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A WARNING

PROPOSITION 65: THIS APPLIANCE
CONTAINS FIBERGLASS INSULA-
TION. RESPIRABLE PARTICLES OF
FIBERGLASS ARE KNOWN TO THE
STATE OF CALIFORNIA TO CAUSE
CANCER.

A WARNING

THE MANUFACTURER’S WARRANTY
DOES NOT COVER ANY DAMAGE OR
DEFECT TO THE AIR CONDITIONER
CAUSED BY THE ATTACHMENT OR
USE OF ANY COMPONENTS, ACCES-
SORIES OR DEVICES (OTHER THAN
THOSE AUTHORIZED BY THE MANU-
FACTURER) INTO, ONTO OR IN CON-
JUNCTION WITH THE AIR CONDI-
TIONER. YOU SHOULD BE AWARE
THAT THE USE OF UNAUTHORIZED
COMPONENTS, ACCESSORIES OR
DEVICES MAY ADVERSELY AFFECT
THE OPERATION OF THE AIR CONDI-
TIONER AND MAY ALSO ENDANGER
LIFE AND PROPERTY.THE MANUFAC-
TURER DISCLAIMS ANY RESPONSI-
BILITY FOR SUCH LOSS OR INJURY
RESULTING FROM THE USE OF SUCH
UNAUTHORIZED COMPONENTS,
ACCESSORIES OR DEVICES.

A WARNING

DISCONNECT ALL POWER TO THE
UNIT BEFORE STARTING MAINTE-
NANCE. FAILURE TO DO SO CAN
RESULT IN SEVERE ELECTRICAL
SHOCK OR DEATH.

Il. INTRODUCTION

This booklet contains the installation and operating instructions for your air condition-
er. There are a few precautions that should be taken to derive maximum satisfaction
from it. Improper installation can result in unsatisfactory operation or dangerous condi-
tions.

Read this booklet and any instructions packaged with separate equipment required to
make up the system prior to installation. Give this booklet to the owner and explain its
provisions. The owner should retain this booklet for future reference.

I1l. CHECKING PRODUCT RECEIVED

Upon receiving the unit, inspect it for any damage from shipment. Claims for damage,
either shipping or concealed, should be filed immediately with the shipping company.
Check the unit model number, heating size, electrical characteristics, and accessories
to determine if they are correct.

IV. EQUIPMENT PROTECTION FROM THE
ENVIRONMENT

The metal parts of this unit may be subject to rust or deterioration in adverse environ-
mental conditions. This oxidation could shorten the equipment’s useful life. Salt spray,
fog or mist in seacoast areas, sulphur or chlorine from lawn watering systems, and var-
ious chemical contaminants from industries such as paper mills and petroleum refiner-
ies are especially corrosive.

If the unit is to be installed in an area where contaminants are likely to be a prob-
lem, special attention should be given to the equipment location and exposure.

1. Avoid having lawn sprinkler heads spray direction on the unit cabinet.

2. In coastal areas, locate the unit on the side of the building away from the water-
front.

3. Shielding provided by a fence or shrubs may give some protection.

Regular maintenance will reduce the buildup of contaminants and help to pro-
tect the unit’s finish.

1. Frequent washing of the cabinet, fan blade and coil with fresh water will remove
most of the salt or other contaminants that build up on the unit.

2. Regular cleaning and waxing of the cabinet with a good automobile polish will pro-
vide some protection.

3. A good liquid cleaner may be used several times a year to remove matter that will
not wash off with water.

Several different types of protective coatings are offered in some areas. These coat-
ings may provide some benefit, but the effectiveness of such coating materials cannot
be verified by the equipment manufacturer.

The best protection is frequent cleaning, maintenance and minimal exposure to
contaminants.

V. SPECIFICATIONS
A. GENERAL

The Packaged Air Conditioner is available without heat or with 20, 40, 60 or 75 kW
electric heat. Cooling capacities of 15, 20, and 25 nominal tons of cooling are avail-
able. Units are convertible from bottom supply and return to horizontal supply and
return by relocation of supply and return air access panels. See cover installation
detail.

The units are weatherized for mounting outside of the building.

The information on the rating plate is in compliance with the FTC and DOE rating for
single phase units. The following information is for three phase units which are not
covered under the DOE certification program.

1. The efficiency rating of this unit is a product thermal efficiency rating determined
under continuous operating conditions independent of any installed system.



A CAUTION

R-410A systems operate at higher pres-
sures than R-22 systems. Do not use R-
22 service equipment or components on
R-410A equipment.

B. MAJOR COMPONENTS

The unit includes a hermetically-sealed refrigerating system (consisting of compres-
sors, condenser coil, evaporator coil with thermal expansion valves, micro-channel
reheat coil, solenoid valves), circulation air blower, condenser fans, variable frequen-
cy drive (VFD) outdoor fan motor controller (OFMC) and all necessary internal elec-
trical wiring. The cooling system of these units is factory-evacuated, charged and
performance tested. Refrigerant amount and type are indicated on rating plate.

C. R-410A REFRIGERANT

All units are factory charged with R-410A refrigerant.

1. Specification of R-410A:

Application: R-410A is not a drop-in replacement for R-22; equipment designs
must accommodate its higher pressures. It cannot be retrofitted into R-22 units.

Pressure: The pressure of R-410A is approximately 60% (1.6 times) greater than
R-22. Recovery and recycle equipment, pumps, hoses and the like need to have
design pressure ratings appropriate for R-410A. Manifold sets need to range up to 800
psig high-side and 250 psig low-side with a 550 psig low-side retard. Hoses need to
have a service pressure rating of 800 psig. Recovery cylinders need to have a 400 psig
service pressure rating. DOT 4BA400 or DOT BW400.

Combustibility: At pressures above 1 atmosphere, mixture of R-410A and air can
become combustible. R-410A and air should never be mixed in tanks or supply
lines, or be allowed to accumulate in storage tanks. Leak checking should never
be done with a mixture of R-410A and air. Leak checking can be performed safe-
ly with nitrogen or a mixture of R-410A and nitrogen.

2. Quick Reference Guide For R-410A

* R-410A refrigerant operates at approximately 60% higher pressure (1.6 times) than
R-22. Ensure that servicing equipment is designed to operate with R-410A.

¢ R-410A refrigerant cylinders are pink.
* R-410A, as with other HFC's is only compatible with POE oils.
* Vacuum pumps will not remove moisture from POE oil.

* R-410A systems are to be charged with liquid refrigerants. Prior to March 1999, R-
410A refrigerant cylinders had a dip tube. These cylinders should be kept upright
for equipment charging. Post March 1999 cylinders do not have a dip tube and
should be inverted to ensure liquid charging of the equipment.

» Do not install a suction line filter drier in the liquid line.
« A liquid line filter drier is standard on every unit.
« Desiccant (drying agent) must be compatible for POE oils and R-410A.

3. Evaporator Coil / TXV

The thermostatic expansion valve is specifically designed to operate with R-410A. DO
NOT use an R-22 TXV. The existing evaporator must be replaced with the factory
specified TXV evaporator specifically designed for R-410A.

4. Tools Required For Installing & Servicing R-410A Models

Manifold Sets:
-Up to 800 PSIG High side
-Up to 250 PSIG Low Side
-550 PSIG Low Side Retard

Manifold Hoses:
-Service Pressure Rating of 800 PSIG

Recovery Cylinders:
-400 PSIG Pressure Rating
-Dept. of Transportation 4BA400 or BW400
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GENERAL DATA - RLNL

Model RLNL- Series

G180CR

G180Cs

G180DR

G180DS

Cooling Performance*
Gross Cooling Capacity Btu [kW]
EER, SEER?
Nominal CFM/AHRI Rated CFM [L/s]
AHRI Net Cooling Capacity Btu [kW]
Net Sensible Capacity Btu [kW]
Net Latent Capacity Btu [kW]

188,000 [55.08]
11.1/NA

6000/5900 [2831/2784]

182,000 [53.33]
135,700 [39.76]
46,300 [13.57]

188,000 [55.08]
11.1/NA

6000/5900 [2831/2784]

182,000 [53.33]
135,700 [39.76]
46,300 [13.57]

188,000 [55.08]
11.1/NA

6000/5900 [2831/2784]

182,000 [53.33]
135,700 [39.76]
46,300 [13.57]

188,000 [55.08]
11.1/NA

6000/5900 [2831/2784]
182,000 [53.33]
135,700 [39.76]
46,300 [13.57]

IEER? (Standard / VFD) 14.6 14.6 14.6 14.6
Net System Power kW 16.35 16.35 16.35 16.35
Compressor
No./Type 2/Scroll 2/Scroll 2/Scroll 2/Scroll
Outdoor Sound Rating (dB)° 91 91 91 91
Outdoor Colil - Fin Type Louvered Louvered Louvered Louvered
Tube Type Rifled Rifled Rifled Rifled
Tube Size in. [nm] OD 0.375[9.5] 0.375[9.5] 0.375 [9.5] 0.375[9.5]
Face Area sq. ft. [sq. m] 53.3 [4.95] 53.3 [4.95] 53.3[4.95] 53.3 [4.95]
Rows / FPI [FPcm] 1/221[9] 1/221[9] 1/221[9] 1/221[9]
Indoor Coil - Fin Type Louvered Louvered Louvered Louvered
Tube Type Rifled Rifled Rifled Rifled
Tube Size in. [mm] 0.375 [9.5] 0.375[9.5] 0.375[9.5] 0.375[9.5]
Face Area sq. ft. [sq. m] 26.67 [2.48] 26.67 [2.48] 26.67 [2.48] 26.67 [2.48]
Rows / FPI [FPcm] 2/18[7] 2/18([7] 2/18([7] 2/18([7]
Refrigerant Control TX Valves TX Valves TX Valves TX Valves
Drain Connection No./Size in. [mm] 1/1 [25.4] 1/1 [25.4] 1/1 [25.4] 1/1 [25.4]
Re-Heat Coil - Fin Type Louvered Louvered Louvered Louvered
Tube Type MicroChannel MicroChannel MicroChannel MicroChannel
MicroChannel Depth in. [mm] 0.709 [18] 0.709 [18] 0.709 [18] 0.709 [18]
Face Area sq. ft. [sq. m] 19.9 [1.85] 19.9 [1.85] 19.9 [1.85] 19.9 [1.85]
Rows / FPI [FPcm] 1/231[9] 1/231[9] 1/231[9] 1/231[9]
Outdoor Fan - Type Propeller Propeller Propeller Propeller
No. Used/Diameter in. [mm] 4/24 [609.6] 4/24 [609.6] 4/24 [609.6] 4/24 [609.6]
Drive Type/No. Speeds Direct/1 Direct/1 Direct/1 Direct/1
CFM [L/s] 16000 [7550] 16000 [7550] 16000 [7550] 16000 [7550]
No. Motors/HP 4 at 1/3 HP 4 at 1/3 HP 4 at 1/3 HP 4 at 1/3 HP
Motor RPM 1075 1075 1075 1075

Indoor Fan - Type
No. Used/Diameter in. [mm]
Drive Type

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

No. Speeds (Standard / VFD) Multiple Multiple Multiple Multiple
No. Motors 1 1 1 1
Motor HP 3 5 3 5
Motor RPM 1725 1725 1725 1725
Motor Frame Size 56 184 56 184

Filter - Type Disposable Disposable Disposable Disposable
Furnished Yes Yes Yes Yes

(NO.) Size Recommended in. [mm x mm x mm]

(8)2x25x20 [51x635x508]

(8)2x25x20 [51x635x508]

(8)2x25x20 [51x635x508]

(8)2x25x20 [51x635x508]

Refrigerant Charge Oz. (Sys. 1/Sys. 2) [g]

299/211 [8477/5982]

299/211 [8477/5982]

299/211 [8477/5982]

299/211 [8477/5982]

Weights
Net Weight Ibs. [kg] 1906 [865] 1935 [878] 1906 [865] 1935 [878]
Ship Weight Ibs. [kg] 2032 [922] 2061 [935] 2032 [922] 2061 [935]

NOTES:

1. Cooling Performance is rated at 95° F ambient, 80° F entering dry bulb, 67° F entering wet bulb. Gross capacity does not include the effect of fan motor heat. AHRI capacity is net and includes
the effect of fan motor heat. Units are suitable for operation to +£20% of nominal cfm. Units are certified in accordance with the Unitary Air Conditioner Equipment certification program, which is
based on AHRI Standard 210/240 or 360.

2. EER and/or SEER are rated at AHRI conditions and in accordance with DOE test procedures.

3. Integrated Energy Efficiency Ratio (IEER) is rated in accordance with AHRI Standard 210/240 or 340/360.

4. Not applicable to these units.

5. Outdoor Sound Rating shown is tested in accordance with ARI Standard 270. 25 Ton Model is outside the scope of AHRI Standard 340/360.



