50VT-C
Comfort™ 14 SEER Single—-Packaged Heat Pump
System with Puron® (R-410A) Refrigerant
Single Phase 2—5 Nominal Tons (Sizes 24-60)

Three Phase 3—5 Nominal Tons (Sizes 36—-60)
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Fig. 1 - Unit 50VT-C

Single-Packaged Products with Energy-Saving Features and
Puron® refrigerant.

e Upto 14.5 SEER

e Upto 12.0 EER

¢ 8.0 HSPF

* ECM Motor-Standard

¢ Certified to leak 2% or less of nominal air conditioning CFM deliv-
ered when pressurized to 1-in. W.C. with all present air inlets, air out-
lets, and condensate drain port(s) sealed.

FEATURES/BENEFITS

One-piece Heat Pump unit with optional electric heater, low
installation cost, dependable performance and easy maintenance.

Efficient operation High-efficiency design with SEERs
(Seasonal Energy Efficiency Ratio) of up to 14.5.

Puron Environmentally Sound Refrigerant is Carrier’s unique
refrigerant designed to help protect the environment. Puron is an
HFC refrigerant which does not contain chlorine that can harm the
ozone layer. Puron refrigerant is in service in millions of systems,
proving highly reliable, environmentally sound performance.

Easy Installation

Factory-assembled package is a compact, fully self-contained,
heat pump unit that is prewired, pre-piped, and pre-charged for
minimum installation expense. These units are available in a
variety of standard capacity ranges with voltage options to meet
residential and light commercial requirements. Units are
lightweight and install easily on a rooftop or at ground level. The
high tech composite base eliminates rust problems associated with
ground level applications.

Durable, dependable components

Scroll Compressors are designed for high efficiency. Each
compressor is hermetically sealed against contamination to help
promote longer life and dependable operation. Each compressor
also has vibration isolation to provide quieter operation. All
compressors have internal high pressure and overcurrent
protection.

ECM Motor is standard on all models. Direct-drive, PSC
(Permanent Split Capacitor) condenser-fan motors are designed to
help reduce energy consumption and provide for cooling operation
down to 40°F (4.4°C) outdoor temperature. Motormaster® II low
ambient kit is available as a field installed accessory.

Innovative Unit Base Design

On the inside a high-tech composite material will not rust and
incorporates a sloped drain pan which improves drainage and helps
inhibit mold, algae and bacterial growth. On the outside metal base
rails provide added stability as well as easier handling and rigging.

Thermostat Controls designed to work as a system with Carrier’s
small packaged product.

Refrigerant system is designed to provide dependability. Liquid
filter driers are used to promote clean, unrestricted operation. Each
unit leaves the factory with a full refrigerant charge. Refrigerant
service connections make checking operating pressures easier.

High and Low Pressure Switches provide added reliability for the
COMPIessor.

Indoor and Outdoor coils are computer-designed for optimum
heat transfer and efficiency. The indoor coil is fabricated from
copper tube and aluminum fins and is located inside the unit for
protection against damage. The outdoor coil is internally mounted
on the top tier of the unit.

Low sound ratings ensure a quiet indoor and outdoor
environment with sound ratings as low as 73dBA.

Easy to service cabinets provide easy 3 panel accessibility to
serviceable components during maintenance and installation. The
base with integrated drain pan provides easy ground level
installation with mounting pad. A nesting feature ensures a
positive basepan to roof curb seal when the unit is roof mounted. A
convenient 3/4-in. wide perimeter flange makes frame mounting
on a rooftop easy.

Convertible duct configuration

Unit is designed for use in either downflow or horizontal
applications. Each unit is converted from horizontal to downflow
with the two standard duct covers. Downflow operation is easily
provided in the field to allow vertical ductwork connections. The
basepan utilizes seals on the bottom openings to ensure a positive
seal in the vertical airflow mode.

Cabinets are constructed of heavyduty, phosphated, zinc-coated
prepainted steel capable of withstanding 500 hours in salt spray.
Interior surfaces of the evaporator and electric heater compartments
are insulated with cleanable semi-rigid insulation board, which
keeps the conditioned air from being affected by the outdoor
ambient temperature and provides improved indoor air quality.
(Conforms to American Society of Heating, Refrigeration and Air
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50VT-C

Conditioning Engineers No. 62P.) The sloped drain pan minimizes
standing water in the drain. An external drain is provided.

Short-Cycling protection for the compressor is incorporated into
our defrost control board ensuring a five minute delay (+/-2
minutes) before restarting compressor after shutdown for any
reason.
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MODEL NUMBER NOMENCLATURE

50VT - C 24 - 3 1

Type of Unit

50VT - Single Packaged
Heat Pump
System

N/A

Major Series

Nominal Cooling Capacity
24 - 2.0 Tons
30 - 2.5 Tons
36 — 3.0 Tons
42 - 3.5 Tons
48 - 4.0 Tons
60 — 5.0 Tons

N/A

Options

LT — 2% air leakage, tin plated indoor coil hairpins
and louver metal outdoor grille.

TP - Base unit with tin plated indoor coil hairpins
(Single Phase Only)

See Price Page for full list of factory options.
Only used if ordering an option

Minor Series

Electrical Supply

3 - 208/230-1-60
5 — 208/230-3-60
6 — 460-3-60

LISTED

A CERTIFIED..

www.ahridirectory.org

ASHRAE

COMPLIANT

Use of the AHRI Certified
TM Mark indicates a
manufacturer’s
participation in the
program For verification

of certification for individual
products, go to
www.ahridirectory.org.



AHRI* CAPACITIES
COOLING CAPACITIES AND EFFICIENCIES

UNIT NOMINAL TONS STANDARD CFM COOLING CAPACITY EER SEER
24 2 800 23000 12.0 14.5
30 25 1000 28600 11.5 14.0
36 3 1200 34200 11.5 14.0
42 3.5 1400 41000 11.5 14.0
48 4 1600 48000 12.0 14.0
60 5 1750 57500 11.5 14.0
HEAT PUMP HEATING CAPACITIES AND EFFICIENCIES
UNIT HEATING CAPACITY (BTUH) @ COP @ 47°F HEATING CAPACITY (BTUH) @ COP @ 17°F HSPF
47°F (8.3°C) (8.3°C) 17°F (-8.3°C) (-8.3°C)
24 22600 3.7 12000 2.30 8.0
30 28400 3.7 15600 2.35 8.0
36 34400 3.6 18600 2.30 8.0
42 40000 3.6 22600 2.40 8.0
48 46000 3.6 25800 2.40 8.0
60 57500 3.7 33000 2.45 8.0
LEGEND Notes:
dB-Sound Levels (decibels) 1. Ratings are net values, reflecting the effects of circulating fan heat.
db—Dry Bulb Ratings are based on:
SEER—Seasonal Energy Efficiency Ratio Cooling Standard: 80°F (26.7°C) db, 67°F (19.4°C) wb indoor entering—
wb—Wet Bulb air temperature and 95°F (35°C) db outdoor entering—air temperature.

COP —Coefficient of Performance

HSPF—Heating Season Performance Factor

* Air Conditioning, Heating & Refrigeration Institute.

**At “A’ conditions—80°F (26.7°C) indoor db/67°F (19.4°C) indoor wb &
95°F (35°C) outdoor db.

T Rated in accordance with U.S. Government DOE Department of Energy)
test procedures and/or AHRI Standards 210/240.

2. Before purchasing this appliance, read important energy cost and effi-

ciency information available from your retailer.
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PHYSICAL DATA

24 30 36 42 48 60
Unit Size 2 25 3 3.5 4 5
Shipping Weight (Ib) 365 395 440 475 500 515
(kg) 166 179 200 215 227 234
Compressor Quantity
Type Scroll
Refrigerant R-410A
Refrigerant Quantity (Ib) 7.5 9.0 8.9 11.2 9.9 11.9
Quantity (kg) 3.4 4.1 ‘ 4.0 5.1 45 5.4
Indoor Ac-
curater, Indoor TXV, Out-
Refrigerant Metering Device Indoor TXV, Outdoor Dual Accuraters Outdoor door Dual Ac-
Dual Ac- curaters
curaters
Orifice ID (in) 0.080 (1)
(mm) N/A 2.03 (1) N/A
Orifice OD (in) 0.032 (2) 0.035 (2) 0.040 (2) 0.046 (2) 0.046 (2) 0.052 (2)
(mm) 0.81 (2) 0.89 (2) 1.02 (2) 117 (2) 117 (2) 1.32 (2)
Outdoor Coil
Rows...Fins/in, 1..21 1..21 1..21 1..21 1..21 2..21
face area (sq. ft.) 15.4 18.8 17.5 23.3 23.3 17.5
Outdoor Fan
Nominal Airflow (cfm) 2500 3000 3600 4000 4000 3800
Diameter (in.) 24 24 26 26 26 26
Diameter (mm) 610 610 660 660 660 660
Motor hp (rpm) 1/12 (810) 1/10 (810) 1/5 (810) 1/5 (810) 1/5 (810) 1/4 (810)
Indoor Coil
Rows...Fins/in, 3...17 3..17 2..15 3..17 3..17 3..17
face area (sq. ft.) 3.7 3.7 5.6 47 47 5.6
Indoor Blower
Nominal Airflow (cfm) 800 1000 1200 1350 1600 1750
Size (in.) 10x 10 10x 10 11x10 11 x10 11x10 11x10
Size (mm) 254 x 254 254 x 254 279 x 254 279 x 254 279 x 254 279 x 254
Motor hp (rpm) 1/2 1/2 1/2 1/2 1 1
High Pressure Switch (psig)
Cutout 650 +/- 15
Reset (Auto) 420 +/- 25
Loss-of-Charge/Low Pressure Switch (psig)
Cutout 20 +/-5
Reset (Auto) 45 +/-10

Return Air Filters
disposable

2 each 20x12x1 in.
508x305x25 mm

1 each 24x16x1 in.
610x406x25 mm
24x18x1 in.
610x457x25 mm

1 each 24x14x1 in.
610x356x25 mm
24x16x1 in.
610x406x25 mm

1 each 24x16x1 in.
610x406x25 mm
24x18x1 in.
610x457x25 mm

*Required filter sizes shown are based on the larger of the AHRI (Air Conditioning Heating and Refrigeration Institute) rated cooling airflow or the heating airflow
velocity of 300—-350 ft/minute for throwaway type or 450 ft/minute for high —capacity type. Air filter pressure drop for non—standard filters must not exceed 0.08

IN. W.C.

T If using accessory filter rack refer to the filter rack installation instructions for correct filter size and quantity.

