06D, 06CC, and 06M compressor
models for al low, medium, and high temperature applica-
tions.

NOTE: When applying the smart controller with the PWM
valve the standard non-unloading compressor models should
be used and therefore the compressor will not havea“Y” in
the compressor model number. See the PWM Valve Dimen-
sions section for correct usage.

Fig. 39 — PWM Valve PN 8ADB000690 and
8ADB000907

VALVE INSTALLATION AND OPERATION

e Inspect the PWM valve for any shipping damage and
verify the correct part number is called out on the valve.

e The PWM valveinstallsin the suction line of the com-
pressor. The valve should be installed along a straight
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tubing run leading to the inlet of the compressor's suc-
tion service valve.

e The PWM valve must be mounted in a horizontal posi-
tion so the solenoid coil valve stem isin the vertical
position. Mounting in any other direction or imposing a
tilt angle may result in valve malfunction. See Fig. 40.

e ThePWM valve has 1-1/8 ODF connections for brazed
installation. Do not braze the valve in-place with the
solenoid coil installed, and always wrap the valve in wet
rags to prevent any heat damage to the valve during the
brazing process.

*  The PWM valve hasarefrigerant flow directional arrow
located on the top of the valve to ensure correct horizon-
tal orientation. See Fig. 41.

SOLENOID COIL
P/N 8ADB000688
(240 vac)
P/N 8ADB000689
(120 vac)

\ PWM VALVE

P/N 8ADB000690
and
P/N 8ADB000907

Fig. 40 — Solenoid Coil Valve and PWM Stem Position
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Fig. 41 — Refrigerant Flow Direction

The PWM valveisanormally closed valve and requires
asolenoid coil to be energized to open the valve. The
PWM valveis equipped with amanual lifting stem,
when front seated, will force the valve fully open.

Once the PWM valve is brazed in-place, the solenoid
coil can beinstaled. Use Carlyle solenoid coil
8ADB000688 or BADB000689. These coils have been
qualified and life-cycle tested with the PWM valve. The
use of any other cail is not approved by Carlyle.

The PWM valve solenoid coil should wire back to the
Smart Control, Coil #1 position as shown in electrical
schematic Fig. 37.

The PWM valve should not be cycled by the smart con-
troller when the compressor is not operating. Power to
the PWM valve solenoid coil should be interrupted
whenever the compressor trips off or isintentionally
taken out of service.

The PWM valveis designed to open/close at a specified
rate to modulate compressor capacity. Upon valve clo-
sure, the compressor crankcase will pull into a vacuum.
The 06D, 06CC, and 06M compressors have all been
functionally tested and approved to operate in this
manner.
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NOTE: If the PWM valve falsin the close position, the
compressor suction line will isolate and the compressor will
pulldown into a continuous vacuum. It is recommended
that a pressure transducer be installed to the body of the
compressor for monitoring crankcase pressure by the system
controller and should be set up to trip the compressor off if
in avacuum for more then 120 seconds.

PWM VALVE CONFIGURATION

The PWM valve modulation cycleis controlled by the smart
controller. The smart controller configuration DIP switches
must both be placed in the upward position to send the cor-
rect PWM signal to the PWM valve. This should be done
prior to powering up the smart controller.

The system controller measures temperature or pressure to
calculate the needed compressor capacity and communi cates
that capacity to the smart controller viaa 1-5 VDC analog
signal as shown by the system curve. See Fig. 42.

NOTE: A control signal lessthen 1 VDC will resultin a
compressor capacities < 20%. Do not alow the control volt-
age signal to drop to zero volts. Zero volts represents 0%
COMPressor capacity.
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SERVICE TABLE

Use this service table to verify that the PWM valve is modu-
lating correctly per the applied voltage signal to the smart
controller.

SMART 06D, 06CC, 06M PWM
CONTROLLER COMPRESSOR VALVE
CAPACITY
Demand Signal Input (vdc) Percentage Solenoid Coil Energized
(sec)
1.0 20% 6
15 30% 9
2.0 40% 12
25 50% 15
3.0 60% 18
35 70% 21
4.0 80% 24
4.5 90% 27
5.0 100% 30
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SERVICE GUIDE INDEX