GENERAL DATA - RLNL

Model RLNL- Series

G240CR

G240Cs

G240DR

G240DS

Cooling Performance!
Gross Cooling Capacity Btu [kW]
EER, SEER?
Nominal CFM/AHRI Rated CFM [L/s]
AHRI Net Cooling Capacity Btu [kW]
Net Sensible Capacity Btu [kW]
Net Latent Capacity Btu [kW]

244,000 [71.49]
11.1/NA

8000/7725 [3775/3645]

234,000 [68.56]
171,600 [50.28]
62,400 [18.28]

244,000 [71.49]
11.1/NA

8000/7725 [3775/3645]

234,000 [68.56]]
171,600 [50.28]
62,400 [18.28]

244,000 [71.49]
11.1/NA

8000/7725 [3775/3645]

234,000 [68.56]]
171,600 [50.28]
62,400 [18.28]

244,000 [71.49]
11.1/NA

8000/7725 [3775/3645]
234,000 [68.56]
171,600 [50.28]
62,400 [18.28]

IEERS (Standard / VFD) 14.8 14.8 14.8 14.8
Net System Power kW 21.04 21.04 21.04 21.04
Compressor
No./Type 2/Scroll 2/Scroll 2/Scroll 2/Scroll
Outdoor Sound Rating (dB)° 91 91 91 91
Outdoor Colil - Fin Type Louvered Louvered Louvered Louvered
Tube Type Rifled Rifled Rifled Rifled
Tube Size in. [nm] OD 0.375[9.5] 0.375[9.5] 0.375 [9.5] 0.375 [9.5]
Face Area sq. ft. [sq. m] 53.3 [4.95] 53.3 [4.95] 53.3[4.95] 53.3 [4.95]
Rows / FPI [FPcm] 2/221[9] 2/22[9] 2/22[9] 2/22[9]
Indoor Coil - Fin Type Louvered Louvered Louvered Louvered
Tube Type Rifled Rifled Rifled Rifled
Tube Size in. [mm] 0.375 [9.5] 0.375[9.5] 0.375[9.5] 0.375[9.5]
Face Area sq. ft. [sq. m] 26.67 [2.48] 26.67 [2.48] 26.67 [2.48] 26.67 [2.48]
Rows / FPI [FPcm] 3/13([7] 3/13[7] 3/13[7] 3/13[7]
Refrigerant Control TX Valves TX Valves TX Valves TX Valves
Drain Connection No./Size in. [mm] 1/1 [25.4] 1/1 [25.4] 1/1 [25.4] 1/1 [25.4]
Re-Heat Coil - Fin Type Louvered Louvered Louvered Louvered
Tube Type MicroChannel MicroChannel MicroChannel MicroChannel
MicroChannel Depth in. [mm] 0.709 [18] 0.709 [18] 0.709 [18] 0.709 [18]
Face Area sq. ft. [sq. m] 19.9 [1.85] 19.9 [1.85] 19.9 [1.85] 19.9 [1.85]
Rows / FPI [FPcm] 1/231[9] 1/231[9] 1/231[9] 1/231[9]
Outdoor Fan - Type Propeller Propeller Propeller Propeller
No. Used/Diameter in. [mm] 6/24 [609.6] 6/24 [609.6] 6/24 [609.6] 6/24 [609.6]
Drive Type/No. Speeds Direct/1 Direct/1 Direct/1 Direct/1
CFM [L/s] 19800 [9344] 19800 [9344] 19800 [9344] 19800 [9344]
No. Motors/HP 6 at 1/3 HP 6 at 1/3 HP 6 at 1/3 HP 6 at 1/3 HP
Motor RPM 1075 1075 1075 1075

Indoor Fan - Type
No. Used/Diameter in. [mm]
Drive Type

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

No. Speeds (Standard / VFD) Multiple Multiple Multiple Multiple
No. Motors 1 1 1 1
Motor HP 5 712 5 712
Motor RPM 1725 1725 1725 1725
Motor Frame Size 184 213 184 184

Filter - Type Disposable Disposable Disposable Disposable
Furnished Yes Yes Yes Yes

(NO.) Size Recommended in. [mm x mm x mm]

(8)2x25x20 [51x635x508]

(8)2x25x20 [51x635x508]

(8)2x25x20 [51x635x508]

(8)2x25x20 [51x635x508]

Refrigerant Charge Oz. (Sys. 1/Sys. 2) [g]

430/331 [1219/9384]

430/331 [1219/9384]

430/331 [1219/9384]

430/331 [1219/9384]

Weights
Net Weight Ibs. [kg] 2231 [1012] 2269 [1029] 2231 [1012] 2269 [1029]
Ship Weight Ibs. [kg] 2357 [1069] 2395 [1086] 2357 [1069] 2395 [1086]

NOTES:

1. Cooling Performance is rated at 95° F ambient, 80° F entering dry bulb, 67° F entering wet bulb. Gross capacity does not include the effect of fan motor heat. AHRI capacity is net and includes
the effect of fan motor heat. Units are suitable for operation to +£20% of nominal cfm. Units are certified in accordance with the Unitary Air Conditioner Equipment certification program, which is
based on AHRI Standard 210/240 or 360.

2. EER and/or SEER are rated at AHRI conditions and in accordance with DOE test procedures.

3. Integrated Energy Efficiency Ratio (IEER) is rated in accordance with AHRI Standard 210/240 or 340/360.

4. Not applicable to these units.

5. Outdoor Sound Rating shown is tested in accordance with ARI Standard 270. 25 Ton Model is outside the scope of AHRI Standard 340/360.



GENERAL DATA - RLNL

Model RLNL- Series

G300CR

G300Cs

G300DR

G300DS

Cooling Performance*
Gross Cooling Capacity Btu [kW]
EER, SEER?
Nominal CFM/AHRI Rated CFM [L/s]
AHRI Net Cooling Capacity Btu [kW]
Net Sensible Capacity Btu [kW]
Net Latent Capacity Btu [kW]

304,000 [89.07]
10/NA

10000/9575 [4719/4518]

288,000 [84.38]
210,000 [61.53]
78,000 [22.85]

304,000 [89.07]
10/NA

10000/9575 [4719/4518]

288,000 [84.38]
210,000 [61.53]
78,000 [22.85]

304,000 [89.07]
10/NA

10000/9575 [4719/4518]

288,000 [84.38]
210,000 [61.53]
78,000 [22.85]

304,000 [89.07]

10/NA

10000/9575 [4719/4518]
288,000 [84.38]
210,000 [61.53]

78,000 [22.85]

IEER? (Standard / VFD) 14.1 14.1 14.1 14.1
Net System Power kW 26.87 26.87 26.87 26.87
Compressor
No./Type 2/Scroll 2/Scroll 2/Scroll 2/Scroll
Outdoor Sound Rating (dB)° 91 91 91 91
Outdoor Colil - Fin Type Louvered Louvered Louvered Louvered
Tube Type Rifled Rifled Rifled Rifled
Tube Size in. [nm] OD 0.375[9.5] 0.375[9.5] 0.375 [9.5] 0.375[9.5]
Face Area sq. ft. [sq. m] 53.3 [4.95] 53.3 [4.95] 53.3[4.95] 53.3 [4.95]
Rows / FPI [FPcm] 2/221[9] 2/22[9] 2/22[9] 2/22[9]
Indoor Coil - Fin Type Louvered Louvered Louvered Louvered
Tube Type Rifled Rifled Rifled Rifled
Tube Size in. [mm] 0.375 [9.5] 0.375[9.5] 0.375[9.5] 0.375[9.5]
Face Area sq. ft. [sq. m] 26.67 [2.48] 26.67 [2.48] 26.67 [2.48] 26.67 [2.48]
Rows / FPI [FPcm] 4/15[6] 4/15][6] 4/151[6] 4/15][6]
Refrigerant Control TX Valves TX Valves TX Valves TX Valves
Drain Connection No./Size in. [mm] 1/1 [25.4] 1/1 [25.4] 1/1 [25.4] 1/1 [25.4]
Re-Heat Coil - Fin Type Louvered Louvered Louvered Louvered
Tube Type MicroChannel MicroChannel MicroChannel MicroChannel
MicroChannel Depth in. [mm] 0.709 [18] 0.709 [18] 0.709 [18] 0.709 [18]
Face Area sq. ft. [sq. m] 19.9 [1.85] 19.9 [1.85] 19.9 [1.85] 19.9 [1.85]
Rows / FPI [FPcm] 1/231[9] 1/231[9] 1/231[9] 1/231[9]
Outdoor Fan - Type Propeller Propeller Propeller Propeller
No. Used/Diameter in. [mm] 6/24 [609.6] 6/24 [609.6] 6/24 [609.6] 6/24 [609.6]
Drive Type/No. Speeds Direct/1 Direct/1 Direct/1 Direct/1
CFM [L/s] 19800 [9344] 19800 [9344] 19800 [9344] 19800 [9344]
No. Motors/HP 6 at 1/3 HP 6 at 1/3 HP 6 at 1/3 HP 6 at 1/3 HP
Motor RPM 1075 1075 1075 1075

Indoor Fan - Type
No. Used/Diameter in. [mm]
Drive Type

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

FC Centrifugal
2/18x9 [457x229]
Belt (Adjustable)

No. Speeds (Standard / VFD) Multiple Multiple Multiple Multiple
No. Motors 1 1 1 1
Motor HP 712 10 712 10
Motor RPM 1725 1725 1725 1725
Motor Frame Size 213 215 213 215

Filter - Type Disposable Disposable Disposable Disposable
Furnished Yes Yes Yes Yes

(NO.) Size Recommended in. [mm x mm x mm]

(8)2x25x20 [51x635x508]

(8)2x25x20 [51x635x508]

(8)2x25x20 [51x635x508]

(8)2x25x20 [51x635x508]

Refrigerant Charge Oz. (Sys. 1/Sys. 2) [g]

464/357 [13154/10121]

464/357 [13154/10121]

464/357 [13154/10121]

464/357 [13154/10121]

Weights
Net Weight Ibs. [kg] 2330 [1057] 2341 [1062] 2330 [1057] 2341 [1062]
Ship Weight Ibs. [kg] 2456 [1114] 2467 [1119] 2456 [1114] 2467 [1119]

NOTES:

1. Cooling Performance is rated at 95° F ambient, 80° F entering dry bulb, 67° F entering wet bulb. Gross capacity does not include the effect of fan motor heat. AHRI capacity is net and includes
the effect of fan motor heat. Units are suitable for operation to +£20% of nominal cfm. Units are certified in accordance with the Unitary Air Conditioner Equipment certification program, which is
based on AHRI Standard 210/240 or 360.

2. EER and/or SEER are rated at AHRI conditions and in accordance with DOE test procedures.

3. Integrated Energy Efficiency Ratio (IEER) is rated in accordance with AHRI Standard 210/240 or 340/360.

4. Not applicable to these units.

5. Outdoor Sound Rating shown is tested in accordance with ARI Standard 270. 25 Ton Model is outside the scope of AHRI Standard 340/360.
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ELECTRICAL DATA - RLNL

ELECTRICAL DATA - RLNL SERIES
GI80CR | G180CS | G180DR | G180DS | G240CR | G240CS | G24ODR 624008
Unit Operatng VOIa0® | 1g7.053 | 187253 | 414506 | 414506 | 187-253 | 187253 | 414506 | 414-506
5 Volts 208/230 | 2081230 460 460 208/230 | 208/230 460 460
©
S Moy " 78178 81/81 38 40 101/101 | 109/109 52 56
£ | hinimum Overcurent | 90190 90/90 45 45 110110 | 125/125 60 60
Maximum Overcurrent
o Becies &oe | 1001200 | 1007200 45 50 125/125 | 125/125 60 70
No. 2 2 2 2 2 2 2 2
Volts 2001230 | 200/230 460 460 200230 | 200/230 460 460
Phase 3 3 3 3 3 3 3 3
5 RPM 3450 3450 3450 3450 3450 3450 3450 3450
s
=
= HP, Compressor 1 7 7 7 7 10 10 10 10
0
[%]
S | Amps (RLA), Comp. 1 | 2525 25125 122 12.2 33.3/333 | 333333 | 179 17.9
£
]
O | Amps (LRA), Comp. 1 | 164/164 | 164/164 100 100 239239 | 239/239 125 125
HP, Compressor 2 7 7 7 7 7112 7112 7112 7102
Amps (RLA), Comp. 2 | 25/25 25/25 12.2 12.2 295295 | 2950295 | 147 147
Amps (LRA), Comp. 2 | 164/164 | 164/164 100 100 195/195 | 195/195 95 95
No. 4 4 4 4 6 6 6 6
. Volts 208230 | 2081230 460 460 208230 | 208/230 460 460
8
= Phase 1 1 1 1 1 1 1 1
:
g HP 113 113 113 13 13 113 13 113
c
]
(@)
Amps (FLA, each) 24024 24024 14 14 2.412.4 2.412.4 14 1.4
Amps (LRA, each) 4.714.7 47047 24 24 47147 4.714.7 24 24
No. 1 1 1 1 1 1 1 1
c Volts 208230 | 2081230 460 460 208230 | 208/230 460 460
g
5 Phase 3 3 3 3 3 3 3 3
©
g HP 3 5 3 5 5 7112 5 7112
i
Amps (FLA, each) | 115115 | 14.9/14.9 46 6.6 147147 | 2311231 6.6 9.6
Amps (LRA, each) 74.5/745 | 82.6/82.6 38.1 46.3 82.6/82.6 | 136/136 46.3 67
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ELECTRICAL DATA - RLNL (continued)