A-WEIGHTED SOUND POWER LEVEL (dBA)

UNIT SIZE STANDARD TYPICAL OCTAVE BAND SPECTRUM (dBA without tone adjustment)
RATING (dBA) 125 250 500 1000 2000 4000 8000
24 74 55.1 54.3 56.7 54.9 51.7 47.2 42.9
30 75 52.7 53.0 57.9 58.7 54.8 52.2 43.2
36 74 61.9 63.3 58.9 59.9 58.7 56.2 52.4
42 73 52.7 56.9 61.5 60.7 56.7 54.1 47.9
48 74 57.4 57.1 60.9 63.2 57.8 54.8 46.1
60 75 59.3 62.2 62.1 64.1 59.4 55.8 50.2

NOTE: Tested in accordance with AHRI Standard 270-1995 (not listed in AHRI).




OPTIONS AND ACCESSORIES

FACTORY FIELD
ITEM DESCRIPTION INSTALLED INSTALLED
OPTION ACCESSORY
Coil Options Base unit with tin plated indoor coil hairpins X
. Compressor Start Kit assists compressor start—up by providing
Compressor Start Kit additional starting torque on sing phase units only. X
Corporate Thermostats ;I'herr.nostats provide control for the system heating and cooling X
unctions.
Crankcase Heater ICrankcage Heater prpvides anti—floodback protection for low— X*
oad cooling applications.
Horizontal Economizer with solid state controls and barometric
relief dampers includes filter racks and provide outdoor air X
) during cooling and reduce compressor operation.
Economizer - - - - -
Vertical Economizer with solid state controls and barometric
relief dampers includes filter racks and provide outdoor air X
during cooling and reduce compressor operation.
Electric Heaters Electric Heat Supplement X
Filter Rack features easy installation, serviceability, and high—
Filter Rack filtering performance for vertical applications. Includes 1—in. X
filter.
Flat Roof Curb 14—i.n. (?}56 mm) Flat Roof Curb is available for roof mounted X
applications.
Low Ambient Kit (Motormaster Il Control) allows the use of
Low Ambient Kit mechanical cooling down to outdoor temperatures as low as X
0°F (—18°C) when properly installed.
. . Manual Outside Air Damper includes hood and filter rack with
Manual Outside Air Damper adjustable damper blade for up to 25% outdoor air. X
Square—to—Round Duct Transition | Square—to—Round Duct Transition Kit enable 24—-48 size units X
Kit to be fitted to 14 in. (356 mm) round ductwork.
Automatically prevents the compressor from restarting for at
) least 4 minutes and 45 seconds after shutdown of the *
Time Guard Il compressor. Not required when a corporate programmable X
thermostat is applied or with a RTU-MP control.
Curb Adaptor Adapter curb for new unit with base rail installed on existing curb X
Gasket Kit For field modified existing roof curb with new base rail unit. X
Allows you to power the electric heater and unit contactor separ-
Dual Point Electric Heaters ately by having two individual field power supply circuits X
connected respectively.
Louver Metal Outdoor Coil Grilles Louver.MetaI Outdoor Coil Grilles provide hail and vandalism X X
protection.
Certified to leak 2% or less of nominal air conditioning CFM
Cabinet leakage delivered when pressurized to 1—in. W.C. With all present air X
inlets, air outlets, and condensate drain port(s) sealed.
*Refer to Price page for application detail.
Electric Heaters
NOMINAL USED WITH SIZES
CAPACITY
ORDERING NO. (KW @ 240 or
480 VOLTS) 24 30 36 42 48 60
208/230 - SINGLE PHASE - 60 HZ
CPHEATERO052A0* 5.0 X X X
CPHEATERO064A0* 5.0 X X X X X X
CPHEATERO69A0* 7.2 X
CPHEATERO70A0* 7.2 X X X X X X
CPHEATERO50A0* 10.0 X X X X X X
CPHEATERO66A0* 15.0 X X X X X
CPHEATERO054A0* 20.0 X X X
208/230 - THREE PHASE - 60 HZ
CPHEATERO55A0* 5.0 X X X X
CPHEATERO56A0* 10.0 X X
CPHEATERO68A0* 10.0 X X X X
CPHEATERO58A0* 15.0 X X X X
CPHEATERO59A0* 20.0 X X X
460 - THREE PHASE - 60 HZ
CPHEATERO61A0* 10.0 X X X X
CPHEATERO062A0* 15.0 X X X X
CPHEATERO63A0* 20.0 X X X
NOTE: Electric heaters are rated at 240v. Refer to Multiplication Factors table for other voltages.
X = Approved combination
Minimum Airflow for Reliable Electric Heater Operation (CFM)
SIZE 24 30 36 42 48 60
AIRFLOW (CFM) 800 1025 1250 1400 1710 1800
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ROOF CURB ACCESSORY DIMENSIONS

Dashed lines show cross support
location for large basepan units

HVAC unit
basepan

HVAC unit
base rails

~~_ Sealing
Gasket

Roofcurb

Anchor screw~"

Flashing field
supplied

Wood nailer*

Roofcurb*
Insulation
(field supplied)

Roofing material
field supplied

Cant strip

SMALL/COMMON CURB A09413

A09090

ROOF CURB DETAIL

It =
\
| | SMALL |
| SUPPLY | BASE |
\ AIR L ouNIT
} } / \
\
| ‘ |
\ ‘ |
\ ‘ |
\ ! \
[ |
\ ‘ }
} } LARGE |
|l RETURN | BASE |
| AIR [ UNIT }
\ \ \ ‘
\ it \
! ! \

UNIT PLACEMENT ON
COMMON CURB

A09094
LARGE CURB hoste SMALL OR LARGE BASE UNIT
A09414
UNIT CATALOG A B (small/common | g 5,06 c D E F G H
SIZE NUMBER (;1"‘“-1) IN'??;%)* (IN.%mmz)lfe) (;1"‘“-1) IN. (mm) | IN. (mm) (;1"‘“-1) IN. (mm) | IN. (mm)
Small
L:r;e CPRFCURBO11A00 | 14 (356) 10 (254) aese | 16408 | 478 (1214 | 24O | 5 6 | 3068 | 0
Large | CPRFCURBO13A00 | 14 (356) 14 (356) 43.9 (1116) 42.2 (1072)

* Part Number CPRCURBO11A00 can be used on both small and large basepan units. The cross supports must be located based on whether the unit is a small
basepan or a large basepan.

NOTES:

1. Roof curb must be set up for unit being installed.

2. Seal strip must be applied, as required, to unit being installed.

3. Roof curb is made of 16 —gauge steel.

4. Attach ductwork to curb (flanges of duct rest on curb).

5. Insulated panels: 1—in. (25 mm) thick fiberglass 1 Ib. density.
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SELECTION PROCEDURE (WITH EXAMPLE)

1. Determine cooling and heating requirements at
design conditions:

Given:

Required Cooling Capacity (TC) .......... 34,500 Btuh
Sensible Heat Capacity (SHC) ............ 26,000 Btuh
Required Heating Capacity ............... 60,000 Btuh
Condenser Entering Air Temperature . ... ... 95°F (35°C)
Indoor-Air Temperature 80°F (27°C) edb 67°F (19°C) ewb
Evaporator Air Quantity .................. 1200 CFM
External Static Pressure . ............... 0.200 IN. W.C.
Electrical Characteristics ................... 208-1-60

2. Select unit based on required cooling capacity.

Enter Net Cooling Capacities table at condenser entering
temperature of 95°F (35°C). Unit 36 at 1200 CFM and 67°F
(19°C) ewb (entering wet bulb) will provide a total capacity of
35,800 Btuh and a SHC of 26,950 Btuh. Calculate SHC correction,
if required, using Note 4 under Cooling Capacities tables.

3. Select heating capacity of unit to provide design
condition requirement.

In the Heating Capacities and Efficiencies table, note that the 36
size unit will deliver 34,800 BTUH at the AHRI high temp rating
point. To achieve 60,000 BTUH, accessory electric heat will be
required. Use the Balance Point Worksheet to plot the load line
with the unit capacity. The difference between the load line and
unit capacity at the design heating temperature is the amount of
electric heat that will be required.

4. Determine fan speed and power requirements at
design conditions.

Before entering the air delivery tables, calculate the total static
pressure required. From the given example, the Wet Coil Pressure
Drop Table, and the Filter Pressure Drop Table:

External Static Pressure 0.200 IN. W.C.
Filter 0.130 IN. W.C.
Wet Coil Pressure Drop _0.18 IN. W.C.
Total Static Pressure 0.51 IN. W.C.

Enter the table for Dry Coil Air Delivery— At 0.50 IN. W.C.
ESP (external static pressure) and MED-LOW speed the motor
delivers 1140 CFM. To achieve 1200 CFM, a higher speed tap is
required.

5. Select unit that corresponds to power source
available.

The Electrical Data Table shows that the unit is designed to operate
at 208/230-1-60.

10



O—-1A0S

a8’ §99'8¢ §99'8¢ 8L’} 1L'€e L.'€e L 19'61 19'61 L9') €0yl 109k 191 €911 LLch g’ 8’8 €96 0g'| 259 80°L i 05’y 68 006 .
06'| V'8¢ V'8¢ 08’} £9'€C £9'€C €Ll €v'6l €v'6l 89} c6'el 68'Gl 19 veLL [5x4 g’ v.'8 259’6 67’ vr'9 669 el (2144 18 008 AmmMNv
S6'| 2c0'8¢ 2c0'8¢ 8’1 82'€C 82'€C 9L’} cc6l cc6l 0L’} 8L¢l €L'S1 c9't 9L'LL Leel 9g'L c9'8 6€'6 67’ €9 689 cr'l 9E'y vy 004

9L’} 0062 0062 69'| cl've cl've €9' 8861 8861 69°| ccvl €29l va'l 68°LI LLI'EL 8v'l 06 886 el €9 1L LE°1 0Ly LG 006 .
08’} 8.'8¢ 8.'8¢ cl't 88'€C 88'€C S9'L 0,61 0,61 09’} oL'vi 6091 g’ 8L'L1 66¢Cl 8v'l 168 1.6 el S99 €L 9g'L €9'% ¥0'S 008 A—o—NNV
98’} Lv'8¢ Lv'8¢ 9L’} 69'€C 65'€C 89’} 6761 6761 c9't 96°¢l v6'Sl 9g' 99'LL 98¢l 6V’ G8'8 ¥9'6 'l 959 €L 9g'L 98y 96'% 004

L9'1 1€'62 1€'62 19 Lv've Lv've 9g' G10e S10e = or'vi ev'9l Adl v0'cl leel 'l 126 010l LE°1 269 [4=pA 4 L8V 62'S 006 .
LWL 92'6C 92'6C Vo't g€e've g€e've 1971 1661 /661 [l 8cvl 0€9l 8yl 6L LIEl 'l 816 000t LE°1 8’9 'L el 18 €2'S 008 AanC
8L} 6'8¢ 6'8¢ L9} £6'€C £€6'€C 09’} 9.6l 9,61 Sl Syl SL9l 67’ | V8L S0'€l 'l 06 886 9g'| 9.9 vE'L o€’} VLY 9L'S 002