06CC (16 to 37 Cfm) 3 Phase Electrical Specifications
06CC (50 to 99 Cfm) 3 Phase Electrical Specifications..
06CC (16 to 37 Cfm) Torque Guide..
06CC (50 to 99 Cfm) Torque Guide..
06CC Compressor 16 to 37 Cfm Model Connection Pomts — Motor End ....
06CC Compressor 16 to 37 Cfm Model, Connection Points — Pump End ....
06CC Compressor 50 to 99 Cfm Model, Connection Points — Motor End .
06CC Compressor 50 to 99 Cfm Model, Connection Points — Pump End .
06CC Compressor Model Numbers
06CC Compressors — Physical Data....
06CC Service Worksheet
06D 2-Cylinder Compressor, Connection Points ...
06D 4-Cylinder Compressor (13 and 16 Cfm), Connection Points .
06D 4-Cylinder Compressor (18 and 20 Cfm), Connection Points.....
06D 6-Cylinder Compressor (25, 28, 37 and 41 Cfm), Connection Points ..
06D 6-Cylinder Compressor, Exploded View
06D Compressor, Cross-Sectional View
06D and 06CC (16-37 Cfm) Electronic Overcurrent Protection
06D Compressor Model Numbers
06D Compressors — Physical Data ..
06D Compressors — Torque Guide ......
06D Electromechanical Overcurrent Protection.
06D, E Service Worksheet
06DM, DA 3 Phase Electrical Specifications
06DR 3 Phase Electrical Specifications..........
06DR, DM Single-Phase Electrical Specifications
06E 4-Cylinder Compressor (50 and old 66 Cfm), Connection Points
06E 6-Cylinder Compressor (65, 75, 99 Cfm), Connection Points .
06E 6-Cylinder Compressor, Exploded View
06E Compressor, Cross-Sectional View
06E Compressor Model Numbers
06E Compressors — Physical Data ..
06E Compressors — Torque Guide ..
06EA, ET 3 Phase Electrical Specifications
06EM, EZ 3 Phase Electrical Specifications...
06ER, EY 3 Phase Electrical Specifications
Additives, Oil
Alkylbenzene Oil, Use with CFC
Baffle Plates
Bearing Head (Oil Pump), Replacement Procedures ..
Bearing Head, High Flow Oil Pump................

Bearing Head, Pump End......
Bearing Head, Replacement.
Billing and Credit
Capacity Control Unloading Accessory Packages
Capacity Control Coil Packages
CFCs, Approved for Use




Compressor Model Number Srgnrfrcance
Compressor Mounting Data..
Compressor Problems — see “Troubleshooting
Compressors without Oil..........cccccceoiiiieiieinnns
Connection Points, 06CC 16 to 37 Cfm Models ...
Connection Points, 06CC 50 to 99 Cfm Models ....
Connection Points, 06D 2-Cylinder Models ....
Connection Points, 06D 4-Cylinder Models .
Connection Points, 06D 6-Cylinder Model....
Connection Points, 06E 4-Cylinder Models .
Connection Points, 06E 6-Cylinder Models .
Crankcase Heaters
Current Unbalance
Cycling, Continuous — Typical Causes
Cycling, Intermittent — Typical Causes.
Cylinder Head, Blown .....
Cylinder Head Cooling Fans.
Cylinder Head Disassembly
Cylinder Head Gasket — Failure Causes
Cylinder Head Gaskets
Cylinder Head Reassembly ..
Discharge Gas Temperature Sensor
Electrical Hookup, 06D & 06CC (17-37 Cfm) Compressors ..
Electrical Hookup, 06E Compressors — Across-the-Line Start
Electrical Hookup, 06E Compressors — Part Winding Start ..........
Electrical Schematic, Compressors with 1 Unloading Head or PWM Valve...
Electrical Schematic, Compressors with 2 Unloading Heads
Electrical Specifications
Electronic Oil Pressure Safety Switch ...
Electronic Overcurrent Protection — Service Replacement Kit
Electronic Overcurrent Protection — Service Retrofit Kit (Single-Phase).
Electronic Overcurrent Protection — Service Retrofit Kit (Three-Phase) .
Flooding — Typical Causes
Gasket, Sensor Block
Gasket, Terminal Plate
Gaskets, Cylinder Head and Valve Plates
Gaskets, Service Valves
Gaskets, Leak Testing
Heaters, Crankcase.........

Help — Where to Get More
HFCs, Approved for Use..
High Efficiency Compressors 06D E
Insertion Heaters .........ccccccvvvnenens
Interstage Pressure Tables (06CC) ...
Jumper Plate Packages Connection
Locked Rotor, Cycling On — Typical Causes.
Low Compressor Capacity




Metric Conversions and MEeaSUrEMENLS ............cccciriiiririiiiriee e
Mineral Qils, To Use With CFC Refrigerants
Model Number
Motor Burnout.......
Motor Barrel Interconnection
Motor End Mounting Foot
Motor Burnout — Clean-up Procedure
Motor Protection Tripping — Typical Causes ....
Mounting Data, Compressor
Mounting Plate, Compressors ..
MUfflers ......cccovveveiiieiies
Nameplate Significance ..
OEM....ccociviiiiens
Oil Additives.
Oil Charge
Oil Control — Parallel Compressor Appllcatlons
Oil Control — Motor Barrel Interconnections ..
Oil Drain Plug Adapter
Oil Level in Sight Glass
Oil Operating Levels .
Oil Pressure
Oil Pressure Problems — Typical Causes
Oil Pressure Safety Switch
Oil Pressure Safety Switch LED Flash Codes
Oil Pressure Safety Switch Operation ...............
Oil Pressure Safety Switch Technical Specifications
Oil Pressure Safety Switch Wiring Diagram
Oil Pump — See Bearing Head

Oil Sensor BIock INStallation ..o
Oil Viscosity and Pour Points....