12

ELECTRICAL DATA - RLNL SERIES

G300CR | G300CS G300DR G300DS
Unit Operating Voltage
Range 187-253 | 187-253 | 414-506 | 414-506
c
S Volts 208/230 | 208/230 460 460
©
= Minimum Circuit
E Ampacity 147/147 | 149/149 60 63
= Minimum Overcurrent
S Protection Device Size | 175/175 175/175 70 70
Maximum Overcurrent
Protection Device Size 175/175 175/175 70 70
No. 2 2 2 2
Volts 208/240 | 208/240 460 460
Phase 3 3 3 3
5 RPM 3450 3450 3450 3450
<)
=
5 HP, Compressor 1 11 1/2 11 1/2 11 1/2 11 1/2
[9]
]
s Amps (RLA), Comp. 1 | 48.1/48.1 | 48.1/48.1 18.6 18.6
€
@]
© Amps (LRA), Comp. 1 | 245/245 | 245/245 125 125
HP, Compressor 2 11 1/2 11 1/2 11 1/2 11 1/2
Amps (RLA), Comp. 2 | 48.1/48.1 | 48.1/48.1 18.6 18.6
Amps (LRA), Comp. 2 | 245/245 | 245/245 125 125
No. 6 6 6 6
5 Volts 208/230 | 208/230 460 460
<)
= Phase 1 1 1 1
[0}
%)
c
3 HP 1/3 1/3 1/3 1/3
c
@]
O
Amps (FLA, each) 2.412.4 2.412.4 1.4 1.4
Amps (LRA, each) 47/47 47/47 2.4 2.4
No. 1 1 1 1
c Volts 208/230 | 208/230 460 460
&
5 Phase 3 3 3 3
IS
g HP 7112 10 7112 10
i
Amps (FLA, each) 24.2/24.2 | 285285 9.6 12.5
Amps (LRA, each) 136/136 | 178/178 67 74.6
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1.
2.

V. INSTALLATION
A.G

ENERAL

. PRE-INSTALLATION CHECK-POINTS

Before attempting any installation, the following points should be carefully consid-
ered:

a. Structural strength of supporting members.
(rooftop installation)
b. Clearances and provision for servicing.
c. Power supply and wiring.
d. Air duct connections.
e. Drain facilities and connections.
f. Location for minimum noise.
. LOCATION
These units are designed for outdoor installations. They can be mounted on a slab
or rooftop. They are not to be installed within any part of a structure such as an attic,
crawl space, closet, or any other place where condenser air flow is restricted or other
than outdoor ambient conditions prevail. Since the application of the units is of the

outdoor type, it is important to consult your local code authorities at the time the first
installation is made.

. OUTSIDE SLAB INSTALLATION (Typical outdoor slab installations are shown in

igures 9 and 10.)
Select a location where external water drainage cannot collect around the unit.

Provide a level concrete slab extending 3" beyond all four sides of the unit. The slab
should be sufficient above grade to prevent ground water from entering the unit.
IMPORTANT: To prevent transmission of noise or vibration, slab should not be
connected to building structure.

. The location of the unit should be such as to provide proper access for inspection
and servicing.

4. Locate unit where operating sounds will not disturb owner or neighbors.

T

. Locate unit so roof runoff water does not pour directly on the unit. Provide gutter or
other shielding at roof level. Do not locate unit in an area where excessive snow drift-
ing may occur or accumulate.

. CLEARANCES

he following minimum clearances must be observed for proper unit performance and

serviceability.

FIGURE 9

PACKAGED AIR CONDITIONER

OUTSIDE SLAB INSTALLATION, BASEMENT OR CRAWL SPACE

DISTRIBUTION SYSTEM

RECOMMENDED
CLEARANCE

LOCATION

80"

A — FRONT

18"

B — CONDENSER COIL

18/42”

+C - DUCT SIDE

18/48”

*D — EVAPORATOR END

60"

E - ABOVE

* WITHOUT ECONOMIZER/48” WITH

ECONOMIZER

+ WITHOUT HORIZONTAL ECONOMIZER/ 42" WITH

HORIZONTAL ECONOMIZER

VERTICAL
_ CLEARANCE

FIGURE 10

PACKAGED AIR CONDITIONER

OUTSIDE SLAB INSTALLATION, CLOSET DISTRIBUTION SYSTEM. SLAB
FLOOR CONSTRUCTION

ST-A1125-29 ST-A1125-30
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FIGURE 11

LIFTING BEAM

SPREADER BAR

%" SHACKLE
(EACH CORNER)

CORNER WEIGHTS BY PERCENTAGE

A ‘ B C ‘ D
2% | 27% | 16% | 24%
CORNER WEIGHTS MEASURED AT BASEOFUNIT. ¢

ST-A1125-25

PACKAGED AIR CONDITIONER
RIGGING FOR LIFTING

1. Provide 80" minimum clearance at the front of the unit to
facilitate removal of the drain pan and return air filters.
Provide 18" minimum clearance at all other sides of the unit.

2. Provide 60" minimum clearance between top of unit and
maximum 3 foot overhang.

3. Unit is design certified for application on combustible floor-
ing with 0" minimum clearance.

4. See Figure 9 for illustration of minimum installation-service
clearances.

D. ROOFTOP INSTALLATION

1. Before locating the unit on the roof, make sure that the
strength of the roof and beams is adequate at that point to
support the weight involved. This is very important and
user’s responsibility.

2. For rigging and roofcurb details, see Figures 11 and 12. Use
field-furnished spreaders.

3. For roofcurb assembly, see Roofcurb Installation Instruc-
tions.

4. If the roofcurb is not used, provisions for disposing of con-
densate water runoff must be provided.

5. The unit should be placed on a solid and level roofcurb or
platform of adequate strength. See Figure 13.

6. The location of the unit on the roof should be such as to pro-
vide proper access for inspection and servicing.

IMPORTANT: If unit will not be put into service immediately,
cover supply and return openings to prevent excessive con-
densation.

FIGURE 12

ROOFCURB

INSTALL GASKET-

DUCT FLANGE NOT- \&‘
TO EXCEED
1" [25 mm]

T T

NAILING STRIPJA/
RETURN DUCT

SUPPLY DUCT 50-3/4” X 22" [1289 x 559 mm] MAX
42" X 23-3/4” [1089 X 603 mm] MAX

ST-A1125-14

PACKAGED AIR CONDITIONER
ROOFCURB INSTALLATION

CAULKALLJOINTS
WATERTIGHT

ROOFTOP UNIT
GASKET

<—— UNIT BASE FRAME

NAILER STRIP
ROOFCURB

«x DUCT * — ¢

ROOF FLASHING  *

TF [

INSULATION * ROOFING
CANT STRIP *
\ /
¥ 5 7 7 55777 ROOF DECK *
INSULATION PRV
Faavs
ST-A0888-02

* BY CONTRACTOR

** FOR INSTALLATION OF DUCT AS SHOWN, USE RECOMMENDED
DUCT SIZES FROM ROOFCURB INSTALLATION INSTRUCTIONS.
FOR DUCT FLANGE ATTACHMENT TO UNIT, SEE UNIT
INSTALLATION INSTRUCTIONS FOR RECOMMENDED DUCT SIZES.
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Vi. DUCTWORK

Ductwork should be fabricated by the installing contractor in accordance with local codes and
NFPA90A. Industry manuals may be used as a guide when sizing and designing the duct sys-
tem - contact Air Conditioning Contractors of America, 2800 Shirlington Road, Suite 300,
Arlington, VA 22206, http:/www.acca.org.

The unit should be placed as close to the space to be air conditioned as possible allowing
clearance dimensions as indicated. Ducts should be run as directly as possible to supply and
return outlets. Use of non-flammable waterproof flexible connectors on both supply and return
connections at the unit to reduce noise transmission is recommended.

It is preferable to install the unit on the roof of the structure if the registers or diffusers are
located on the wall or in the ceiling. A slab installation could be considered when the registers
are low on a wall or in the floor.

On ductwork exposed to outside air conditions of temperature and humidity, use a minimum
of 2" of insulation and a vapor barrier. Distribution system in attic, furred space or crawl space
should be insulated with at least 2" of insulation with vapor barrier. One-half to 1" thickness of
insulation is usually sufficient for ductwork inside the air conditioned space.

Balancing dampers should be provided for each branch duct in the supply system.
Ductwork should be properly supported from the structure.

When installing ductwork, consider the following items:

1. Noncombustible flexible connectors should be used between ductwork and unit to
reduce noise and vibration transmission into the ductwork.

2. When auxiliary heaters are installed, use noncombustible flexible connectors and clear-
ance to combustible material of 0" for the first 3 feet of discharge duct. Clearance to unit
top and side is 0".

VIl. FILTERS

This unit is provided with 8 - 20" x 25" x 2" disposable filters. When replacing filters, ensure
they are inserted fully to the back to prevent bypass. See Figure 8.

Recommended supplier of this filter is Glassfloss Industries, Inc. or

AAF International

215 Central Avenue

P.O. Box 35690

Louisville, KY 40232

Phone: 1-800-501-3146

Part #: 54-42541-04 (20" x 25" x 2")

FIGURE 13 FIGURE 14
COVER GASKET DETAIL

REAR PANEL
SUPPLY COVER

HORIZONTAL
U
OPENING

BACK BRACKET

=
SETITTEEETTNNSSSS
&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

FRONT BRACKET

INSULATION BASE PAN

INSULATION

BASE RAIL

N3
A \\\‘
:\$§' RN

X R
e
AN

ST-A1125-01B

PACKAGED AIR CONDITIONER NOTE: COVER SLIDES UNDER BACK BRACKET
FLAT ROOFTOP INSTALLATION, ATTIC OR DROP CEILING FLANGE IN THE BACK.
DISTRIBUTION SYSTEM. MOUNTED ON
ROOFCURB. CURB MUST BE LEVEL NOTE: COVER FITS ON TOP OF FRONT

BRACKET FLANGE IN FRONT.
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Viill. COVER PANEL INSTALLATION/
CONVERSION PROCEDURE

DOWNFLOW TO HORIZONTAL

1. Remove the screws and covers from the outside of the supply and return sections.
Also remove and discard cover plate. See Figure 3.

2. Install the covers over the bottom supply and return openings, painted side up,
inserting the leading flange under the bracket provided. Place the back flange
to top of the front bracket provided. See Figure 14.

3. Secure the return and supply cover to front bracket with two (2) screws.

IX. CONDENSATE DRAIN

IMPORTANT: Install a condensate trap to ensure proper condensate drainage. See
Figure 15.

The condensate drain pan has a threaded female 1 inch NPT (11.5 TPI) connection.
Consult local codes or ordinances for specific requirements of condensate drain pip-
ing and disposal.

* To use the removable drain pan feature of this unit, some of the condensate line
joints should assembled for easy removal and cleaning.

» Use a thin layer of Teflon tape or paste on drain pan connections and install only
hand tight.

< Do not over tighten drain pan connections as damage to the drain pan may occur.
e Drain line MUST NOT block service access panels.

 Drain line must be no smaller than drain pan outlet and adequately sized to
accommodate the condensate discharge from the unit.

 Drain line should slope away from unit a minimum of 1/8” per foot to ensure proper
drainage.

» Drain line must be routed to an acceptable drain or outdoors in accordance with
local codes.

« Do not connect condensate drain line to a closed sewer pipe.
» Drain line may need insulation or freeze protection in certain applications.

X. ELECTRICAL WIRING

Field wiring must comply with the National Electrical Code* and local ordinances that
may apply.

*C.E.C. in Canada

A. POWER WIRING

1. This unit incorporates single-point electrical connections for the unit and electric
heat accessory.

FIGURE 16
BRANCH CIRCUIT DISCONNECT LOCATION

FIGURE 15
CONDENSATE DRAIN

e 77572

S
> &
Z 5

DO NOT OPERATE UNIT WITHOUT
CONDENSATE DRAIN TRAP

UNIT

R
NS
ARG
AR
Rk
nNttRtaBaaOai.
T .’
N s 1 s
NN e
NTTh G
SN
AN
\\

DO NOT OVERTIGHTEN DRAIN FITTING *

ST-A1125-01B
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A WARNING

THE UNIT MUST BE PERMANENT-
LY GROUNDED. A GROUNDING
LUG IS PROVIDED IN THE ELEC-
TRIC HEAT ACCESS AREA FOR A
GROUND WIRE. FAILURE TO
GROUND THIS UNIT CAN RESULT
IN FIRE OR ELECTRICAL SHOCK
CAUSING PROPERTY DAMAGE,
SEVERE PERSONAL INJURY OR
DEATH.

2. It is important that proper electrical power is available to the unit. Voltage should not
vary more than 10% from the values marked on the unit rating plate. Phase voltages
must be balanced within 3%.

3. Install a branch circuit disconnect within sight of the unit. See Figure 16. Use the unit
rating plate or Tables A, B, C, and D to determine the required size.