M Baju| leloL M Baju| leloL M Baju| leloL M Baju| leloL M Baju| leloL M Baju| leloL M Baju| leloL M Baju| leloL (G
sks yman sks yman sks yman sks yman sks yman sks yman sks yman sks yman [|Ee] 4o
lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded aa3
(9°51) 09 (01) 05 (r'v) O (1'L-) og (2'9-) 02 (zzL-) ot (821-)0 (e'ez-) 0L—
HIV HOOANI

(D) 4. S3HNLYHIAINTL HIV DNIHILNI 1100 HOOALNO
(D69°ST-€°€2-) A.09-01- d[QEL, UBULIOLId PIPUdXF Sunedy ¢

"S9JON pue pusba 99s "qing Aip Buneiue (D, £'92) 4,08 ¥e S19Y30 |[e 'suonpuod Buiel [yAl] Aouiny Asjiep @esseuus]—qaing Aip Buisius (9. 6'€2) 4,52 W«

282 [e] 86'81 0S2 €0'¢El lg'le leec 88°¢Cl 6€°€2C 96°| LY 0S°s2 €L’ [45°1" 1S°/2 1S} LE91 0962 ANNNNNV
08¢ 16°G1 og’LL 8v'¢ L0°LL 9€'61 612 86°LI yASN A 6L 26’8l €€ WL 1861 v2'qc 0S| 902 el’le Avhmwvv
8.2 gLGL | 8091 ovz | €29t | 008l e iz | 066l 61 orsL | ssiz | ozt vO6L | 9982 | 0G) 98°61 Le'gz Am.mmwv 006
612 | 9691 | 9691 | IvE gL | 1z8L | 81z | es0e | 6802 | €64 | 2o | 0@ | 0L | 8see | ss€e | 0L | ovse | o0b'Se ﬁw:
612 | w691 | ve9L | .yz | 898l | 898L | 8LZ | 9802 | 9c0Z | €64 | 6612 | 6612 | OLF | SS€C | Ss€2 | 0§ | €0Se | £0Se a%:
08¢ cS' LI 08’8l 8v'¢ 8€°CI 66°02 612 leel oL'ee 6L [{084" gl'ee WL [4: 54" vi'lS 6v'L 6S°Gl oL'6e ANNNNNV
12 961 beLL Sv'2 966l | €Ll e 689l | 6012 61 08'ZL | 00°€2 69' go8lL | 982 8v'l ovel | 1992 Aﬂw:
9.2 eyl 88°Gl e e Sl LLL) GLe 029l €961 06| LELL ev'ic 89| 16°LL 8lL'€e 8y 9/.°81 /182 AN*MOC 008
LLC 691 6v° 91 e LL'8L LL'8L GLe 8/°61 8.°61 06| ee’le €e’le 89| ge'ac c6'ee 8y 6L°€2C vS've ANNOOC
LLC Ly 9l Ly 9l e 451" 451" GLe GL'6l GL'6l 06| og’le og’le 89| 6,22 6,22 8v'L 6L'v2 6L've Amhmmvv
8.2 801 8G°81 9v'2 89°LL 6902 AN 0s2l €.°22 167} 62ccEl 0L ve 69| L0VL 0992 8y €8Vl 9v'82 ANNNNNV
VA o6’El /1891 €v'e 18°VL €8'81 GLe 9/.°Gl .02 06| €991 86°22 1971 Sv'LL geve Ly €28l 8092 Avhmwvv
v.'¢c Ve el v9°G1 e [\fA 4" 6v’LL eL'e eL'gl 6261 88| 1091 €0'le 99| G891l 6922 [e1 7 19°LL LEve AN*MOC 002
v.'¢c 266Gl c6'Sl e [4 A" [4 A" eL'e G061l G061 88| 28'6l 1202 99| 9,02 €e'ee [e1 7 c9'le €6°€2C ANNOOC
v.'¢c 06°Sl 06°Gl e 6y’ LI 6v’LL eL'e 206l 206l 88| 6%°02 6%°02 99| 68°lc 68°lc [e1 7 0c'ee 0c'ee Amhmmvv
I suag [eloL M suag leloL M suag 1eloL MM suas leroL M susg leloL M suss [eioL
shs ymain shs ymain shs yman shs yman sfs yman shs g (9.4, W49
feloL Ayoedeo feloL Ayoedeo feloL Ayoedeo feloL Ayoedeo feloL Ayoedeo feloL Ayoeden am3
(£1s) szt vomsit 0. "_MoMMWu_wwcmmn_smh HIv wz_mmhzmﬁmmv_mmmnzoo ed se S HIV HOLVHOAVA

J[R], UBULIOLIdJ PIPUI)X] SUI[00)) HT
VIVA IDNVINIOATAd

11



ve'e 85'sE | 85'Ge v2'e GL'6z | SL62 112 96'vz | 9612 zLe 2z'8l | 0802 902 96'vL | 6v9L 002 2Ll | /82l S6'L 06'8 19'6 681 ) 089 | szt .
182 L1'sE | L1'Ge 922 vv'6z | vr6e 812 AR eLe 908t 19'02 502 9Lyl | 829l 661 So'LL | 692t €61 9.8 256 181 €19 199 | o000t .mmms
e 89'vE | 89vE 0ge 6062 | 6062 122 vz | 9r've Sl /8L | ovoz 902 €Syl | 2091 661 'Ll | svel 261 658 vE'6 S8l 00'9 259 6.8
€22 L19¢e L19¢e cLe gL'0c | s8Loe 102 826z | 8252 202 o'l | L0l2 16'L 1861 | G691 161 glgl | leel 181 82'6 6070} 191 99'9 vz'L | szit .
922 0.8 | oLge 9l 1862 | .8'62 802 506z | S0Ge €02 0oc'sl | 8802 96'L SI'SL | o9l 06'L 202k | eo€l S8l SL'6 v6'6 6L'L ¥5'9 L2 | oooL :ows
1e2 61'SE | 61GE 612 8v'6z | 8v6e 1z v | LLve v0'2 oL'sl | 5902 161 L6vL | wrol 06'L €8l | 682l v8'L 86'8 9.6 L1 ov'9 96'9 6.8
vi'g 99'9¢ | 99'9¢ v0'2 19'0¢ 19'0¢ 161 6562 | 65G2 €61 89’8l | zgle 681 16'G1 19721 €8l esel | 99l 6L'L 59'6 601 vl v0'L 99'L | szit .
9l'g €2'9¢ | £29¢ 902 620¢ | 620¢ 86'L 9e'sz | 9¢g'Ge €61 1581 | el'le 681 186l | ev/L 28l L1821 | Lvel L1 056 €0l 2Ll 26'9 2s'. | ooot .nmw:
122 12°GE 12°GE 602 0662 | 0662 102 80'sz | 80'Ge S6'L cc'gl | 2602 881 Se'sL | 2691 28l glgl | leel 9Ll vE'6 SLOL 0Ll 8.9 181 6.8
M Baju leloL M Baju leloL M Baju leloL M Baju leloL M Baju leloL M Bajul | eloL M Baju | el M Ba | |eloL .
shs uynigin shs uynigin shs uynigin shs uynigin shs uynigin shs uynigin shs uynigin shs uynigin N4D EN
lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded aa3
(9°51) 09 (o1) 05 (r'v) O (1'L-) og (2'9-) 02 (zzL-) ot (821-)0 (e'ez-) 0L— T
(D) 4,53HNLVHIINGL HIV DNIHILNT 1100 H00ALNO
(D09°ST-€°€7-) H.09-01- IYEL NULWLI0LdJ PIPUNXY Fuedy (¢
'S8loN pue puabeT 88s "qinqg Aip Buusiue (9, 2°92) 4,08 1B S18Y10 | ‘suonipuod Bunes [yALl Awoyiny Asjiep eessauus]—qaing Aip Buusiue (0. 6°€2) 4,62 IV«
69°€ Qi 62°€e 92'e 69°Gl 6192 88°¢C 6991 £0'62 jeio 99| G8'Le 92¢ 19'81 19'v€E 00¢ vS'61 PAYWAS ANNNNNV
89°€ 0c6l [N v2'e 0v'02 6.°€C G8'¢c €9'1e 2v'9e 4K £€9°¢ce 00’62 €2¢ 89°€C vS'LE 861 0Lve 60°tv€E :Mw:
19°€ 02’8l 95'61 2ce L6l 5022 782 502 [AR 74 0s'2 9°12 €6'9¢ 2ee 6922 Le62 96'L 89'€2 0L'Le ANM@: seLL
¥
19'€ 69°02 6902 €2 98'ce 98'ce 8¢ 20°Ge 20°Ge 16C g€2'l2 g€2'le c2c €262 €262 96°} [5A8 ev'1e ﬁmﬂ:
19°€ 1502 1502 €2'e €8'22 €8'22 782 ¥0'G2 ¥0'G2 [Kef4 6122 6122 2ee 6262 6262 96'L LE°1€ LE°1€ awmm;
99'¢ 16°Ch 80°€e c2e 26Vl 16°G2 8¢ 06'Gl 89'8¢ 16C 891 S8 c2c 2L} 60°tv€E 96°} 2981 9/°9¢ ANWNNNV
v9'€ 20’8l 1602 oge SL'61 cs'ee 28¢ G2'0e 80°9¢ 6v'¢ og’le 09'8¢e 0ge Lece 20°L€ 6’1 82'€e vS'ee :Mw:
€9'¢ LLLE €61 6L'€ 92'8L 8/°12 08¢ LE'6L 6L've VA Lv'02 G592 8L'e ie 98'8¢2 €6°L €22 8L'Ie ANM@: 0001
¥
9'€ 2002 2002 6L'€ 0222 0222 08¢ [48 74 [48 74 VA 8€'9¢ 8€'9¢ 8L'e 0592 25'8¢2 26'L 99°/2 ¥.°0€ AMN:
9'€ 66°61 6661 6L'€ yAN yAN 08¢ 8e've 8e've VA 7€'92 ¥€'92 8L'e 7€'82 7€'82 26'L Le'0e Le'0e awmm;
29'e cLel 8/'ce 6L'E (A4t £9°Ge 18 v0'Sl ce'8e 8v'¢ G6'Gl 98°0¢ 6L¢C 891 vy'ee €61 [VAVAS 00°9¢ ANWNNNV
09'€ 9.9} 1902 LI'E G8'LI 9l'ee 8¢ 068} ¥9°Ge Sv'e 166} 80'8¢ 9le 88°0¢2 Sv'0e 1671 18712 28¢ce :Mw:
09'¢ ¥6°Gl 7061 Sk'e Y0 LL ev'1e 1.2 018l 8/'€2 £v'e L6 5092 Sk'e 80°02 82'8¢2 68°L l0'te 6¥°0€ ANM@: 6.8
E'S
09'€ 2ce6l ce6l SH'E 6g’1e 6g’le 9/.¢ og'ee VA4 €v'e 19'€e ¥9°Ge 14%4 9/.'ve 18°2¢2 681 08'Ge 6662 ﬁmﬂ:
09'¢ 6261 6261 Sk'e 9€'12 9€'12 9.2 LE°€2 LE°€2 £v'e 2€'se 2€'se 4% gele gele 88’1 1,062 1,062 awmm;
M sSuas |eioL M suas |eioL M sSuas |eioL M sSuas |eioL M sSuas |eioL M sSuas |eioL ()4
sfs ymgn sfs ymgn sfs ymgn sfs ymgn sfs yman sfs ymgan p wsm_ ° IEe]
leloL Ayoedep leloL Ayoedep leloL Ayoeded leloL Ayoeded leloL Ayoeded leloL Ayoedep
(Z"19) s2L (Lov) S1L (9ot) soL (s€) S6 (r'62) S8 (67€2) S2
(0.) 4. S3IUNLYHIJWIL HIV DNIHILNT HISNIANOD HIV HOLVHOdVAS