Oils, Approved for Use..........
Operating Limits, Typical — 06CC .
Operating Limits, Typical — 06D, E
Overcurrent Protection for 06D Compressors.
Parallel Compressor Applications, Oil Control...
Parts Identification — 06D Compressor, Exploded View...
Parts Identification — O6E Compressor, Exploded View ...
Physical Data — 06CC Compressors....
Physical Data — 06D Compressors ..
Physical Data — 06E Compressors
Pipe Rattles — Typical Causes
Piston, Suction Valve, and Backer Positions ..
POE Oils, To Use with HFC Refrigerants.....
Pump End Bearing Head ...
Pre Start-Up Procedures
PWM Valve.......ccccoouvnnnen
PWM Valve Configuration
PWM Valve Installation and Operation
PWM Valve Service Table.....
Rated Load Amps (RLA)




Refrigerants and Oils for 06CC COMPIESSOIS ......eeeueiiueeieeeiiiesiieaieesieesiieesieesieesaeennes
Refrigerants and Oils for 06D, E Compressors
Sensor Block Gasket
Serial Number.......
Service Billing ...
Service Procedures .

Service Procedures — Bearlng Head (Oil Pump)
Service Procedures — Cylinder Head and Valve Plate Assembly
Service Procedures — Motor Burnout Clean Up ...

Service Replacement Kits .
Service Retrofit Kits (Single-Phase)
Service Retrofit Kits (Three-Phase)
Service Table, PWM Valve ...
Service Valve Gaskets....
Service Valves
Service Worksheet, 06CC ....
Service Worksheet, 06D, E...
Sight Glass Adapters — Oil Equalization .
Sight Glass, Oil Level
Sight Glass Replacement — Installation Tool
Smart Controller............ccocvviiiiiiiiiiins
Smart Controller Compressor Capacity
Smart Controller Configuration
Smart Controller Functional Overview
Smart Controller Identification ...........
Smart Controller Inputs and Outputs .
Smart Controller Service Table.......
Special Order Number ..........
Start-Up — Before Starting....
Start-Up — Recommended Procedures
Start-Up, Compressor..........coceeeeeenes
Start-Up, Troubleshooting and Service.
Start-Up, Will Not Start ......
Strap-On Heaters.........
Suction Cut-Off Control
Suction Valve
Technical Assistance, OEM..
Terminal Lug Package
Terminal Plate Gasket
Terminal Plate Jumper Bars, 06E 06CC (50 to 99 Cfm)....
Terminal Posts
Torque Guide — 06D and 06CC (16 to 37 Cfm) Compressors
Torque Guide — 06E and 06CC (50 to 99 Cfm) Compressors
Troubleshooting ...
Troubleshooting — OGCC Desuperheater Connection Hot
Troubleshooting — 06CC Discharge Pressure = Intermediate Pressure .
Troubleshooting — 06CC Economizer Connection Hot
Troubleshooting — 06CC High Midstage Pressure
Troubleshooting — 06CC Intermediate Pressure = Discharge Pressure .
Troubleshooting — 06CC Low Midstage Pressure
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Troubleshooting — Cannot PUIl DOWN.........cccuiiiiiiiieiieee e
Troubleshooting — Compressor Isolation Procedures
Troubleshooting — Cycling, Continuous ...........
Troubleshooting — Cycling, Intermittent...
Troubleshooting — Cylinder Head Gasket ........
Troubleshooting — Desuperheater Connection Hot, OGC
Troubleshooting — Discharge Temperature Sensor ......
Troubleshooting — Economizer Connection Hot, 06CC....
Troubleshooting — Flooding
Troubleshooting — Locked Rotor, Cycling On
Troubleshooting — Low Discharge Pressure ....
Troubleshooting — High Midstage Pressure, 06CC.
Troubleshooting — Low Midstage Pressure, 06CC..
Troubleshooting — Low On Capacity ................
Troubleshooting — Low or No Oil Pressure
Troubleshooting — Low Suction Pressure
Troubleshooting — Motor Burnout...............
Troubleshooting — Motor Protection Tripping
Troubleshooting — No Oil Pressure ..
Troubleshooting — Noisy Compressor ..
Troubleshooting — Oil Safety Switch Tripping
Troubleshooting — Parallel Systems
Troubleshooting — Pipe Rattle
Troubleshooting — Running Hot
Troubleshooting — Sight Glass, Low or Empty
Troubleshooting — Starting Problems .. .
Troubleshooting — Valve Plates ..
Troubleshooting — Will Not Start
Troubleshooting Guide
Unloading — Capacity Control
Valve Plate Gaskets .............
Valve Plate Gaskets, Blown
Valve Plate Disassembly ...
Valve Plate Packages........
Valve Plates — Failure Causes.........
Valve Plates — Replacement Procedures
Valve Plates — Leak Testing....
Voltage Unbalance
Warranty ...............
Weight, Compressor
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COMPLIMENTS OF:

Carlyle service replacement compressors, parts, and
support are available through a wide distribution
network. Technical support is provided by your local
distributor. Customer Service Representatives can
provide assistance in locating your nearest distributor.
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