4. The branch circuit wire must be sized in accordance with the National Electrical Code
(C.E.C. in Canada) and local ordinances that may apply using the minimum circuit
ampacity found on the unit rating plate.

5. Field-installed power wiring must be run through grounded rain-tight conduit attached
to the unit power entry panel and connected as follows:

UNITS WITHOUT ELECTRIC HEAT - Connect power wiring to the power terminal
block located on the left side of the electric heat compartment. Connect the ground wire
to the adjacent ground lug.

UNITS WITH FACTORY INSTALLED ELECTRIC HEAT - Connect power wiring to the
power terminal block located on the electric heater kit. Connect the ground wire to the
adjacent ground lug. DO NOT connect aluminum wiring directly to the electric heater
terminal block. Wiring to the unit contactors is factory-connected.

6. For field installation of an electric heater kit, follow the instructions below. Refer to the
information supplied with the kit.

a. Removing screws as required, open heater access door and detach adjacent power
entry panel.

b. Remove unit contactor wires (1L1, 1L2, 1L3) from unit terminal block on the left side
of the electric heat compartment. Remove and discard the terminal block and the
adjacent ground lug.

c. Remove the heater kit block-off panel and install the heater kit in its place using the
screws previously removed.

d. Connect the unit contactor wires (1L1, 1L2, 1L3) to the compressor fuse block on
the heater kit.

e. Re-install the power entry panel & run conduit and the proper size field wiring
through the opening in the panel.

f. Connect field wiring to the power terminal block located on the electric heater Kkit.
Connect ground wire to the adjacent ground lug.

g. Connect heater kit control plug to the receptacle on the control wiring harness.
h. Close heater access door and secure with screws previously removed.

B. CONTROL WIRING (Class )

1. Low voltage wiring should not be run in conduit with power wiring.

2. Control wiring is routed through the 7/8" hole in the unit side panel. See Figure 7. Use
a minimum #18 AWG thermostat wire. For wire lengths exceeding 50', use #16 AWG
thermostat wire. Connect the control wiring to the low voltage terminal block located
below the unit control box.

3. Recommended thermostats can be found in the thermostat specifications catalog T11-
001.

4. Figure 18 shows representative low voltage connection diagrams. Read your thermo-
stat installation instructions for any special requirements for your specific thermostat.

NOTE — Units installed in Canada require that an outdoor thermostat (30,000 min.
cycles of endurance) be installed and be wired with C.E.C. Class | wiring.

INTERNAL WIRING

1. A diagram of the internal wiring of this unit is located on the inside of the electrical
access panel. If any of the original wire, as supplied with the appliance must be
replaced, the wire gauge and insulation must be the same as original wiring.

THERMOSTAT/HUMIDITY SENSOR

The HumidiDry™ System requires both a thermostat (or temperature sensor) and a
humidity sensor. Both devices should be mounted on an inside wall about five feet above
the floor in a location where it will not be affected by unconditioned air, sun, or drafts from
open doors or other sources. READ installation instructions in heat pump thermostat
package CAREFULLY because each has some different wiring requirements.

See Section XVI for humidity sensor information.
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FIGURE 17

STANDARD WIRING

FOR INTERNAL WIRING SEE WIRING LABEL ATTACHED TO UNIT.

CHASSIS S RTU-C BOARD LOW VOLTAGE

GROUND e THERMOSTAT CONNECTIONS

ro= oA @)

/77 cs o ¢ R YT Y2 G C Wi W2 OCB L
1 - - - - - - - -
loecn el | ) e e i
1 T T
1 [ | | U U U u T , 4o u J , U
1 (] IS 1 ," 1 1 ! | [ 1
| ro 1o L+ ' ! ! | ! '

1 1 L= L=, > 1 1 1 1 1 |
| T T : ! ! ! | ! !
. o 1 1 ! 1 1 ! \ 1 1
' U oMY o :
! .+ |_SENSOR * o A ,
TEMPERATURE ! ] ! !
SENSOR *» olcNoNeoNoNoNoNeNe
R YT Y2 G C WW2
THERMOSTAT
NOTE: Y2 IS ONLY USED ON UNITS WITH TWO STAGES OF SUBBASE

COOLING OR SINGLE STAGE WITH ECONOMIZER.

W2 ONY USED ON UNITS WITH TWO STAGES OF GAS HEAT

* REPRESENTS HUMIDITY SENSOR RHC-ZNS4

** REPRESENTS HUMIDITY AND TEMPERATURE SENSOR RHC-ZNS5
24 VOLT CONTROL WIRING.

ST-A1141-16-01

XI. INDOOR AIR FLOW DATA

static. See airflow tables for blower performance.

Belt-drive blower models have motor sheaves set for proper CFM at a typical external

(see wiring diagrams).

Xil. CRANKCASE HEAT (OPTIONAL)

Crankcase heat is not required on scroll type compressors, but may be desirable under
certain conditions. Wires have been provided for the addition of crankcase heaters

FIGURE 19

FIGURE 18

RUN THERMOSTAT
WIRING IN THIS
CHASE TO

CONTROL
BOARD

(2) cAP PLUGS\\WJ

BASE
CONTROL-
ENTRY

ST-A1125-10B

ST-A1125-04B

ELECTRIC HEAT
COMPARTMENT

18



suoIsIanuo) oL sareubisaq [ ] ‘A1oeded [e10) paadxa Jouued Aloeded a|qisuas Bunjnsal — elep asuewlouad ssoib sawi 1010} Uoida1i0d AldnNN ;310N
20T 20T 10T 10T 10T 00T 00T 00T 66'0 66°0 66'0 86'0 86'0 M| Jamod
9TT yT'T 11T 60T 90T ¥0'T 20T 66'0 16'0 760 260 06'0 180 HgW 3lqisuas
¥0'T €0'T €0'T 20T 20T 10T 00T 00T 66'0 86°0 86'0 160 160 HEW [e10L
[seeel | [eoeel | [60zel [rTTEl lozoel | lozezl | [tesel | les2]l | [evozl [svszl ravel | [esez]l | [sozel [s/]
00z 000 0089 0099 00%9 0029 0009 0085 0095 00vS 0025 0005 0087 W40
[91] [sT] 1] leT] [eT] [t1] [t1] loT’] [607] [80] [201] [907] [50] LOrD-OINXY uonisuelL g
%90 190 150 ¥5°0 050 90 €0 60 SE0 Z€0 820 520 T2'0 | 18QV-NYXY 40 08QY-NYXY IIM9 d1jusouo)
:o 1 _8 1 :o 1 :o. 1 :E :o 1 _8 1 :o 1 _8 1 80 1 _8 1 so 1 So 1 T ——
90°0 90°0 500 500 700 700 €00 €00 200 200 100 100 000
?E ?E ?E _8_ ?E 82 _mE _mE _8_ 82 _NE EE HE uedg Jodieq vy JeziwoUoog Mopumoq]
8T°0 1T°0 9T°0 9T’0 ST'0 ¥1°0 €T°0 €10 210 170 0T'0 0T'0 600
[zoT] [zoT] leoT] [to] [t0] [t07] [to] [to] [to] [t0] [to] [t07] [t0] moyumog
80°0 80°0 100 900 900 90°0 500 500 500 S0°0 500 500 S0°0
0] [e0] [eoT] leoT] [z0T] [zoT] [zoT] leoT] [to] [t07] [to] [t07] [t07] 109 1oM
€10 210 110 0T°0 0T°0 600 800 100 90°0 900 S0°0 ¥0°0 £0°0 i
[edy] 1o JO Sayosu| — aoueisisay
[seee]l | [eoeel | [60zel [rTTE] lozoel | lozeel | [tesel | les2l | [evozl [svszl [rave]l | leseel | [s9zel [s/7]
00zL 000 0089 0099 00%9 0029 0009 0085 0095 00vS 0025 0005 008Y N0

[MX2'2S] NOL ST — AONVLSISTH MO 1441V LNINOJINOD

'3INSSald J1e1S [BUIa1XT [L10] aUIWIBISpP 0] 92ueISISal 19Np 0] (Mojaq) aauelsisal 1uauodwod ppy ‘100 AIp Yl MO|JIe [eluoziioy 10) SI UMOYS elep aAld 't
aInssald dNe1S [eulalxg WNWIUIW [HY 18 MojuIe parel aAaiyoe 01 paiinbal aAeays Jo Juawisnlpe-ay '
'UMOYS Uado SuIN) WNWIUIW MOjaq aABaYsS 10]10W 18S JouU 0Q 'Z

adA1 pjoq ur umoys ase sbumas aneays AlojoeH 'T :SJION

19

19/ G6. 928 098 998 026 095 €65 729 659 639 91L Ndd
9 S 2 ¢ z | 9 g v ¢ z ! uadQ suin

95-dAl Pr-dAl aAeayS JOJop

HS0IMg HS0IMg 9ABBYS Jomo|g

[ggzi€l s [Lgzl e [M]"d'H J0j0py

S Y] abeyoed anlQ

mE__v_.un%oEm_._m>_._ﬁ_._>_hwc__v_oﬁ_v_o&o_m>_‘_ﬂ_.|__m_._.OZ
— | — [ezis] 126 [8¢6r] 906 [6v.r | 068 [€957 | ¥8 [6L6% | 268 [86Lr | 0v8 [6L0v | 128 [evse| €08 [699¢ | €8 [L6ve [ €9/ |ozee | zvs [z91e | ozL [e662 | 869 [9e8z [ 629 [L1/9z] 199 [lese | Lz9 [9oee] 209 [Siee] 9i6 [ — [ — [I8seel 00zs

— | — T[s06v] v16 [zziv| 668 [65r | €88 [85er | 298 [641¥ | 058 [coov | zes [oese| €18 [8g9c | v6L [oeve | viL [ezee| oz Jo9re | ees [ee62| 112 |6e8z | 889 | €89z | G99 [625z | 1¥9 |86z | £19 [8zze| 265 [280z] 99 | — [ — | Teosel 000z
— | — T{oe9v| 206 [sisv| 268 [Lccv| 928 [191v| 658 [286¢| 2v8 [918c| ves [svoc| cos [zeve| 98 [srec]| 99z [us1e] ovs |6662 | vzL |zvez | zoL [689z | 629 |Lesz | 9s9 [68ez | ze9 [zvze | 109 [660z | z8s [g61] gs6 | — [ — | 60z¢l 0089
0,97] G16 [16v7] 106 [9ler| G88 [eviv| 698 [z6€| 268 [p0se | ges [8e9e | 918 [vive| 26 [erec| 822 [sale] 8as |66z | 262 |ovez | 61z [ 569z | €69 |9vez | 029 [o0vz | Lv9 [9sez | 229 [Giiz| 265 [as6b|ais [ — | — [ — [ — [ Trhiel 0099
99y | 606 [S6zy | v68 [vziv| 9.8 [9g6e | 298 [16.¢| o8 [8z9c| Lz8 [19ve | 608 [60cc | 062 [esie| 022 Toooe ] 6v2 |6vez | 82z [1ozz| 202 [sssz | +89 [1ivz| 199 [ozez | Le9 [zeiz| €19 |66l | 885 [zost| zos [ — | — [ — [ — [ Tozoel oov9
viey| 206 [901v | 288 [1vee| 128 [822€] GG8 [8l9¢| 8¢8 [oove | 0z8 [poee | 108 [1Gie| 28 [1o00¢e | 29 |ze8z | 1w |20z 0zs |v95z | 869 |ezve | 629 |s8ez | 299 [6viz| 629 [aroz| €09 [gesi[ 85 [ — [ — [ — [ — [ — [ — [Tozeel 0029
9807 | 968 [9z6e | 188 [Gose ] G98 [809¢ | ev8 [zsve | ogs [ooce | 218 [evic| w6 [100¢ | vis [9ssz | vss |eriz] eer [eisz] 2vs [sevz | 689 [662z | 299 [991z | €v9 [seoz | 619 [ 2061 | w6s [1821]69s [ — | — [ = | — [ = [ — [Tiesel 0009
016¢ | 068 [€5e| v/8 [865¢ | 858 [Svve | 118 [seee| €28 [erie] G08 [zooe| 982 [098z| 99 |61z | 9v. [28sz| szz [ovvz| €0z [erez] 189 [eslz] 859 [ssoz| ve9 [oeel | 019 [z081] 685 [9sor|ess [ — [ — [ — [ — [ — | — [lzezel ooss
ov.¢ | v88 [8sse] 898 [scve| 168 [16ze| ves [ovie| 918 [cooc | 862 [€98z | 622 [9zz] 66L | 165z | 8eL [ssvz| 212 [szez| 69 [00zz | €29 [s20z | 6v9 [zs6l | 629 [zesh [ 109 [wiai[as [ = [ = =1 —=T1—=1—=1—=1— T1Tevoel 0095
6.5¢ | 228 [1eve| 198 [8ze| ov8 [wrie| L8 [s00e | 608 [298z | 162 [zesz| 12z [oo9z | 162 Joivz| 1eL [evez | 6oL [81zz| 289 [s60z | 99 [sz6) | 199 [268) | 219 [evil[zeg Joeoh [ 99 | — [ — [ — [ — [ =1 — [ = [ — [Tsvsel oovs
ceve | 128 [esze| gs8 [evie| ges [900e| 128 128z 208 62| v8L [609z | vor [zave| vvL [1s¢z] ces [sezz| 102 [s1iz] 629 [e661 | 999 [esal | ze9 [1221] 609 1991 ess [essi{zss [ — [ — [ = — [ =1 — [ = [ — [Tsvel oozs
6/z¢| G98 [evie| 6v8 [L00e| ze8 [Gu8z| w18 [oviz| 96L 619z LuL [vevz| /6L |ziez| 9es [esez| g1 [9elz] €69 [ 120z | 129 [6061 | 879 |6641 | +29 [z69L [ 666 |86k (w6 | — [ — [ — [ — [ = [ — [ =1 — [ — [ — [Teseel 0oog
ie| 658 [600¢| €8 [088z| G28 [€S/z| 808 629z | 68L |L05z| 0.2 |i8¢z] 05 |oszz| 62L |9gz | 80L |¥b0z [ 989 |ve6l [ €99 [Lzal | 0v9 |eziL | 919 [1zob| ves [tesh|gos | — | — [ = | — [ =] —[—1—[— [ — |Icozel oosy