O-1A0S

J[qR], UBULIOLIdJ PIPUI)XF SUIj00)) (O

(INOD) VIVA AIDNVINIOITIAd

12



O-1A0S

10°€ 9Ley | oLy 682 10'9¢ 10'9¢ SLe L£°0¢ 108 v9'2 0L'gz | sese 052 08l | €96l 1'g 86'cl | vest 2ee 6v°0L | Ov'LL 222 'L Hx:] osel .
cL'e lzey | leey v6'2 0Lse | orse 6.2 €0°0€ | £00¢ v9'2 0s'lz | vsve 152 151 | 861 1'g 6L€L | 200Gt e 2e0L | 2Thl 122 ve'L 86'L 002} ammu
2ze 89'ly | 89'lv 10€ 0og'se | oegsge S8 0,62 | 062 192 S0’z | 20ve €52 62'LL | 906l 1'g 9s'el | 8Lyl 0ge vIOL | 20 kL 0z'2 0z'L €8, 0501+
£6'2 6cey | 68°€Y 9.2 05'9¢ | 059¢ €92 €08 | sL0¢ 252 v'ez | v9Se 6£2 2e'8l | 0202 0ge 6v'vL | 8LGL 122 66'0L | G6LL zLe 00'8 69'8 osel .
66'2 682y | 682 082 vI'9e | vloe 992 vy'0E | broe v5'2 szez | orse or'e 80'8L | €661 0ge 62Vl | LGSl 0z'2 €801 | LLLL 0Lz 98, S5'8 002} :owu
80'¢ 8zer | szev 1872 zLse | aLse 1.2 0L'0e | oroe 852 66’1z | 60'G2 e 08l | 296l 0ge 90yl | 28t 0z'2 Y90l | LGLL 602 LLL 8c'8 0501+
082 €0vy | €0'vy €92 669 | 669¢ 152 vI'le | vlle o' 1122 | 66'G2 822 1881 | vsoe 612 96yl | 089l 1z syl | vl 202 6v'8 €26 osel .
982 1Sep 1Sep 892 29'9¢ | 299¢ v5'2 G8'0€ | S8°0¢ e 8522 | 8.Ge 622 /581 | 8voz 612 LLvL | 6091 0Lz gL | ezel 002 Y] 80'6 002} amw:
v6'2 682y | 68Cr v.'2 g1'9c | 8l9¢ 652 15°0€ 15°0€ 9r'g ve'2z | 0562 1£2 628l | 9102 0z'2 vSvL | $8'SL 0L L | 602l 661 0z'8 16'8 0501}
M Bajul | [eloL M Baju leloL M Baju leloL M Baju leloL M Baju leloL M Bajul | eoL M Baju leloL M Ba | |eloL .
sks yman sks yman sks yman sks yman sks yman sks yman shs uynigin shs uynigin N4D EN
lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded aa3
(9°51) 09 (o1) 05 (r'v) O (1'L-) og (2'9-) 02 (zzL-) ot (821-)0 (e'ez-) 0L— T
(D) 4. STHNLYHIMINIL HIV DNIHILNI 1100 HOOALNO
(D09°ST-€°€7-) H.09-01- IYEL NULWI0LdJ PIPUNXY Fuljedy 9¢
's910N pue puaba 9as "qinqg Aip Buusius (9, £92) 4,08 e SI1aY1o | ‘suompuod Bunes [yA1] Auoyiny Asjiep eassauua] —qing Aip Busius (D, 6'€2) 4,52 W«
8eVv L1} 16°22 /18°€ 6061 9¢g'1E €v'e 6€°02 18'v€E v0'€ 89'1¢ 92'8¢ 0L7¢ 96'¢e 89'LY ov'e veve [ 14 ANNNNV
sev Lbge 61°Ge ¥8'€ 19've 9€'8¢ 6€°€ 2092 Gg'Le 10°€ 16°22 cLvE 19¢ G6'8¢ 88°,¢€ pAN4 8¢€°0¢ 90’ ¥ :Mw:
1487 ¥6°12 ¥2'€2 28'¢ ¥'€2 l2'9e €€ 68 6162 86'C 2€'9e AN 592 |2V €1'ge se'e 7162 01'8¢ AN.M% 0sEl
¥
sev 602 602 £€8°C clL'9¢ cl'92 PA €262 €262 86°C 2c6'LE c6'LE G9¢C 99'v¢E 99°'v¢E Gee 80°9¢ 9v’LE AMM:
sev 90'tve 90'tve £€8°C 6992 6992 PA 0g'6e 0g'6e 86°C 68°LE 68°LE G9¢C 9v've 9v've Gee 10°L€E 10°2€E Amwmms
sev g69F | 0922 ve'e lz8l | 860 6e'€ 6v'6+ | SEvE Lo’ ss0z | oLz 192 0022 | SOl | 92 veez | eevy ANMNV
(487 9/.°12 68 18'€ 61°€2 10’82 9g'e 092 LLLe 162 0092 0C've 92 6€°L2 62°LE €2 1182 LE°0V Aﬂw:
LEY 1202 ¥6'22 6L°€ €1'zge 98'Ge €€ €5°€2 1182 562 374 99°L€ 29°¢ 82'9¢ 95'v€ 2ee ¥9°L2 V'8 ANM@_ ) 00zl
¥
(85074 8€'€e 8€'€e 6L°€ 16°G2 16°G2 Y€ £v'8¢ £v'8¢ G6C /18°0¢€ vi'LE 19C 16ce 16°€E 4% 60°tv€E 0.°9¢ AMM:
(85074 9g'ee 9¢g'ee 6L°€ 88'Ge 88'Ge Y€ 8€'8¢ 8€'8¢ G6C 98°0¢ 98°0¢ 19C ceee ceee L€2 9/°'GE 9/°GE Amwmms
ey vooL | 8iig 08’ oe'Lt | Lvos oe'e esel | eLee | 162 9/'6+ | 869E €92 1602 | zzovr | €2 8izz | ovey ANMNV
62t €202 0s've 8L°€ L 1e £€9°22 €' 20°€e ¥9°0€ ¥6'C cr've £9°€E 09¢ G/'Ge 1G°9€ 0ge 80°L2 67°6€ :Mw:
8c'v 8€'61 95°22 9/.'¢ G.02 0v'se Le'e 6022 2e'8e 26°¢C [y Alord 20'Le 8G'C SL've 18°€€ 62°C 90'92 85'9¢ ANM@_ ) 0S0L
¥
8c'Y ¥5'22 ¥5'22 SL'e L6'Y2 L6'Y2 0e'e 1€°22 69°L2 16'¢ 16'82 0v'0€ 8G'¢ Lv'0e LL'ee 82'¢ /8°1€ €8'GE Aww:
8c'v [Kefad [Kefad SL'e 16’72 374 0e'e 62°.2 62°.2 16'¢ 5962 59'62 152 16°1€ 16°1€ 82'¢ 62'v¢ 62'v¢ awmm:
M Suag |eloL M Suag |eloL M Suag |eloL M Suag |eloL M Suag |ejoL M Suag |eloL ()4
shs ymgn shs ymgn shs ymgn shs ymaw shs ymgn shs ymgin g wsm_ ° n490
leloL Ayoedep leloL Ayoedep leloL Ayoedep leloL Ayoedep leloL Ayoeded leloL Ayoeded
(Z"19) seL (Lov) S1L (9ot) soL (s€) S6 (r'62) S8 (67€2) S2
(D.) 4o STHUNLYHIMNEL HIV DNIHILNT HISNIANOD HIV HOLVHOdVAS