M Jndd [ m Jwdd [ m Jwdd [ m Jwdd [ m Jwdd [ m [wdd [ m [wdd | m [wdd | m [wdd | m [Wdd | M [Wdd | m [Wdd | M [Wdd | M Jwda | m Jwda | m Jwda] m Jada [ m Jwda [ m Jwdd [ m [wdy
los] oz |l ey |Isv] g1 [lewl 2y [lov] 9 [Leel ¢y [lse] v [[eg] g1 [log] 2y |Lel vy |lsel o |[lzzl 60 |[loz] g0 [Lzv] 2o [Isk] 90 [[ev] g0 [lov] vo L2071 €0 [Isol zo [[zol o | [sr1]l m4D
_”mn_v_”_ J3)JeAA JO SaYODU| — ainssald dlje}s |eutdixy Mo|4 11y

M2 z6] suoj 6| Anoede)

MO143aIS — zH 09 — [M)2'2S] NOL SI — FONVINYO4¥Id MOTHHIV




SUOISIaAUOD dLIIBIN sareubisaq [ ]

‘Anoeded 101 pasdxa jouued Aoeded ajgisuas Bunnsal — elep asuewlopad ssolb sawin 1010} UoNYaLI0D AldRINN 310N

20T 20T 20T 10T 10T 10T 10T 10T 00T 00T 00T 00T 660 660 66°0 660 86'0 M Jamod
8TT oT'T vT'T 2Tt 01T 60T 10T S0'T €0'T 10T 660 160 96°0 ¥6°0 260 060 88°0 HEW 3]qIsuas
v0'T v0'T €01 €0T €0T 20T 20T 10T 10T 00T 00T 660 660 860 86°0 160 160 HEW [eloL
loesy]l | loevv] | [tvewl | [zver]l | lestv]l | [8sow] | [v96€l [698¢] [szz€] | [t89el | [ossel | [eevel | [s6e€] [eogel [eoze]l | [vttel | [ozoel [s/7]
0096 00v6 0026 0006 0088 0098 00v8 0028 0008 008. 009L 0oL 002L 000. 0089 0099 00%9 Ele)
[MYE°02] NOL 02 — SHOLOV4 NOILDOTHHOD MO 14dIV
[67'] [81'] [21] loT] [sT] [sT] [vT] [eT] [eT] [eT] [t1] [oT’] [60°] [60] [807] [207] [90] 802-ONXY uonIsuel] B
SL°0 2.0 690 590 290 650 950 €50 050 1¥°0 70 170 8€0 GE0 [430) 62°0 92°0 98QV-NYXY IIH9 214judduo)
w& w& F,E _mE _8._ _NE NE ﬁ& _NE _No._ _NE ﬁo._ :E :E :E :E :E usdg Jodureq vy JozIoUC3 [EIUOZLOH
€T0 210 ZT0 1T°0 1T°0 010 010 600 600 800 100 100 900 900 S0°0 S0°0 ¥0°0
(207 (207 [201] [20] (907 (901 [907] [907] [s01] S0 [0 [s07] [vo?] 0] [vo?] [vo1] [vo1] uedg Jeduieq VY JEZIWOUODT MOPUMOG
0£°0 62°0 82°0 120 9z'0 S2°0 ¥2'0 £2°0 220 12°0 0Z'0 6T°0 8T°0 1T°0 9T'0 9T'0 ST0
[soT] [s07] [soT] (o] [vo] [vo] [eoT] [eoT] leo] leoT] [eoT] [z07] [z0T] [zoT] [z0T] [t07] (1o] MoyuMog
220 020 6T°0 8T°0 9T'0 ST'0 ¥1°0 0] 210 110 010 60°0 80°0 800 100 900 900
[z0T] [zoT] [to] [to] [1o] [1o] [to] [toT] [to] [1o] [o07] [o0T] [007] looT] [o07] [ooT] looT] 103 oM
100 100 900 900 S0°0 S0°0 ¥0°0 700 €00 €00 200 200 100 100 000 000 000 ’
[ed] Jarep Jo sayou] — aouelsisay
loesy] | loevvl | [tvewl | [ver]l | lestv]l | [8sow] | [v96€l [698¢] [szz€] | [189el | [ossel | [eevel | [s6ee] [eoeel] [eoze]l | [vttel | [ozoel [s/1]
0096 00v6 0026 0006 0088 0098 00v8 0028 0008 008. 009L 00vL 002L 000. 0089 0099 00%9 N4D
[MY€°02] NOL 02 — FONVLSISTIH MOT148IV LNINOJNOD
'2INssald 211e1S [euJa1XT [e10] SUIWIS1ap 0] dduUe]SISal 19np 01 (MOojaq) adue)sisal Jusauodwod ppy ‘|109 AIp YIM MOjLIe [elu0ZIIoy 10} SI UMOYS Blep aAuq ‘{7
8INSSald JNEIS [eulalXT WNWIUIW [HY 18 MojIe pajes analyde 0} palinbal aneays jo juswisnlpe-ay '
‘umoys uado SuJin) wnuwiuiw mojag aAeays Jojow 18s 10U og ‘¢
‘adA1 pjog ur umoys are sbumas aneays A1010e4 T :SILON
€68 €88 4% 0v6 196 766 €6/ 0¢8 878 G/8 06 176 719 179 899 969 €CL 17 Ndd
9 G 14 € 4 3 14 € 4 3 9 S 14 € 4 l uadQ suin]
LL-dAL LL-dAL 99-dAl 8AB8YS J0J0\
HOZIM49 HOEIMG HOEING SAB3YS Jamolg
(17668162 (17668162 [ggz/cl s [ "d'H Joj0ly
(Kjuo pajieisul pja) L S d abexoed eAuQ
"aul| 8|qnop Jo JYBL 8AJ-N ‘eul] pog 40 Jybu 8ALQ-|N ‘Bul| p|og O Y8 8AAa-T :FLON
— [ =T —=T—=T1—T— Teor.] v86 [0569] 696 [zv/9] vs6 [Ge9] 8c6 [[zeea] 226 [1£19] 906 [2e65 [ 688 [95/5 ] z/8 [zvss | va8 [1seS [ 98 [€91G [ 218 [26v] 86L [e6iv] 644 [z19v] 662 [vevv | 86 [8Ser [ 212 [S807 ] 969 | T0gSw] 0096
— | =1 —="1—1ve0r] 066 [1889] 526 [5299] 096 [0:+9] Sv6 [[8929] 626 6909 €16 [2285 | 968 [8295 | 628 [98vs| 198 | 2625 | ev8 [0115]| sz8 [szev | 908 [vviv| 282 [S9sw] 292 |esev | Lvs |wiev]| 922 [zvov | sor [ezse| +89 | Toevrl 00v6
— | =1 =1 —1s189] 286 [0199] 296 [20v9] zs6 | 20z9] 9¢6 ||6009 | 0z6 |v185| v06 [2295 | 288 [zevs | 698 |vrzs| 158|605 | ec8 |Lz8v | vi8 [169v | s6L (615w ] 922 |wver| 962 [z2iw| GeL |zoov | vi2 [sese| €69 [029¢] 129 | Tiverl 0026
— | — T1s19] 686 [8v59] v26 [1ve9] 656 [8v19] cv6 [[2G65 ] 226 | 6525 | 116 | 8955 | v68 [08es| 228 {4615 | 698 [ 1105 ] 1v8 [oesw | €28 |zsov | vo8 [osvv | v8s [eoer[ soL [zeiv| wws [v96c| vas | 662 202 [se9e| 189 [sive] 699 | Luvzrl 0006
— | — [ssv9] 186 [6829| 996 [2609[ 156 [8685 [ se6 |[90.5] 616 [ 2165 | 206 [1ees| g8 [v1| 898 {96y | 0s8 [9ssv| 1es [orov| €18 [oevv | €62 |voev | vis [s60v| vaL [6zee| ceL [sose| 21z [wvooe| 169 [swve | 699 [68ze | 299 | lesivl 0088
0cy9 | 886 [€£29| ¥26 [8€09| 856 [9v8s | €v6 959G | 226 [89v5 | 016 |¥8zs | €68 [ 1015 ] 928 [zz6w | 858 |wviv | ove (oo | zz8 |z6cv| 208 [szzr| €82 | 190w | €92 [o6se] evs [vese| 2z [vise| 1oL [2ive] 629 [eoze] 269 [1ire] ve9 | [850T 0098
0819 186 [865| 996 [96/5 | 156 [8095 | 5e6 [[zzvs | 616 [6c2s | 206 {6505 | G88 [188v| 298 [sosv| 6v8 [zesv| 1es [zoev | z18 [v61v | 262 [820r| €22 [s9se| 262 [sose zes [ivae| 112 [zece]| 689 [6eze | 299 [680¢| sv9 [1v6z | 229 | [voeel oovs
1666 | 716 |6v/G| 656 |2956 | €v6 [[82€5 | 126 | 1615 | 016 [8105 | ¥68 [zv8y| 9.8 [899v | 8se [i6vw | ov8 |szev | Lzs [za1v | 208 [s66¢ | €82 |ze8¢| 292 [629¢| zvs [ezse] 122 [69¢ee| 00 [81ze| 829 [690¢| 9s9 [ez6z| €e9 [ — [ — | [698€l 0oz
0.5 | 296 6196 | 256 |26c5] 9¢6 [[2G15 | 616 [086v | 206 [908v | G88 [ve9r| 898 [vovy| 6ve [i62v| 1e8 [eciv| zis [1u6¢| e61 [eiee] €22 [ssoe| zs2 [oose | zes [evee| 11z [661€| 689 [€s0e| 299 [so6z | v#9 [19:2] 229 | — [ — | [sz€T o008
8,95 ] 096 [8625 | ¥v6 [[0z1S] 826 |Sver| 216 |ziLv| g68 [209v | 228 [vevy | 698 [69zv | 1v8 [90iv| 228 |ovee| €08 |88z | €82 Jecoe| €9 [iave] zvs [1eee] 122 [esre] ooz [geoe | 829 [ge8z] 999 [oszz| eeo | — | — [ — [ — [ [19el 008z
19z6 | €56 [g80s | 266 [[z16v | 126 [1viv| v06 [zisv| 198 [90vr | 698 [evzv | 168 [zoov | zes [ezee| €18 [z0e| vor |vioe| vis [eove| ess [siee] zes [6aie| 11z [9zoc| 689 [s8sz | 299 |ivie| a9 [Lioz|zzo | — | — | — | — | [9ssel 009z
€506 | 2v6 [[188v] 086 |2liv| w16 [svsr| 168 [18ev | 68 [6ler | 198 {0907 | zv8 [co6e | w28 |6vie| vos | 6se| v8L |svve | vor [zoee| wv [8sie] 2L [9roe] 1oL [2z8z] 629 [wwiz| 269 (09| we9 | — | — | — 1 — [ = [ — [ [eowel oovs
a8y | ov6 /5897 | ¥26 [0zsv | 206 [8ser| 688 |86y | 128 [ovov | €58 [Gese | ves [ecie| 18 [esse| 962 |oeve | 912 |16z | g5 [evie| veL [60oe| 1L [zz8z] 169 [2csz] 699 [S09z | 9v9 [suve| €9 | — | — | — | — [ — [ — [ Tsseel oozz
1997 | ve6 |[86vv | 216 [26cv| 006 [621v | 288 [czov | vos [osse | sv8 [612€] 928 [1ise| 108 [9eve| 182 [zsee 204 [ewie| ovs [vooe| ez |89sz| €0z [sesz| 189 [so9z ] 659 [zsve| 9e9 [esez|zio | — | — [ — | — | — | — | [eoeel oooz
8.yv ] 126 |6ler| 016 [291v | €68 [800v | 628 [ 298¢ 958 [ 8026 | 268 [zose| 818 [8ive] e6L [2sze] 822 |sere] 852 [1oog | 262 [898e | s1 [9esz] w69 [809z| 129 [zsvz] sv9 [ssez|sco [ — | — [ = | = | =1 = [ = [ — [ [60zel 0og9
c0ev | 126 [8viv| €06 [966¢ | 988 [9vsc| 198 [669¢ | 6v8 [sase | oes [zive| 018 [ezze| o6L [9eie] 022 | 1ooe | 6v2 698z | 8z [oviz| 9oL [e19z] v89 |esvz| 199 [z9ez] 8¢9 [swzz|sio [ — [ — [ = [ = [ =1 = [ = [ — [ 1€l 0099
oclv ] 616 [9s6e | 268 [8ese | 628 [e69¢ | 098 [osse | zv8 [oive | 228 [zsze| 208 [9sie] z8L |wooc| 292 |ez8z] ovs oviz | 612 [129z] 269 [86vz| 629 |8z6z] 259 Jogez[sz9 [ — [ — [ = [ = [ =1 =1 —=1—1—= 1 — T Tozoel oor9
M [N M JWad ] M JWd ] M JWd] M T [ M [N [ M JWdd ] m JWd ] M JWd | M [N [ M W[ M WA ] M JWdd | M JWd | M [N [ M W] M JWdd ] m Jwdd | M Jwdd [ M [iwdy
losT oz [T 61 [levT 8y [yl 21 [lovT 9 [LeT gy [leeT vy [TeeT ¢v [logT 2 [zl vy [IseT oy [lezl 60 [TozT 80 [[T o [IsiT 90 [lvT g0 [TovT vo |20 €0 [[soT zo [lzoT vo | [srl w40
HNLV_H J19JBAA JO SBYOU| — dINSSald dlje}s |eulajxy MOo|4 1y
Mg 0.] suo] oz Anoede)

MOT43AIS — zH 09 — [MM€°02] NOL 02 — IONVINHOA¥Id MOTIHIV

o
N



SuoISIaAUO0D I8N sareubisaq [ ]

"2INSSald 211elS [eulslxg [e10] sulwIalap 0] 8dUelsISal JoNp 0} (Mojaq) our)sISal Juauodwod ppY 109 AIp YlM MOJJIe [BIUOZLIOY 10} S| UMOYS Blep aAud ‘&
2INssald 21elS [euIa)Xg WNWIUIW [HY T8 Mojure pajel aAaiyoe 0} palinbal aAeays Jo Juawisnipe-ay ‘g
"UMOYs uado SuJN} WNWIUIW MOJ3¢ SABSYS JOJOW 13S 10U 0 *Z

‘Aoeded [e10] paadxa Jouued Aloeded a|qisuas Bunnsas — eyep aosuewlopad ssolb sawi J01oe} uondalod AldyNA 310N

20T 20T 20T 10T 10T 10T 00T 00T 00T 66°0 66°0 M Jamod
0zT ITT ¥TT 11T 80T ¥0'T 10T 860 G6°0 260 680 HEW 8|qIsuas

S0'T ¥0'T €0'T €0T 20T 10T 00T 660 660 860 1670 HEW 210
[€99g] [rL¥S] [sges] | [9604] [806Y] l6T2v] | logsyl [trey] lestv]l | [voeel | [sL.€l [s/1]
000ZT | 009TT | 00ZIT | 0080T | 0OYOT | 000OT | 0096 0026 0088 oov8 0008 N0

loz’] [67] 1] [9T] rT] leT] [Tt l60°] [207] [90°] vo'] 60710-OWXY uonisues) |
280 9.0 690 £9°0 950 050 €70 9€0 0£0 €20 IT0 88QY-NUXY 149 9L 9
[507 o] o] o] o] [e0] [e0] [e0] 0] 0] [e0]

6T°0 810 iTo | ot0 ST'0 vTo | €10 ZT0 170 01’0 600 uedo Jaduieq v Jozjuiouoa] [ejuozyion
[ttT fotT fotT 60T [807] [807] [207] [207] fooT fooT [SoT

b0 50 6£0 | L€0 vE'0 ze0 | og0 82°0 9z0 | 20 220 uadp Jeduieq v ozjuiouoo3 moyumeg
[tTT [oTT [60T [soT [20T fo0T [SoT [SoT voT [eoT [eoT mopumog]
9’0 zro LE0 €€°0 620 520 220 6T°0 9T’0 ¥1°0 20

[50T [50T [50T o] 0T o] [eoT [e0T 20T 20T [eoT 1105 1M
220 120 6T°0 8T°0 970 ST0 €T0 [0 0T0 600 100 §

[edx] 1arepn J0 sayou|l — aouelsisay

[€99g] [rL¥s] [sges] | [9604] [s06v] letsv] | logsyl [trev] lestv] | [voeel | [sLeel [s/7]
0002T | 009TT | 002TT | 0080T | 0OYOT | 000OT | 0096 0026 0088 00v8 0008 N4D

[MX6°28] NOL G2 — FONVLSISIH MO 1441V LNINOJINOD

‘adA1 pjog ur umoys alre sbumas aneays Aioye4 ‘T :SILON

626 796 186 010 170l 1901 16 818 £¥8 0.8 768 [443 NdY

9 S 14 4 3 S 14 € 4 ) uadQ suin|

G.-dAl LL-dAL 8ABayS JOJON

HOZIMg HOEING BABBYS Jamolg

l0zsv201 [Lz658l 6L [MI "d'H 100/

S Y] abexyoed aAlQ
"aul| 8|qnop 40 1ybu 8Ad-N ‘8ul| pjog 40 Jybl 8ALa-\ ‘Bull plog Jo Y8| 8ALd-T :JLON
— =1 -1-"1-"1-"1T-"1-"T1T-=-"T1T=-1T-=—1T=1—=1-="]stor]ozol [ezL04 | ¥s0} [¥Er0} | 80} [8¥10} [Z20} [5986] 900} [c8s6 | 686 [,0¢6] z.6 [ccos| g56 [19.8] 6c6 Je6vs] 126 [/cz8] €06 [+96.] 988 [#0LL] 898 [£99] 000z}
— [ =1=-1-"T1=-T1=1T=-1T=-"1T=T1T=T1T=1T=1-="1-="1zss01]8ss01 [96201 [ zv01 [€1001 [ 9201 | cc26 [0101 [9sv6] 66 [1816] 226 [0168] 096 |zr98] ev6 J9sc8] 26 |v118] 806 [vs8s] 068 |26/ 28 [eves]| vss [8955] 0081}
— | = 1=-1-"1=-1=1=-1-=-"1-=1=1-="1= 101290} [ 19101 | or0L | 1886 |0g0} [ G096 | ¥L0 | L€c6 | 866 [0906| 186 |1628| ¥96 [958 | L¥6 [+928] 0e6 |#008| z16 |8v.L| G68 [v6¥L| 228 |wves]| 658 [9669[ 148 [r2#S1 0091}
— | = 1—=—1—-—1=1=1-—1-—1-= 11— Toreor[z90 [1e00} [ 150} | ¥526 [ 5e0l | 08¥6 | 610} [ 6026 | 200! [ zv68 [ 986 [2,98] 696 [¥i¥8 [ 256 [9G18] ce6 [668L[ 216 [9v92] 006 [seeL]| 288 [8viL] +98 [c069 | ov8 [1999[ L8 162651 00¥) )
— [ =1=1-=—"T1T=T1T=T1="1-—"Toswor]rz01 ] voe6 {9501 [ 0g96 [or0} | 09g6 | +z0l | z606 | 2001 | 2288 | 166 [ 9958 [ v.6 [20¢8] 156 [1508] ov6 |26.2] €26 |1v5L] G06 [oocs] 288 [osos] 698 [v189] 198 [sz59] ee8 [ovea] w18 [6825] 0021}
— | =1 =1 —1=1—=1—1—1[86[190] 1156 [sv0l | evz6 | 620} | 6268 |2l0} | 2128 | 966 [ 85¥8 | 66 | €028 | 296 |0g6.| G¥6 J00.L [ 826 |€Sv.| 016 |602L | €68 [2969] 28 |62.9] 268 [¥6¥9| 6€8 [ 1929 08 [1€09] 108 (16151 0001}
— | = =1 —1—=1— 129969901 | c6¢6 [0s0l [ 116 [+€0l | 6988 [810} | 1198 | 100} | Gse8 | 686 [ €018 | 896 [ €58 [ 166 [9092] ve6 Jz9es | 916 [1212] 668 [€889] 188 [8¥99] €98 |o1va| ov8 [9819] 928 [096G | 208 [9€/6 [ 682 19605] 0080}
— [ =1 =1 — [s6] 1201 [esz6] 9501 | zz06 [ovol [ vaz8 €201 | 8058 [ 2001 | 9528 | 066 | 2008 | v26 | 0922 | 266 [9iss [ ove J9z2] zz6 [scos] co6 [€089] 288 [1259] 698 [zvea| 198 [s1io] zes [z68s| #18 [zr06] g62 [ — [ — [z005] 0090}
— | = | — | — [s.6] 1901|2168 Gr0L | 2998 [ 6201 [ 01¥8 [€L0L | 1918 [ 966 | #1462 | 086 | 129 | €96 | oevs | ov6 | €61 [ 826 [8569| 16 [9z.9 €68 [26¥9] /8 | 1229 268 [8v09| 6€8 |8e8s| 0z8 [Li9s|zo8 | — | — [ — [ — [806¥] 00¥0}
— | — [v206] 2901 [9188] 1504 [958 | G0l | G1e8 [ 6101 [ 6908 €001 | 9282 [ 986 | 9852 | 696 | 8ves | 266 | w112 | ge6 | 2889 [ 216 [¥599] 006 [8zv9| 288 [S029| 98 |G86G | ov8 [89/G | 28 |#9ss| 808 [eves[e6ss | — | — [ — [ — [e18v] 0020}
— | — |ew8] 8501 [orv8 [ zrol [vzzs | 9z01 | 286 6001 [ zvis [ €66 [ %052 [ 926 | 0sz2 | 656 | 6€0L | zv6 | 1189 | v26 [ G8so [ 206 [eoe9] 688 [erio 128 [ozes | ze8 [ziss| ves [loss[cig Jeees| 6. [— [ = [ = = [ = — [612+] 0000}
9298 [ ¥901 [08e8 | 8v0L [8e18 ] ze0l [8682 910l | 1992 | 666 | Lzvs | €86 [ 9612 [ 996 [ 8969 | 66 | €v29 | 166 | 0259 | 16 | 10g9 | 968 [#809[ 828 [1285] 098 099G | 18 [esvs| €28 [uves[vo8s [ — [ — [ = —[—"[—"1—-"1— [rz9v] 0086
628 [ 5504 [ 5508 | 6601 [ 8182 [ €201 [¥852] 9001 | vSeL | 066 | 9zh. | €26 [ 1069 | 956 | 6299 | 86 | 65+9 | 126 | €429 | €06 | 0209 | 688 [618G [ 298 |z19s | 6v8 [L0vG | 0e8 [sozs| zi8 foos[ess [ — [ — [ — [ —[—-[—|—[ — [0£5¥] 0096
9.6L [ 9v01 [zvs2] 0c0) [21aL [ vLol [v8z2] 266 | 650L | 086 | 2689 | €96 [ 6199 [ ov6 | €0v9 | 826 | 6819 [ 116 | 626G | €68 | 222G | 628 [199G[ 268 [99es| g8 [so16[ 028 Jesev|1os [ — [ = [ [ - [ - —-"[—-"[1—-"1—-"1— [9evv] 00v6
029/ [ 8e0 [evvs] 1201 [81es]s00l [2669] 886 | 8229 | 126 [ 2959 | vS6 [ 6v€9 [ 966 | ovio [ 616 | ze6s | 106 | 8225 | €88 | 265 | Go8 [6zes | ove [eeis| ez8 [iwev| 608 [1sw|oes [ — [ — [ [ - —-"1—-"1—-"1—-"1-"1—- [1¥€v] 0026
/6. [ 6201 [ 2612] €101 [8€69 | 966 [€229] 626 | 0169 | 296 | 00€9 | #¥6 | #609 [ 226 | 0685 | 606 | 6895 | 168 | 06vS | €28 | s6es | 658 [eoiG| 9e8 |vi6r| 18 [Lav(86L | — | — | — [ - |- |- |—"[—-—"[—-"|—-"|—1— [Lyzv] 0006
660. [ 1201 [€889] #00) [ 1299 286 [29v9] 026 | 529 | €56 | 1509 | Ge6 | 1585 [ 816 [ €596 | 006 | 8G¥S | z88 | 99z | €98 | 2206 | 6v8 [oesv[ 928 [zov| 208 [— [ — [ = [ —[—-"[—-"[1—-"1—-"1-"1-"1-"1-"1-"1—- [eS1+] 0088
6£89 2101 [€299] 966 [21v9] 626 [#129] 196 | €109 | vv6 | 9185 | 926 [ 1295 [ 806 [ 62vS [ 068 [ ovzs [ zz8 | vs0s | va8 | 1igv [ aes [leov[ o [wisv| 62 [— [ = [ - -1 -"1-"1-"1-"1-"T1-"1-"T1-"1-"1- [850¥] 0098
0899 [ ¥001 [22€9] 286 [9219] 06 6265 ] €96 | 825 | Ge6 | €655 | 216 [ v0vs [ 668 [ 612G [ 188 [ 9805 [ €98 [ 9gsr | #¥8 [ 620y [Ges [sosv[9os [ — [ — [ = [ —[ -1 —-"1-"T1—-"1-"1-"1-"1-"1-"1-"1-"1- [v96¢€] 00+8
0ve9 [ 966 [ev19] 626 [6¥6S [ 296 [262G | w6 | 6955 | Lz6 [ €8€S | 606 [ 102G [ 068 | 120s [ 228 | w8y | #98 [os9v [ ces [eevy (a8 [eev[ 6. | — [ — [ [ - [ - —|—-"[—-"[1—-"1—-"1—-"1—-"[—-"1—-"1—-"1—- [698€] 0028
€119] 896 [zz65] 126 [ves5| v56 [6vss] 9e6 | 995 | 816 [ 2816 [ 006 [ 0105 [ 288 [ ze8y [ €98 [ 999y [ v [e6vy [oz8 [eesv [L08 [— [— [ - [ - [ - [ -] —-1-"T-"T1T-T-=-T1T-"T-T1T-T-1T-T- 15221 0008