J[qR], IUBULIOLIdJ PIPUI)XF SUI[00)) 9¢

(INOD) VIVA AIDNVINIOITIAd

13



sLe ve'Ly | v6'Lv £5'e 1810 | 181 ee'e 90'se | 90'se 8L'e 656z | 96 90'e 1s'1e | aLee £6'2 vo'LL | 581 6,2 voel | vLel 192 17’8 v1'6 S2S 1k .
18°¢ 9e v | 9glv 15¢ vy | evly se'e 2Sve | asve glL'e Sl'sz | 082 s0'e Ll'lg | veee 162 sL9L | sesl 9.2 ovel | el 152 228 £6'8 osel .mmms
26'C 899y | 899y so'e 88'0v | 880V 8c'e 9g'ec | 9gee 0z'e 89'vz | L1'82 s0'e 9,0z | 68322 062 1v9lL | 88/l Y. zieL | el v5'2 108 0L'8 SLLL
15¢ sosy | sosy 18°¢ ve'ey | veev 12e 6,9¢ | 6.9¢ v0'e Gz'9z | 9662 £6'2 1zee | erve 182 9.1 | se6l 992 9cel 1SPL 8v'e 216 16'6 S2S 1k .
v9'e vo'sy | vo'sy Lp'e ve'ly | v6'LY 12e Sh'se | Sbse s0'e 98'sz | 1562 262 88’1z | alve 6,2 Ll | vo6l v9'2 LreL | sevl Sh'e v6'8 126 osel :ows
[ ey | eely 8v'e vy | vrLy vZ'e 2LYe | aelLve 10'€ 6862 | 8682 262 sv'lz | 89€z 8.2 ezl | L9081 292 vgel | 96l e 2L8 81’6 SLLL
Ly 686V | 686V 12e €62y | £67av 10°€ 1828 | g8 162 2692 | aLo0¢ 082 982z | lese 692 ov'sl | S002 v5'2 L6k | 6LGL 9ee 126 95°0L | Sesl .
e 98y | oLy sz'e ov'ey | 9vey 60'¢ 96'9€ | 96'9¢ 262 €59z | 8z0¢ 6,2 €52z | S8ve 192 zisL | w6l 252 vreL | eevl £ee 256 Ge'0L | 0SEl .nmw:
95'¢ 00’8y | 00'8v zee 16y | 16LY Le 09'sE | 09'6e v6'2 909z | s/62 082 vi'gz | Lvve 992 1921 | orel 052 6v'el | 99vl 0g2 1€'6 2oL | SiiL
Bayu| leloL Bayu| leloL Bayu| leloL Bayu| leloL Bayu| leloL Bayu| leloL Bayu| leloL Bayu| leloL
MM MM MM MM MM MY MM (90
Bw_ unigin shs unigin shs unigin shs unigin shs unigin shs unigin shs unigin shs unigin N4D EN
_Eomk Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded lejoL Ayoeded aa3
(9°51) 09 (01) 05 (r'v) O (1'L-) og (2'9-) 02 (zzL-) ot (821-)0 (e'ez-) 0L— IV HOOANI
(D) 4. STHNLYHIMINIL HIV DNIHILNIT 1100 HOOALNO
(D09°ST-€°€7-) H.09-01- dIGEL NULULIO}dJ PIPUNXY SuPedH TH
's8loN pue puabe 88s "qing Aip Buusiue (9, 2°92) 4,08 1B S18Y10 | ‘suonpuod Bunes [yALl Awoyiny Asjiep eessauus]—qaing Aip Buusiue (0. 6°€2) 4,62 IV«
1SS 1281 L6°€€ 18y 6€°02 08°L¢ L2y ¥0'22 S9'LY 0L'€ cLee [Kegers l2€ €1'6e ov'6v 062 YAV GE'€S ANNNNV
6€°G 89'v¢ 00’'LE (VA4 0992 95'v¢E [4%% ov'8e olL'ge 29'e ce0ge 89'LY oge €2ce 12°Sy 8¢ 1% %3 6'8Y :Mw:
0g's 9v'€e 1,82 €9y €62 60°cE 90t le'le €¥°GE 19°€ 80'6¢2 1,'8€ SH'E 6°0€ oLey 08¢ 28¢ce 6v'Sv ANM% o118
¥
Ge'S ¥6'62 ¥6'62 99y 96°2c¢E 96°2c¢E L0t G6°'GE G6°'GE 19°€ 26'8¢€ 26'8¢€ SH'E 88’ LY 88'LY 6.¢C cL 0y AN Y AMM:
ve'S 06'62 06'62 99y 16°C€E 16°C€E 0t 06°'GE 06°'GE 19°€ /8'8¢€ /8'8¢€ SH'E 1871y 1871y 6.¢C 6LvY 6LvY Amwmms
124°] €8°LL gg'ee SL'Y ov'6l 82'L€ Sty l0'le 20’ Ly 9'€ €922 9L v¥ le'e 8e've €5°8Y ¥8'2 96°G2 €25 ANMNV
ce's 90°'€e 09°0¢ Y9y /18'v2 20'v€E 90t 89'9¢ v9'LE 19°€ 0s'8¢e 00’ I¥ 4% Ge0ge Syvy 8¢ Lece 66°LY :Mw:
v2'S 90°¢ce 6£'8¢2 pAR 4 ¥8'€e v9'LE 00t 29'Ge /18'v€E 1S°€ 6g'.2 olL'ge oL'e 81’62 [t 84 Gl¢ 86°0¢€ 65 vv ANM% 0s€l
¥
92'S 90'62 90'62 89ty G6'LE G6'LE 66'C 18'v€E 18°v€E 1S°€ G6°EE [SYAVA 60°€ 81'9¢ 26°0v V.2 £€'8¢ 80°'vY AMM:
92'S 20’62 20’62 89ty 06°'LE 06°'LE 00t SLvE SLvE 0s’e PA WA PA WA 80°€ 8¢g'0v 8¢€'0v €.¢ 9l'Ey 9l'ey Amwmms
LE'S vg'oL | 662 | 89% 8 | 0998 807 66k | ozov | ls€ 8y | eLev vie 062 | oviv 8.2 89vZ | 90'IS ANMNV
G2'S Sv'ie 80°0¢€ 89ty 9l'ee €v'ee 00t 88'tv¢ 1,°9¢ 0s’e 29'9¢ 0] %0}4 80°€ 8€'8¢ 4414 €.¢ SLog 8/°9Y :Mw:
81'G 99°02 06'L2 R4 Ggee So'LE ¥6'€ ¥6°€2 LI'vE Sv'e ¥9°Ge 82'.¢€ v0'€ ve'l2 9¢g°0v 69¢C S0'62 St'ey ANM% SLLL
¥
81'G 00'8e 00°'8e 0s'v cl0g cl0g £€6'C 99'6¢2 v.'€€ Sv'e 89°L€E 6.°9¢ €0°€ 19°€E 28'6¢ 89¢C ¥9°GE 88'¢ch AMM:
81'G G6'L2 G6'L2 0s'v 19°0¢ 19°0¢€ 26'€ 9g'ee 9g'ee €v'e £€0°9¢ £€0°9¢ c0'e G9'8¢ G9'8¢ 19¢ 4254 454 Amwmms
M sSuas |eioL M sSuas |eioL M suas |eioL M suas |eioL M suas |eioL M sSuas |eioL ()4
shs ymgain shs ymgain shs ynmgin shs ymgain sAs ymgin shs yman mwsm ° n4o
leloL Ayoedep leloL Ayoeden leloL Ayoeded leloL Ayoeded leloL Ayoeded leloL Ayoedep
(Z"19) seL (Lov) S1L (9ot) soL (s€) S6 (r'62) S8 (67€2) S2
(Do) 4. SIUNLYHIJWIL HIV DNIHILNT HISNIANOD HIV HOLVHOdVAS

O-1A0S

IR, UBULIOLIdJ PIPUI)X] Surjoo)) 7p

(INOD) VIVA AIDNVINIOITIAd

14



O-1A0S

14084 €1°99 €1°99 £€8'€ 80'8Y 80'8Y 19'¢€ 26°0v 26°0v €9°¢ 120¢€ GSve ve'e 89'v¢ lc'le 61L°E €L°6} 0S'Ie v0'€ 9L'SH V9l 06'C LO"}} 167} 008} )
60t 0°9S 0°9S 18°€ 6S°LY 6S°LY 69°¢ 950 950 0s'e ov'6e go'ee €e'e veve £8'9¢ yAR EV'6} AN 0'e 68V} 819l 98¢ 8.0} el 009} mmMN
8I'¥ 12°GS 12°GS £6'€ c0'Ly c0'Ly €L'¢ oLo oLo 1S'€ 18'8¢ 68°cE £e'e v6'€C 6£'9¢ SL'e 606} 6,02 66'C 6Sv1 98'G} [4:X4 2SS0k a1 oovk
18°€ 8G°/S 8G°/S 19°€ LL'8Y LL'8Y 0s'e ve LY ve LY 8€'¢€ 99°0¢ 66'vE lce [oger4 16'22 90°c 9€°0¢2 6l°ce 26'C 08'S} 11 WAY 6.C 69°L1 L el 008} 112
06'€ ¥8°99 ¥8°99 0L'e [or:14 [or:174 cse 16°0% 16°0v 8€'¢€ PA] 99'v¢e oce 96't¢ €922 v0'€ 90°0¢2 Gg'Ie 68°¢C GG'GL 0691 Gl'¢C SYLE sveh 009} —oMN
66'€ G09S G09S GL'€ 192y 192y 9s'¢ 9S°0¥ 9S°0¥ or'e €0°0€ L2V 6L'E 9S'v¢ 60°2¢2 20'e L1261 8¥’le 182 ve'Sh 159} Y4 6L LIgh oovh
0L'e '8 '8 0s'e £e'6Y £e'6Y Ge'e 08"y 08"y €2e ¥6°0€ LE°6e 80°¢€ 26'6e 89°8¢ v6'¢ 86°0C 98'2¢ I8¢ 9L 18° L} 89°¢C GeCH creEl 008} (€81
v.'€ [OVAVA] [OVAVA] €9°¢ c8'8Y c8'8Y 9e'e Wiy Wiy €2¢ 99°0¢ 00°6e L0°€ PAR T4 6182 26'C 89°0¢ £5°2e 8¢ L9k yAWAN v9'¢ Lel 9L'el 009} an—
28'€ G8'9S G8'9S 6S°C cc '8 cc '8 [0 4% 16°0% 16°0% G2'e 6€°0€ 69'tv€ 20'€ 81'G2 9/°/2 062 2€'02 v1'2c 9.2 98°G) £C°L) 19°C 81| /8°Ch 00v 1
MM Baju) lejoL MM Bajuy lejoL MM Bajuy lejoL MM Baju| lejoL MM Baju| lejoL MM Baju| lejoL MM Baju| lejoL MM Baju| lejoL
shs ymaw shs ymaw shs ymaw shs ymaw shs ynma shs ymaw shs ymaw shs umgin N3O aa3
lejoL Ayoeden lejoL Ayoeden lejoL Ayoeden lejoL Ayoeden lejoL Ayoeden lejoL Ayoeden lejoL Ayoeden lejoL Ayoeden
(9°51) 09 (01) 05 (r"v) OF (1'L-) og (2'9-) 02 (ezL-) ot (821-)0 (e'ez-) 01— UIV HOOGNI
(9.) 40 STHNLYHIMINIL HIV DNIHILNIT 1100 HOOALNO
(D09°ST-€°€7-) H.09-01- dIGEL NULULIO}dJ PIPUAXY SuPedH 8
"s8j0N pue puabe 88s "qinq Aip Buusiue (O, 2'92) 4,08 1e S1ayio |je ‘suonpuod Bunel [yAL] Ailoyiny Asjjep sesssuus—qing Aip Buueius (0. 6'€2) 4,52 W«
GL'G 2,02 19°8¢€ SIS 89°¢ce 6L°EY 69t seve [SrAVAY 60t 88'9¢ G6°'1S G9'e ov'6e GG'9S 12°¢€ 18°1E £6°09 ANNNNV
0L'G 9l'ze ogve 60°G 2s0¢e 06'6€ jeien74 Lv'ce (1% 4% 90t L2'Ge 14414 €9'C 61'8€ 18°2S G2'e 60 LY 10°2S :Mw:
09°'G €1'Ge 8¥°0¢ €0°'G 19'8¢ /16'GE R4 [ 4 484 Y0y 1SvE 0L'Gy 19°€ [ A 28'6v €2 o120} 98°€S AN.M% 0081
¥
19'G Sy'ee Sy'ee 80°'G SI'8e SI'8e €9y £€9°¢h £€9°¢h Y0y 6.°GY 6.°GY 09'€ vS'6v vS'6v c2e [WA14 9¢€'€s Ammw:
19'G ov’ee ov’ee 80°G 60'8€ 60'8€ €9y 8v'cy 8v'cy Y0y 9/°'Gy 9/°'Gy 09'€ VA 414 VAA14 c2e 80°€S 80°€S Amwmms
69'S 086+ | 928 | 805 081z | L6 £sy Is5'e2 69y | €0 g6'sz | €5'1S 65°€ vr'ez | S0'9g I2'e 080c | L£09 ANMNV
29’6 L¥'Ge 89°€E €0'G 19'8¢ 6€°6€ 6v'v 10°LE v6'EY 00t os’ee 00’8y 19°€ 9€'9¢ 82°2¢S 6L'E 81'6¢ L¥°9S :Mw:
2SS Y9'€e 06'62 G6'v 28'9¢ 82°GE 'y cloge 06°0% 16'€ 18°C¢ G2'SY vS9'€ 69°GE 92'6v AN ot'8¢ €2'€S AN.M% 0091
£3
8G'G AN AN 66’1 LL'9€ LL'9€ o'y LE LY LE LY 16°€ S8y S8y ¥5'€ 96°€Y 0.'8Y 9l'e WLy €6°2S AMN:
1SS chLee chLee 66’1 59'9¢ G59'9¢ o'y e Ly e Ly 16°€ LUy LUy ¥5'€ 6287 6287 9l'e 8/°1S 8/°1S awmm:
29's v2'8l 18'2€ 10’ 060z | €9 ov'y s92z | vy | 16%€ g0z | S60S gs'e Wz | eess sie zL6z | 29%6s ANMNV
€9°G Gg'ee 1672¢ 16'v 89°9¢ 19°8¢€ 444 9v'62 €9°CY ¥6'€ 89°L€E 8g'Ly 16°€ SY've 191G cL'e PANA 19°GS :Mw:
S¥'G G6'1e €262 pA R4 2c6've 9v've PAYR 4 0'8¢ 88'6€ 16°€ 66°0€ €9'vY 8v'e £9°€E 4R 14 LEE GE'9E 6€°CS AN.M% oov1
£3
8y'G 0.°0¢ 0.°0¢ 88ty 16'v€E 16'vE 9ev LE°6E LE°6E 16°€ €8¢ €0'vy 8v'e Sy Ly 8L'Ly oL'e (WA 474 GS'1S Ammw:
8y'G G9°0¢€ G9°0¢€ 88ty 06'tv€ 06'tv€ 9ev 2c26¢e 2c26¢e 06'€ VA4 %14 VA4 %14 PA A 1L°9% 1L°9% oL'e ¢k 0s ck0s Amwmms
MM sSuas |eioL M sSuas |eioL M suas |eioL M suas |eioL M suas |eloL M sSuas |eioL AU vn_
shs ymgain shs ymgain shs ynmgin shs ymgain sAs ymgin shs yman mwsm ° n4o
leloL Ayoeden leloL Ayoeded leloL Ayoeded leloL Ayoeded leloL Ayoeded leloL Ayoedep
(Z"19) seL (Lov) S1L (9ot) soL (s€) S6 (r'62) S8 (6°€2) S2
(0.) 4. SIUNLYHIJWIL HIV ONIHILNT HISNIANOD HIV HOLVHOdVA