M (W[ M WA [ M [N [ M JWdd | M JWd | M [Wdd | M [N | M [Wdd | m [Wdd | m [Wdd | M [Wdd [ M [Wdd | M JWd [ M [Wdd | m [Wdd | M [N | M JWdd | M [Ndd [ M [Wdd | M [wdy
losT oz |[v] ey |Isv] &y [lew] 20 [ Iov] o | [2eT gy [Isel v | [eel ¢ [loel 20 [ [zl vy [ Isel oy [[lez] 60 [loz] 80 [[z1] 20 [[sv] 90 [leb] g0 [lov] o |[z001 €0 [Iso] zo [[z0] 1o [s] w40
[ed] 493\ JO SaYDoU| — ainssald 21je}S |euaxy Mol NIy
[mi6°28] suoy 6z Ayoeded

MOT143aIS — zH 09 — [M36°28] NOL 2 — IONVINNOZ¥Id MOV

21



22

XIll. PRE-START CHECK

. Is unit properly located and slightly slanted toward indoor condensate drain?

. Is ductwork insulated, weatherproofed, with proper spacing to combustible materials?

. Is air free to travel to and from outdoor coil? (See Figure 5.)

. Is the wiring correct, tight, and according to unit wiring diagram?

. Is unit grounded?

. Are field supplied air filters in place and clean?

. Do the outdoor fan and indoor blower turn freely without rubbing, and are they tight on
the motor shafts?

~NOORAWNE

XIV.STARTUP

1. Turn thermostat to “OFF,” turn “on” power supply at disconnect switch.
2. Turn temperature setting as high as it will go.
3. Turn fan switch to “ON.”
4. Indoor blower should run. Be sure it is running in the right direction.
5. Turn fan switch to “AUTO.” Turn system switch to “COOL” and turn temperature setting
below room temperature. Unit should run in cooling mode.
6. Is outdoor fan operating correctly in the right direction?
7. Is compressor running correctly.
Record the following after the unit has run some time.
A. Operating Mode
B. Discharge Pressures (High) PSIG
C. Vapor Pressure at Compressors (Low) PSIG
D.Vapor Line Temperature at Compressors °F.
E. Indoor Dry Bulb °F.
F. Indoor Wet Bulb °F.
G. Outdoor Dry Bulb °F.
H. Outdoor Wet Bulb °F.
I. Voltage at Contactor Volts
J. Current at Contactors Amps

K. Model Number
L. Serial Number
M. Location

N. Owner
O.Date

8. Turn thermostat system switch to “HEAT.” Unit compressors should stop. Raise temper-
ature setting to above room temperature. Unit should run in heating mode and auxiliary
heaters, if installed, should come on.

9. Check the refrigerant charge using the instructions located on unit charging chart.
Replace service port caps. Service port cores are for system access only and will leak
if not tightly capped.

10. Adjust discharge air grilles and balance system.

11. Check ducts for condensation and air leaks.

12. Check unit for tubing and sheet metal rattles.

13. Instruct the owner on operation and maintenance.

14. Leave “INSTALLATION” and "USE AND CARE" instructions with owner

XV. OPERATION
COOLING MODE

With thermostat in the cool mode, fan auto and the room temperature higher than the ther-
mostat setting:

A. Indoor blower contactor is energized through thermostat contact (G).

B. Compressor contactors are energized through thermostat contacts (Y1) & (Y2) and pres-
sure controls.

C. Economizer enthalpy control (if installed) controls operation of first-stage cooling and
positions fresh air damper to maintain mixed air temperature. Second-stage cooling
operates normally as required by second stage of thermostats.

D. The system will continue in cooling operation as long as all safety controls are closed,
until the thermostat is satisfied.

HEATING MODE

With thermostat in the heat mode, fan auto and the room temperature lower than the ther-
mostat setting the indoor blower contactor is energized through thermostat contact (G).



A WARNING

ONLY ELECTRIC HEATER KITS SUP-
PLIED BY THIS MANUFACTURER AS
DESCRIBED IN THIS PUBLICATION
HAVE BEEN DESIGNED, TESTED, AND
EVALUATED BY A NATIONALLY REC-
OGNIZED SAFETY TESTING AGENCY
FOR USEWITHTHIS UNIT. USE OF ANY
OTHER MANUFACTURED ELECTRIC
HEATERS INSTALLED WITHIN THIS
UNIT MAY CAUSE HAZARDOUS CON-
DITIONS RESULTING IN PROPERTY
DAMAGE, FIRE, BODILY INJURY OR
DEATH.

XVI. HUMIDIDRY™ SYSTEM

The HumidiDry™ system controls both cooling and humidity loads. In addition to two
stages of cooling, the unit includes two stages of reheat. A temperature sensor or
thermostat relates a low cooling demand (Y1) or high cooling demand (Y2) to the
RTU-C. A separate humidity sensor sends the actual indoor relative humidity to the
RTU-C via a 0-10 VDC signal. The RTU-C considers a relative humidity level 2%-5%
above the humidity setpoint as a “low humidity demand” (H1). The RTU-C considers
a relative humidity level greater than 5% above the humidity setpoint as a “high
humidity demand” (H2). The RTU-C determines the unit mode of operation based on
the Y1, Y2, H1 and H2 (Table A). Low reheat is only initiated when there is a humidi-
ty call (H1 or H2) and no cooling call (Y1 or Y2). In this mode the unit provides
essentially “neutral air” (supply air is within +1°F and -5°F of return air temperature).
High reheat is only used when there is a high humidity demand (H2) with a low cool-
ing demand (Y1).

See RTU-C 1&0 manual for reheat unit setup and for thermostat/sensor combina-
tions.

HUMIDITY SENSOR

An indoor relative humidity sensor (not included with the unit) is required for
reheat operation. Available accessory Humidity sensor models are: RHC-ZNS4
(Room Relative Humidity Sensor — for use with a standard thermostat) and RHC-ZNS5
(Room Temperature and Relative Humidity Sensor — for use with a BAS system).
Mount sensor per thermostat/humidity sensor section requirements. See wiring dia-
gram (Figure 17).

REFRIGERANT SOLENOID VALVES

The reheat refrigerant system is part of System 1 only. Three refrigerant solenoid
valves (discharge, liquid and reheat) are used to change operation from Cooling Mode
to Reheat Mode. The Discharge Solenoid Valve (DSV) is located in the outdoor sec-
tion (front side of unit) and is a Normally Closed (N.C.) valve. The Liquid Solenoid
Valve (LSV) is located in the liquid line in the blower section and is a Normally Open
(N.O.) valve. The Reheat Solenoid Valve (RSV) is near the bottom of the reheat coll
(between the evaporator coil and the blower) and is normally open.

OPERATION

During the Cooling mode the RSV is the only valve energized (closed position), LSV is
open, DSV is closed. The refrigeration cycle is standard cooling, reheat coil is
bypassed.

System 2 operates during High Cooling or High Reheat modes but is not part of the
reheat circuit (always operates in standard cooling).

During Low Reheat or High Reheat modes the LSV is energized (closed position), DSV
is energized (open position), RSV is open. Some hot gas bypasses the condenser coll
and creates a warm two phase mix that enters the reheat coil. See Table A for Modes
of Operation including compressor operation, fan speed, thermostat/humidistat calls
for each mode. See Blower VFD section (above) for VFD operation.

TABLE A
Two Stage HumidiDry™ — Modes of Operation
Mode Compressor 1 Compressor 2 Fan Notes
High Cool Cool Cool High Operates with (Y2) call, ignores (H1/H2)
High Reheat Reheat Cool High Operates with (Y1 & Y2)
Low Reheat Reheat Off Low Operates with (H1 only) or (H2 only)
Low Cool Cool Off Low Operates with (Y1) or (Y1 & H1), Factory set point

Notes Definitions:

Y1 Single stage cooling operation

Y2 Two stage cooling operation

H1 Space is above humidity set point by more than 2% and less than or equal to 5%.

H2 Space is above humidity set point by more than 5%.
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TABLE B
OFMC
Factory Settings
Unit Setpoint
090 95°F
120 90°F
180 100°F
240 95°F
300 90°F

XVII. VARIABLE FREQUENCY DRIVE (VFD)

No adjustments of the VFD are required for installation or operation of this unit.
Location: Control Section (front left) of the unit.

VFD Model
Schneider Altivar 212 (factory programmed).

Replacement

The VFD is horsepower and voltage specific therefore; replacement must be the same
model as the existing. A preprogrammed VFD is recommended and available from
ProStock. A non-programmed Schneider Altivar 212 may be used but must be programmed
exactly per the included VFD programming guide for safe and proper function.

Operation

The purpose of the VFD is to allow low airflow in Fan Only (G), Low Reheat and First Stage
Cooling (Y1) operation of a two stage unit. Unit air balancing should be performed at High
Airflow (100% at RTU-C, 60Hz at VFD) by adjusting the blower motor sheave. High Airflow
always occurs during a W1, W2, or Y2 call. For air balancing, without heating or cooling,
the fan only speed can be temporarily increased to 100% by adjustment through the RTU-
C keypad. To meet ASHRAE 90.1-2010 and for best performance, First Stage Cool and Fan
Only speeds are factory set at 50% airflow (30 Hz at VFD). Both of these speeds are inde-
pendently adjustable at the RTU-C. The VFD display will indicate an equivalent value in Hz
(i.e. Low Cool adjusted to 60% at RTU-C will display as 36Hz at the VFD). A 20 second
(adjustable at the VFD) ramp-up or ramp-down is used whenever the blower speed is
increased or decreased. Low speed blower operation first ramps to 75%, to close fan prov-
ing switch, before ramping to the desired speed. Since the VFD operates on 24VDC con-
trol voltage, a blower relay (with 24VVAC across the coil) is used to turn the VFD on. Blower
speeds are changed via Modbus communication from the RTU-C.

FIGURE 20
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XVIIl. OUTDOOR FAN MOTOR CONTROLLER
(OFMC)

Location: Control Section (front left) of the unit.

During Low Reheat Mode the OFMC slows the outdoor fans to increase the discharge pres-
sure/temperature to maintain an optimized amount of reheat required to provide neutral air
to the occupied space. The OFMC is located in the control box section. On 15-25 ton units
the OFMC slows fans during both Low and High Reheat Modes (circuit 1 fans only). The
factory setting for the outdoor fan motor controller is unit specific (Table B). The setpoint
temperature will provide neutral air +1 to —5°F from the entering air temperature (example
if the entering or return air temperature is 75°F the leaving or supply air temperature will be
76° to 70°F during the reheat mode. If field adjustment is required to raise or lower the leav-
ing air temperature this may be accomplished by turning the temperature control dial on the
OFMC (Figure 20). Turning the dial to a higher temperature setting will increase the leav-
ing or supply air temperature and turning the dial to a lower setting will reduce the leaving
or supply temperature. During cooling modes the OFMC will operate at full speed (green
light —Figure 20). During reheat modes the OFMC will typically operate at variable speed



(amber light — Figure 20) but can change to full speed or off (no lights) depending on the
reheat capacity required. During high reheat, the 7% and 10 ton models must operate the
OFMC at full speed to prevent excessive head pressure on system 2.

XIX. AUXILIARY HEAT

In the heating mode, the thermostat will energize one or more supplementary resistance
heaters.

REPLACEMENT PARTS

Contact your local distributor for a complete parts list.

CHARGE INFORMATION

Refer to the appropriate charge chart on the unit, or in this booklet.

TROUBLESHOOTING

Refer to the troubleshooting chart included in this manual.

WIRING DIAGRAMS

Refer to the appropriate wiring diagram included in this manual.
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TABLE C. AUXILIARY HEATER KITS CHARACTERISTICS AND APPLICATION
(15, 17.5, 20 & 25 TON MODELYS)
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(15, 20 & 25 TON MODELS)
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TABLE C (CONTINUED). AUXILIARY HEATER KITS CHARACTERISTICS AND APPLICATION

XX. HEATER KIT CHARACTERISTICS
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A WARNING

TROUBLE SHOOTING CHART

DISCONNECT ALL POWER TO UNIT BEFORE SERVICING. CONTACTOR MAY BREAK ONLY ONE SIDE. FAILURE
TO SHUT OFF POWER CAN CAUSE ELECTRICAL SHOCK RESULTING IN PERSONAL INJURY OR DEATH.

SYMPTOM

POSSIBLE CAUSE

REMEDY

Unit will not run

Power off or loose electrical connection

Thermostat out of calibration-set too high
Defective contactor

Blown fuses

Transformer defective

High pressure control open (if provided)
Interconnecting low voltage wiring damaged

Check for correct voltage at compressor contactor in control
box

Reset

Check for 24 volts at contactor coil - replace if contacts are
open

Replace fuses

Check wiring-replace transformer

Reset-also see high head pressure remedy-

Replace thermostat wiring

Condenser fan runs, compressor
doesn’t

Run capacitor defective (single phase only)
Loose connection

Compressor stuck, grounded or open motor winding
open internal overload.
Low voltage condition

Replace

Check for correct voltage at compressor -

check & tighten all connections

Wait at least 2 hours for overload to reset.

If still open, replace the compressor.

At compressor terminals, voltage must be within 10% of rating
plate volts when unit is operating.

Insufficient cooling

Improperly sized unit

Improper airflow

Incorrect refrigerant charge

Air, non-condensibles or moisture in system
Incorrect voltage

Recalculate load

Check - should be approximately 400 CFM per ton.

Charge per procedure attached to unit service panel.

Recover refrigerant, evacuate & recharge, add filter drier

At compressor terminals, voltage must be within 10% of rating
plate volts when unit is operating.

Compressor short cycles

Incorrect voltage

Defective overload protector
Refrigerant undercharge

At compressor terminals, voltage must be + 10% of
nameplate marking when unit is operating.

Replace - check for correct voltage

Add refrigerant

Registers sweat

Low evaporator airflow

Increase speed of blower or reduce restriction - replace air
filter

High head-low vapor pressures

Restriction in liquid line, expansion device or filter drier
TXV does not open

Remove or replace defective component
Replace TXV

High head-high or normal vapor
pressure - Cooling mode

Dirty condenser coil

Refrigerant overcharge
Condenser fan not running

Air or non-condensibles in system

Clean coil

Correct system charge

Repair or replace

Recover refrigerant, evacuate & recharge

Low head-high vapor pressures

Defective Compressor valves

Replace compressor

Low vapor - cool compressor -
iced evaporator coil

Low evaporator airflow

Operating below 65°F outdoors
Moisture in system
Dirty evaporator coil, bent fins

Increase speed of blower or reduce restriction - replace air
filter

Add Low Ambient Kit

Recover refrigerant - evacuate & recharge - add filter drier
Clean evaporator coil, straighten fins

High vapor pressure

Excessive load
Defective compressor

Recheck load calculation
Replace

Fluctuating head & vapor
pressures

TXV hunting

Air or non-condensibles in system

Check TXV bulb clamp - check air distribution on coil - replace
TXV
Recover refrigerant, evacuate & recharge

Gurgle or pulsing noise at
expansion device or liquid line

Air or non-condensibles in system

Recover refrigerant, evacuate & recharge
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POWER SOURCE
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-BK':- 188

5""A‘L
PL‘? PLIL

COMPONENT CODE

AR ACCESSORY RELAY HPC
BR  BLOWER RELAY IBM
CA  COMFORT ALERT MODULE LAC
CC  COMPRESSOR CONTACTOR Lc
CCH  CRANKCASE HEATER s
CFS  CLOGGED FILTER SWITCH LPC
COMP  COMPRESSOR oAt
CT_ CONTROL TRANSFORMER OFM
DAT  DISCHARGE AIR SENSOR OFMC
DSR  DISCHARGE SOLENOID RELAY PL
DISC  DISCONNECT SWITCH RAT
FP RC
Fs FREEZE SENS RTU-C
GFCO  GROUND FAULT CONVENIENCE OUTLET 8
GL  GROUND LUG VFD
GND  GROUND A

HIGH PRESSURE CONTROL

INDOOR BLOWER MOTOR BELT DRIVE
LOW AMBIENT COOLING CONTROL
LIMIT CONTROL

LIOUID LINE SENSOR

LOW PRESSURE CONTROL

OUTSIDE AIR SENSOR

OUTDOOR FAN MOTOR

OUTDOOR FAN MOTOR CONTROLLER
PLUG

RETURN AIR SENSOR

RUN CAPACITOR

ROOFTOP UNIT CONTROL
TERMINAL BLOCK

VARIABLE FREGQUENCY DRIVE
WIRE NUT

WIRING INFORMATION
LINE VOLTAGE
-FACTORY STANDARD
-FACTORY OPTION
-FIELD INSTALLED
LOW VOLTAGE
-FACTORY STANDARD

WIRE COLOR CODE

BK BLACK ORANGE
BR BROWN PR PURPLE
BL BLUE R RED

G  GREEN w WHITE
GY GRAY YELLOW

-FACTORY OPTION
-FIELD INSTALLED

REPLACEMENT WIRE
-MUST BE THE SAME SIZE AND TYPE OF
INSULATION AS ORIGINAL (105° C MIN.)
WARNING
-CABINET MUST BE PERMANENTLY
GROUNDED AND CONFORM TO I[.E.C., N.E.C.

WIRING DIAGRAM
REHEAT MODELS

208-230/460V 3 PH, 60 HZ.
ROOFTOP W/RTU-C

C.E.C., AND LOCAL CODES AS APPLICABLE

JOR. BY

MCB

REV

APP. BY DATE DWG. NO
o1

10-2-11| 90-103879-05
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COMPONENT CODE

ACCESSORY RELAY

BLOWER RELAY

COMFORT ALERT MODULE
COMPRESSOR CONTACTOR
CRANKCASE HEATER
CLOGGED FILTER SWITCH
COMPRESSOR

CONTROL TRANSFORMER
DISCHARGE AIR SENSOR
DISCHARGE SOLENOID RELAY
DISCONNECT SWITCH

FAN PROVING

FREEZE SENSOR

GROUND FAULT CONVENIENCE OQUTLET
GROUND LUG

GROUND

HIGH PRESSURE CONTROL

INDOOR BLOWER MOTOR BELT DRIVE
INTEGRATED FURNACE CONTROL
LOW AMBIENT COOLING CONTROL
LIMIT CONTROL

LIOUID LINE SENSOR

LOW PRESSURE CONTROL

OUTSIDE AIR SENSOR

OUTDOOR FAN MOTOR

EELBDDR FAN MOTOR CONTROLLER

RETURN AIR SENSOR

RUN CAPACITOR

ROOFTOP UNIT CONTROL
TERMINAL BLOCK

VARIABLE FREQUENCY DRIVE
WIRE NUT

WIRING INFORMATION
LINE VOLTAGE
-FACTORY STANDARD
-FACTORY OPTION
-FIELD INSTALLED
LOW VOLTAGE
-FACTORY STANDARD

WIRE COLOR CODE
BK__BLACK O___ORANGE
BR__BROWN PR__PURPLE
BL__BLUE R___RED
G__GREEN W___WHITE
GY__GRAY y_Z YELLOW

-FACTORY OPTION
-FIELD INSTALLED

REPLACEMENT WIRE
-MUST BE THE SAME SIZE AND TYPE OF
INSULATION AS ORIGINAL (105 C MIN.)
WARNING
-CABINET MUST BE PERMANENTLY
GROUNDED AND CONFORM TO I.E.C., N.E.C.

WIRING SCHEMATIC
REHEAT 180/240/300

208-230/460V 3 PH, 60 HZ.
ROOFTOP W/RTU-C

C.E.C.. AND LOCAL CODES AS APPLICABLE.[DR.

MCB

REV
01

BY |APF’. BY |DATE DWG. NO.

0
10-21-1] 98-183263-05




RLNL SERIES — 15 TON

CAUTION: 1.

INSTRUCTIONS:

525

SYSTEM CHARGE CHART - REFRIGERANT 410A
15 TON, CIRCUITS 1 & 2

BOTH COMPRESSORS MUST BE OPERATING BEFORE CHECKING
REFRIGERANT CHARGE.

. RETURN AIR TEMPERATURE MUST BE WITHIN COMFORT CONDITIONS

BEFORE FINAL REFRIGERANT CHECK!

MEASURE PRESSURE AT COMPRESSOR SUCTION AND DISCHARGE.
MEASURE OUTDOOR AMBIENT TO UNIT.

PLACE (X) ON CHART WHERE SUCTION AND DISCHARGE INTERSECT.

IF (X) IS BELOW OUTDOOR AMBIENT LINE, ADD CHARGE AND REPEAT
STEPS 1-3.

IF (X) IS ABOVE OUTDOOR AMBIENT LINE, RECOVER EXCESS CHARGE

AND REPEAT STEPS 1-3.

500

115

425

400

95

375

85

325

DISCHARGE PRESSURE (PSIG)

75

300

275

65

55

100 105 110 115 120 125 130 135 140 145 150 155 160 165
SUCTION PRESSURE (PSIG)
CIRCUIT 1
525
115
500
475
105
450
@ 425
) 95
o
I 400
oc
2
o) 375
(9] 85
[5N)
E 350
Ll
(O]
E 325 75
S
® 300
[m]
275 65
250
55
225
200
100 105 110 115 120 125 130 135 140 145 150 155 160 165
SUCTION PRESSURE (PSIG)
CIRCUIT 2

92-102778-05-00

OUTDOOR AMBIENT ( F, DB)

OUTDOOR AMBIENT ( F, DB)
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RLNL SERIES — 20 TON

SYSTEM CHARGE CHART - REFRIGERANT 410A
20 TON, CIRCUITS 1 & 2

CAUTION: 1. BOTH COMPRESSORS MUST BE OPERATING BEFORE CHECKING
REFRIGERANT CHARGE.
2. RETURN AIR TEMPERATURE MUST BE WITHIN COMFORT CONDITIONS
BEFORE FINAL REFRIGERANT CHECK!
INSTRUCTIONS: 1. MEASURE PRESSURE AT COMPRESSOR SUCTION AND DISCHARGE.
2. MEASURE OUTDOOR AMBIENT TO UNIT.
3. PLACE (X) ON CHART WHERE SUCTION AND DISCHARGE INTERSECT.
4, IF (X) IS BELOW OUTDOOR AMBIENT LINE, ADD CHARGE AND REPEAT
STEPS 1-3.
5. IF (X) IS ABOVE OUTDOOR AMBIENT LINE, RECOVER EXCESS CHARGE
AND REPEAT STEPS 1-3.
500
115
475
450
105
—~ 425
9]
[92]
Q400
L 95
o
= 375
0
wn
% 350 85
o
(LII-JI 325
[an
% 300 75
O
n
o 275
65
250
225
55
200
175
100 105 110 115 120 125 130 135 140 145 150 155 160 165
SUCTION PRESSURE (PSIG)
CIRCUIT 1
475
115
450
425
105
400
o)
g 375 o5
L
C 350
-]
0
wn
L 325 85
o
o
% 300
[as
< 75
6 275
@
o
250
65
225
200 i
175
100 105 110 115 120 125 130 135 140 145 150 155 160 165

SUCTION PRESSURE (PSIG)
CIRCUIT 2

OUTDOOR AMBIENT ( F, DB)

OUTDOOR AMBIENT ( F, DB)

92-102778-06-00




RLNL SERIES — 25 TON

SYSTEM CHARGE CHART - REFRIGERANT 410A
25 TON, CIRCUITS 1 & 2

CAUTION: 1. BOTH COMPRESSORS MUST BE OPERATING BEFORE CHECKING

INSTRUCTIONS:

400

DISCHARGE PRESSURE (PSIG)

225

450

350

325

DISCHARGE PRESSURE (PSIG)

250

225

REFRIGERANT CHARGE.
2. RETURN AIR TEMPERATURE MUST BE WITHIN COMFORT CONDITIONS
BEFORE FINAL REFRIGERANT CHECK!
1. MEASURE PRESSURE AT COMPRESSOR SUCTION AND DISCHARGE.
2. MEASURE OUTDOOR AMBIENT TO UNIT.
3. PLACE (X) ON CHART WHERE SUCTION AND DISCHARGE INTERSECT.
4, IF (X) IS BELOW OUTDOOR AMBIENT LINE, ADD CHARGE AND REPEAT
STEPS 1-3.
5. IF (X) IS ABOVE OUTDOOR AMBIENT LINE, RECOVER EXCESS CHARGE
AND REPEAT STEPS 1-3.
115
105
L 95
L 85
75
65
55
100 105 110 115 120 125 130 135 140 145 150 155 160 165
SUCTION PRESSURE (PSIG)
CIRCUIT 1
115
105
95
85
75
65
55
100 105 110 115 120 125 130 135 140 145 150 155 160 165

SUCTION PRESSURE (PSIG)

CIRCUIT 2 92-102778-07-00
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