IR, UBULIOLIdJ PIPUd)X]] Surjoo)) gp

(INOD) VIVA AIDNVINIOITIAd

15



X ] 69°0L 6902 10°S 909 909 8’y o1 4] o1 4] €9 8v'/¢€ 8.2y VAA4 2c6'LE 61°GE Y'Y 66'GC €82 ve'v 1202 €0ce 9’y L6V 1291 0sce )
92’6 ¥8°69 ¥8°69 €0'S 86'6S 86'6S 1284 €9°1S €9°1S 19v 86'9¢ 0c'ev 12744 Sv'Le 89'tv¢ oev 1962 98°/¢ 1154 686} c9'le 60t SOV 266l 0002 S/
GE'S /889 /1889 60°'S 2 6S 2 6S 88’ 66°0S 66°0S 19 8€°9¢ r4l54 cv'y £6°0€ (01543 92’y 0}L'Ge GE'/2 2194 6V'61 81'Ic €0t [oI%48 vS'GL 0SZ}
00'S YA VA YA VA 08’y e’ 19 cv' 19 1504 082S 08¢s Sy 8€'8¢ 08'cy [§074 11.2¢ v1'9¢ 154 88'9¢ 6262 60t lc'le so'ee c0'¥y 86°Gl PASWAN 0sce 112
v0'S G8'0L G8'0L c8'y 8209 8209 1504 Gees Gees 15747 ¥8°LE 6LEY VA4 Leee 29°Ge 1494 9t'9¢ £8'8¢ €0t 802 ¥9'2c S6'€ G9'GL 1O L} 0002 oL
cL'S £8'69 £8'69 88’ <c0'09 <c0'09 19'¥ 191G 19°1S 'y 2CLE 8v'ch S LLL€ €0°GE (0154 86'G¢C €82 86'€ 02 1% 68°C 82'Gl 1991 0S.}
6LV €L2L €.2L 09’ 1229 1229 Sty LY'€S LY'€S [§074 e oy 08°'Gy 187 19°€e 90°'L€ 14084 Gl'/2 €20¢e S6'€ gLee 90've 68°C 1691 S8l 0sce (€81
€8y G8'LL G8'LL [4h4 19719 19719 Sty £6°2S £6°2S 9y 98'8¢ 1587474 (34 viI'ee ¥S°9¢ 66'C cele 1,62 68°C Gl'1e £€9°€C 28'e €991 80'81 0002 59
16’ c8'0L c8'0L 19'¥ 6.°09 6,09 VAR 82'2S 82'2S 92’y 08¢ [4%14 60t 09¢2¢ ¥6'GE S6'C ¥8°9¢ 2 62 ¥8'€ 1% 91'€C 9.°¢ G299l 99°L1 0S.}
Baju leloL Baju leloL Baju leloL Baju leloL Baju leloL Bayu| leloL Baju leloL Baju leloL
M M M M M M M M
shs yman shs yman shs yman shs yman shs yman shs yman shs yman shs yman ©J
leloL Anoeden leloL Anoeden leloL Anoeden leloL Anoeden leloL Anoeden leloL Anoeden leloL Anoeden leloL Anoeden 49 mm.uom_
(9°s1) 09 (o1) os (r'v) ov ('L-) og (2'9-) 02 (ez1-) ol i (gz1-)0 (e'ez-) 01— T
(0.) 4. SIHNLYHIINIAL HIV DNIHILNI 110D HO0OALNO
(D69°ST-€°€7-) H,09-01- YEL DUBULIOLIdJ PIPU)XF Sunedy (9
"S9JON pue pusba 99g "qing Aip Buneius (D, £92) 4,08 ¥e S18y30 |[e 'suonpuod Buies [yAl]l Aouiny Asjiep sesseuus]—qaing Aip Buuisius (9. 6'€2) 4,52 W«
65°L 56°82 20°8¥ 0,9 160 19'€S 16'G 182¢ 20°65 22'S 29v¢ 2219 19 8€°9¢ 92'69 60t 90°8¢ 1487 ANNNNV
2S°L G.°8¢ 6Lty ¥9°9 00" L vE'6v 98'G 60°E £E'vS PANC €0°G €165 8Gv 18°9% GL'€9 90t 298 £2'89 Aﬂw:
8L v0'L€ vE Ly 099 82°6€ SL9p 28'S €81y 6.°0S YL (Al foralel eend 66t 81°65 Y0t 69°9% €9°€9 Am.m@_ ) 0522
¥
K= 9e°E 9e°e 299 1LY 1LY £8'G 86°1S 86°1S YL 96°GS 96°GS SGv €165 €165 Y0t 8€°€9 8€°€9 ﬁw:
K= 2eey 2eey 299 2L LY 2L Ly £8'G 26°1S 26°1S YL 68°GS 68°GS eend G9°65 G9°65 Y0t 0€°€9 0€°€9 a%m:
6v'L 652 | 69'Lv 19' 1562 | SL'es 28's ce'le 17'8G er's vi'ee | sve9 g5y v8ve | vE'89 10Y yos | 9oL ANMNV
ev'L G5°9¢ S8°EY 659 ¥9°8¢ 68°8Y 106 65°0% GL'€S 60'G Sty £'85 6t g 6829 86°€ £6°GY €2°19 Aﬂw:
8e°L S0°GE L0 159 IAWI> LL'SY €L°G ¥0°6€ 92°0S S0'G £8°0 9GS o'y vS'2y 19°8S 96°€ 8Lty 9929 Am.m@_ ) 0002
¥
bL Sty Sty 259 89°9% 89°9% €L°G 0£°0S 0£°0S S0'G St'vS St'vS o'y 19'25 6185 96°€ 6615 1129 ﬁw:
bL 682y 682y 259 299 299 €L°G ¥9°05 ¥9°05 S0'G 8E'vS 8E'vS o'y £6°LS £6°LS S6°€ 9e°19 9e°19 a%m:
ov'L 8192 T 259 9082 | 052S eL's 98'62 | 6525 S0's gsle | 9ve9 Sy vzee | €129 g6'c 18ve | S9'LL ANMNV
ve'L LIvE ov'ey 9’9 €1°9¢ Le'8Y 89'G 10'8¢ 20°€S 00°S 08°6€ 0G°2S (R 1S LY 12719 06°€ SLEy 16'G9 Aﬂw:
62°L 98°2¢ 85°0v 2v'9 08'v¢ 91°Gy ¥9'G €9°9¢ £5°61 96t 9e°8¢ 99°€S 8eY L0'0Y 8G°LS 88'¢ 65" LY gr19 Am.m@_ ) 0S.1
¥
0g'L (K (K 2v'9 28y 28y €9°G 0l'6¥ 0l'6¥ 96t 0L Ly 10°€S I8V 99°6% ¥6°9S 18°€ St'LS 5909 ﬁw:
0g'L STl STl 2v'9 S2'GY S2'GY €9°G L0'6Y L0'6Y S6'% €525 €525 9ev ¥8°GS ¥8°GS 98¢ 10'6S 10'6S a%m:
M suas |eioL M sSuas |eioL M suas |eioL M suas |eioL M suas |eioL M sSuas |eioL (9.
shs ymgn shs ymgn shs ymgn shs ymgn shs yman shs ymgn w_;m"__ n490
leloL Ayoeded leloL Ayoeded leloL Ayoeded leloL Ayoeded leloL Ayoeded leloL Ayoeded
(2°19) seL (L'ov) 511 (9°0v) SsoL (cg) 6 (r'62) S8 (6°€2) SL
(Do) 40 SIHNLYHIMWIL HIV DNIHILNI HISNIANOD HIV HOLVHOdVA

O-1A0S

J[(R], OUBULIOLIDJ PIPUI)XY SUI[00)) ()9
(INOD) VIVA AIDNVINIOITIAd

16



O—-1A0S

260 0oy 08y
00 vz
260 0z
20 802 ove
690 00z
HOLOVA NOLLYOIdIINI NOLLNSIH1SIA IOVITOA ONILYH 1TOA HILVAH

s1039e,] uoneddnm

!
1S04}8p 0} paJinbai yeay ay} pue 109 J0OPINO BY} U0 1SOJ} JO 10848 U}
ssa| Auoeded (snosuejuelsul) wnwixew s Ayoedes pajelibau] 'g

(08 — ap8) x (49 + 1) X 01" = J01oB4 UOID8LI0D

"OHS 01 (IN4D X 10308} 1102) ppe ‘gp@ (D,9'92) 4,08 8A0QY
"OHS wol (N4D X

1010} 110D) 10 AgNS ‘gpa (D,9°92) 4,08 Mojag (109 Jojeiodens Bul

-19yue Jie jo ainjesadwisl qpe (0.9°92) 4,08 U0 PaseqSIOHS 8YL t

100 Jojesodens Buuisius Jie jo Adjeyiug = gmay :81aym

N4 XSV
= qMdy = qMjy
(Umig) Ayoeded [ejo)

(gmjy) 1109 10jes0dens Buiaes) aje

= (M
Adjeyjua 03 Buipuodsaiod ainmeisadwal qing-19M W

IN4D X 0L}

- qp?9;, = qpy,

:pasn aq Aew sejnwo} Buimojioy 8yl ‘g

‘a1ejodeixa Jou oq "g|qissiwiad si uoiejodiaiul 10811q ‘2

‘Jeay pue Jamod Jojow uey

—Jojelodens ay} JO S10848 8y} J0} JUNodoe Ay ‘1ou ase sbuney ' |
‘S31ON HDNIT00D

Aupiuny eAeled— W

(1ou) (g 0001) AnoedeD elol — 0L

(umg 0001) Auoede) jesH s|qisues — OHS
induj Jemod Hun [e1oL — MY

aing-1om Buueiuzg — amz

qing-Aiq Bupsug — qps

Jo1oe4 ssedAg — 4g

an3onal

(INOD) VIVA AIDNVINIOITIAd

17



050 670 870 170 970 S0 0 &0 20 0v'0 dHg — O
6511 gizl oz L il 098l 9071 Lol 88vL 825t S/G1 W20 .
20 170 0v'0 6£0 8€0 LE0 9€'0 €0 £e0 Z€0 dHE | opuein YOI PoIy
2201 201 121l i1 02zt /2L 128l 1981 Ty 19Vl W20 .
6€°0 8E°0 €0 9€°0 €0 ¥E0 £e0 1£0 0£0 620 dHg oo wnipoly -
956 Z10L 2901 9LLL 911 L1zl 9zl 9lEL 8Gel ol W20
220 120 020 610 810 210 910 510 10 €10 dHg S o
08v 19S 065 559 \2L €8/ Zv8 206 056 9101 W40
020 610 810 L0 910 510 10 10 €10 €10 dHg ong o
617 997 125 5/S 099 v 111 ce8 206 100} W40
550 S0 £5°0 250 ) 050 050 870 170 950 dHg - B
ISLL 1611 Z6L1 ovel 0921 ceel oL 6971 Sest 2091 W40 :
GE0 GE0 £e'0 £e0 Z€0 1£0 0£0 82°0 120 92°0 dHg
6] BiH—pa
£v8 588 206 296 S10L 1801 Syl 6611 seel LIEL wao | °PY™O UOH—PoI
YE0 E'0 £e'0 Z€0 1£0 0£0 62°0 82°0 92°0 520 dHg
=]
618 98 18 26 566 6501 VeLl £8Ll ovel 2621 W40 Pey gUniPeN %€
92°0 92°0 520 20 20 £2°0 220 120 020 610 dHg ~
165 089 8y, 018 0.8 £88 556 1201 601 0LLL W40 U WMOT—PIN
520 v2'0 £2°0 220 120 120 610 610 810 10 dHg onig wor
285 065 119 ™ 208 698 £68 696 Zv0L i WD €
0v'0 6€°0 6£°0 6£°0 8E°0 8E°0 €0 €0 9€°0 9€'0 dHg - B
019 869 9.1 ov8 968 06 966 190} belLl 811 W40 !
10 0£0 620 82°0 120 92°0 92°0 92°0 92°0 520 dHg ~
ove S9v 185 1£9 gLl 28, 08 916 2.6 LYOL ngo | °Pueio UBIH—PaIN
620 120 120 120 92°0 92°0 520 20 20 20 dHg
08 SOv 1€5 009 £89 9. 818 788 626 10l W40 Pey gUniPeN 0e
— — — 810 10 110 910 510 510 10 dHg ~
p—— p—— p—— gle SGY 6v5 209 089 25, 628 W40 Al gMOT—PaN
— — — —— — 210 L0 L0 010 600 dHg
p— p— p— p— p— £0e g2y G2s 085 699 %) enig KM
0v'0 6€0 6€0 6E0 8E0 8E°0 €0 €0 9€°0 9€°0 dHg - B
019 869 9./ ov8 968 0€6 966 190} beLl /811 W40 !
10 0£0 620 82°0 120 92°0 92°0 92°0 92°0 520 dHg ~
ove Sov 185 1£9 g1l z8. 038 916 2.6 LYOL ngo | °Pueio UBIH-PaIN
620 120 120 120 920 920 520 20 20 20 dHg
08 SOv 1£5 009 £89 9. 818 788 626 10l W40 Pey gUNIPeN ve
— — — 810 L0 /10 91'0 S0 510 10 dHg ~
p—— p—— p—— ele SGY 6v5 209 089 25l 628 W40 Al gMO1—PaN
— — — —— — 210 L0 L0 010 600 dHg
p— p— p— p— p— £0e g2y G2 085 699 %) enig KM
1 60 80 20 90 50 0 £0 20 10 100D paads oz1s wun
(*9°M °NI) 2inssalid 211el1S [eulalxg aAIM 1010\l R

O-1A0S

aseyd T - DVAOETZ/S0T 09— SIZIS - dBALYISI(] MOJUMO(] PUE [BJUOZLIOY] - AIRAIP( IV [10) A1

18



‘papiwiad Jou aJe Jey} SuoleuIquod dljels/paads ajedlpul Seale papeys
‘Buionp Joy a|qeieAe ainssaid onels [eulaixa urelqo o} dodp ainssaud 100 1om pue dolp ainssaid Jeyy Jre paiiddns—pjay 1onpaq :31LON
psads uej snonuuoo paddiys—Alooed | o
psads Buijooo paddiys—Aiopeq ;
psads Bunesy paddiys—Aiojoeq |
‘(a19eL doiQ 8inssaid [10D 19\ 89S) [I00 AIp 10y B1e pue I}l JIe JNOYIM dJe sanjen AJanijap IV

020 /0 610 80 180 260 560 660 201 0'L dHg - B
il 2/GL 2/91 6111 2581 Lv6L 1102 8202 sz S0z W20 !
890 2.0 /0 110 6.0 820 9.0 v2°0 €10 120 dHg
6 Bik—
VSl Gesl 6191 9691 99/1 8081 98l 2981 6061 Se61 wao | °PU™O UOIH—PoI
59°0 90 £9°0 290 090 650 850 550 G0 £5°0 dHg
90 | 0SvL 6LV zesl 1561 0091 0€9l 8991 0Ll 9eLl W40 Pey gUniPeN 09
Sp°0 S0 €70 20 170 0r'0 8€°0 €0 9€°0 SE0 dHg ~
oLl ! 8Ll ezl Y LIEL 1SSl 66EL 9evL il W40 U WMOT—PIN
0 9€'0 ¥E'0 £e0 Z€0 10 0£0 620 120 92°0 dHg onig wor
616 £96 001 0901 oLl il 1611 zeel 1/2) ocEl W40 £
69°0 v1°0 82°0 280 98°0 68°0 £6°0 160 00'L £0'L dHg - B
1GGL GOl 6ELL Gegl €261 1661 120z gelz 1022 1922 W20 !
590 69°0 v2°0 9,0 08°0 18°0 280 080 610 120 dHg
6 Bik—
86V 5091 691 6.1 bS8l 6161 961 9861 €102 502 wao | °PU™O UOIH—PoI
990 020 €10 9.0 820 820 9,0 6.0 €10 220 dHg
=]
2IG) 191 20L1 Vi1 cesl 2881 0L6) £v6) 8961 V661 W=D Ped gHNIPSN 8y
85°0 150 0 0 250 250 050 670 150 b0 dHg ~
g6EL zZevl £ovl 2061 6ESL v/G1 2091 1£9L 1291 9691 W40 Al gMO1—PaN
8E°0 9€°0 9€°0 ¥E0 £e0 1£0 1£0 620 120 92°0 dHg onig wor
566 GEOL 1801 GELL 6L11 9lzl 0921 s62l hel 8LEL W20 ;
1 60 8'0 L0 90 ) 0 €0 20 10 100D paads oz1s wun
(*9°M °NI) 2inssalid 211el1S [eulalxg aAIM 1010\l R

(1u0D) 3seyd T - IVAOET/S0T 09-HT SHZIS - ISIBYISI(J MOPUMO( PUE [BJUOZLIO - 4 ATIAIP( ATV 10D K1Q



‘paads uoneoupiunyap 1o} paniwiad jou aJe eyl SUOReUIqUOD Jljels/paads aledlpul seale papeys
‘Bunonp Joj s|qejreae ainssaid onels [eulalxa urelqo 01 doip ainssaud 100 1om pue dolp ainssald Jayy Jre paiddns-pjal) 10npaq :3LON
"peads Buljood paddiys-Aiojoed ,

v/81 8961 2902 ovie 2612 9822 6££2 6012 19%2 W40 yoelg ybiH

68/l 0981 8881 161 2861 €102 5902 8802 g1z W40 abueip ybiH-psN

8291 691 LELL £G/1 ¥6.L1 £v81 088} S16lk 2961 W40 pey ZWnipsiy 09
6vEL YOV L 8evi vivl gIS1 8551 2091 GE9l 8291 W40 Muld MOT—PpaN

1201 2.0l 6EL1 68L1 9gzt 1821 LyEL 68¢Ek Sty W40 anig MO

£081 2061 1661 0202 1vig €022 6522 902 vvEe W40 yoelg ybiH

£6.1 ¥981 506k Sv6l 0861 9202 2902 LLig 6v1e Ef) abueig ybIH—paN

181 l2vl GOVl 2IS1 €551 1091 gl 5691 9eLlL W40 pey ZWnNIpa 8t
YOLE vrLL 1611 £eel ¥821 8Ll 1981 (20! A W40 Muld MOT—PpaN

L0l 080} 9ELt gliL veel €921 LIEL 1SEL 2ovL W40 anig MO

£201 G801 6EL1 8611 ! 1521 9zel LOv L gLyl W40 yoelg ybIH

2.8 926 886 601 60L1 9LLL ovel 1921 seel Efe) abueig zUBIH-PaN

8e8 568 8.8 0v6 8001 ¥201 Tan oLzl Gszl W40 pey wnipsy A%
695 85 €19 /89 8. 128 S/8 9g6 2001 W40 Muld MOT—PaN

98y 1SS 0€S 509 129 ov. 908 288 256 W40 anig Mo

22l 1811 652 ¥02k €921 eeel Sovk 0Lvk 9es| W40 yoelg ybiH

18 206 696 201 8601 19k 612!t 2rel LISk [AEle] abueig YBIH—paN

916 156 ¥001 2501 LOLL ran G611 9gzt gzel W40 pey ZWnipsiy 9e
[ 2es 0SS 819 £69 1G. 8e8 106 8001 W40 Muld MOT—PaN

v.€ 0S¥ 60S gvs 219 £69 ¥9. 8v8 £86 W40 anig Mo

60 80 L0 90 S0 v0 €0 z0 10 o]0 paads an

(*3'M "NI) 8inssaid apels [eusdjxy M 10101\ :

A[UQ SPPOIN 3SeYJ -€ (9-9€ SIZIS IZIRYDSI( [BIUOZLIOH - JNAD ATAIPQ 1Y [10D L1

O-1A0S

20




€50 250 1G°0 1G°0 050 1G°0 ¥0 9v0 vv'0 €v'0 dHg

L6V 98Y 8.y ely [4°14 (VA4 [0]4% 9cr viv 5014 SL1IVM 3oe|g ybiH

196 gcolt G801} 6ELL 8611 G/lcl 114} 9cel 50} 48 clvl N40

er'o [4A0) 170 70 6€0 8€0 /€0 Ge0 ge0 €€0 dHg

{5014 G6E Gg8e 8.¢ 19¢ 9G6¢ ave oce €3¢ LLE SLIVM abueiQ zUBIH—pPa

168 2.8 926 886 61701 60k1 9LLL 1448 1921 seeh [\Ele]

€0 9€'0 Ge0 €0 €0 €e0 1€0 0g0 620 /.20 dHg

YA% 9ee 62¢ oce 61€ G0g 26¢ 8¢ cle 62 SLIVM pay wnipsiy 474
a8/ 8€8 G68 8.8 ov6 8001 7201 498 olcl gqclh [\Ele]

Y20 220 220 120 020 610 810 10 10 S0 dHg

0ce 60¢ €0¢ €61 /81 9/l LLE 191 Gsl 124" SL1IVM quld 1MO—PaN

818 G9g 1251 €19 /89 8. 128 G/8 9€6 200} [\Ele]

120 020 020 810 810 10 910 S0 v10 €L0 dHg

861 881 28t LLL 991 9G1 0S5t ol vEL 1248 SLIVM an|g MO

Gev 98V LGS 0€s G09 129 ov. 908 288 2S6 [\Ele]

250 250 1G°0 1G°0 050 6v°0 ¥0 9v'0 Sv0 vv'0 dHg

681 881 LYy ely 12°14 15014 (87474 S144 {3144 (454 SL1IVM 3oe|g ybiH
j1o0] 8 [441} 181 621 Y021 €921 eeel Sov L (/A48 9¢es| [\Ele]

€0 €0 Ge0 €0 €0 [440] 1€0 0€0 620 /.20 dHg

6v¢ eve Lee oce €le L0g 682 €8¢ 042 9¢2 SLIVM abuelQ ybBiH-pa

658 178 206 696 [430] 8601 19LL 6lch (444" LEEL [\Ele]

€€0 €0 1€0 620 820 /20 920 G20 Y20 jerA] dHg

¥0¢€ 162 G8¢ G/l ¥9¢ 514 444 [4%4 (X414 £€e SL1IVM pay gWnIpsiy 9€
898 916 PAS[S) 00} [4=[¢]} LOLL 8l G611 9gct (4443 N40

020 610 810 810 10 910 S0 v10 €L'o €L0 dHg

a8l 181 0L} j2°]8 j2°1" 8vl €1 cel ISl £cl SL1IVM quld 1MO—PaN

014 VA% 49 0SS 819 €69 YAy 8€8 106 800} [\Ele]
-—- 10 10 S0 S0 v10 €10 [4%0] LEO [450) dHg
-—- 6S 1 1218 24" 8cl 8clh ecl 13198 L0} SEL SL1IVM an|g MOT
Do V.8 (01174 605 (44 29 €69 ¥9. 818 £86 [\Ele]

0L 60 80 L0 90 S0 0 €0 (4] I'o 100D paads wun

(*9°M °NI) 2inssald 211el1S [euldlxg alIp\ 1010\l :

A[uQ SPPOJA dseYd € (09-9€ - I3IeYISI(J MOPJUMO(] - ATAIPR( IV [10D) A1

21



‘paads uoneayipiNyap Joj papiwlad Jou ale Jey} SUOHBUIGUIOD dljels/paads ajedlpul seale papeys
‘Buionp Joj a|qe|ieae ainssaid onels [eulaixa urelqo o} doup ainssaid (100 1om pue dolp ainssaud Jayy Jie paliddns—pjal onpaq 810N
psads Buijooo paddiys—Aioioed 5
psads Bunesy paddiys—Aiojoeq |
*(a1qe1 douq ainssald (10D 1M 98S) 100 AIp 10} 81 pUE I8}l JIe INOYIM B1e sanjen AIBAIIBP JIY xx

18°0 S8°0 060 £6°0 160 L'} SO'L 0L 60°L oLl dHg

1S. 96/ 9e8 698 806 L6 G/6 566 2lo}k 6201} SLIVM yoelg ybiH
8081 L16} 9002 G802 19t2 9¢22 22ce G/E2 gsve 082 Efe)

S0 620 18°0 18°0 080 620 1220 G0 v2°0 2L0 dHg

L0 veL ¥S. 8G/ v/ €e/ LLL £0. 169 ¥29 SLIVM abueiQ ybBiH-pa

LSLL Sr8l 616} 1961} 2002 9£02 £202 S0le 8vie 8.12 Efe)

S9°0 ¥9'0 290 190 650 850 .50 G50 ¥S'0 2s0 dHg

£09 G6S 8/S 695 ¥GS 1ES 62S LIS L0S 98y S1IVM pay ZWNIPaN 09
€191 G591 8691 LeLL LLLL LO8L 8e81 2.8l c16} vr6 1 Efe)

850 950 ¥S'0 ¥S'0 2s0 IS0 670 670 v0 9’0 dHg

Zrs G2S 80S LOS G8Y 9/t 09v €St vEY Sev S1IVM Muid MOT—PBIN
8lv 1 /35 8/G1 919} 1S9L 069} vaLl L9LL 96.1 1781 Efe)

Se0 ve0 €80 2e0 0g0 620 820 920 920 ¥20 dHg

0ce 61E 108 00g ¥82 0/2 292 L2 652 (44 SLIVM enig MO

1901 vLLL 091} 902} £52h 862} ovEl /8E1 osv [ NEfe)

¥8'0 880 260 960 00'L £0°L 0L 60°L oLl 60°L dHg

982 £28 8G8 868 GE6 596 66 G104 220} v10} SLIVM yoelg ybiH
6761 ££02 LEEg 6.12 6522 0E€2 L6E2 vve /8V2 2552 Efe)

6.0 ¥8°0 980 880 88°0 /80 980 ¥8°0 280 18°0 dHg

181 082 508 228 £28 808 662 18/ 692 8G/ SLIVM abuelQ ybBiH-pa
/881 2661 /502 8LIg 9912 €612 0522 6622 1622 61€2 Efe)

950 ¥S'0 £5°0 2s0 0S50 8r'0 v0 9’0 Sr'0 £r'0 dHg

61S 10S 26V 28y 19V 25 L 9zv Ly 00V S1IVM pay ZWNIPBN 8y
65G 1 £8G1 6191 099} 8891 9LLL 8G/1 98.1 228l 1981 Efe)
880 .80 SE0 ve0 €80 LE'0 00 620 820 920 dHg

£GE Sve 0ce 61E S0€ 062 182 892 192 vve SLIVM Muid MOT—PBIN
8911 Lggl 9521 20E} ovsl 88¢c! A LOPL 80G | 9551 NEfe}
SE0 ve0 €80 LE'0 0g0 620 120 920 S20 ¥20 dHg

62E v1E 108 262 282 692 ¥G2 9vg ££2 622 SLIVM enig MO

m eS11 6611 Lrgl /821 0sEl v.E1 A T £0G} Efe)

0L 60 80 L0 90 S0 v'0 €0 zo 1’0 Jojo) paads wn

(*9°M °NI) 2inssald 211el1S [euldlxg alIp\ 1010\l *

(‘u0)) A[uQ SPPOJA 3seYd € 09-9€ SIZIS - ITILYISI MOPUMO(] - ARAIR( ATV [10) A1

O-1A0S

22




O-1A0S

(52X0 19X GP+52X0 L9X90V)

€20 €20 220 120 0z'0 810 L0 SL'0 - - - - - - - - - 0'S LXPEX8 L+ 1 XpZX9 |
N4D0022-00S L
oY (G2x0 19X95E+G2X0 L9X90V)

- - 120 610 AN} AN} SL'0 €10 N} 0L0 600 600 - - - - - ‘g'e LXPEXy L+ 1 XPgX9 |
‘o'c N4D0081-002
o'z (52X80GXG0E+52X80SXSOE)

- - - - - - - - vL0 €10 L0 L0 0L0 | 600 | 800 - - ‘0z LX0ZXZ L+ 1X02Xek
4D 00V 1-009

00Z2 | 00kZ | 0002 | 0O6L | 0OSL | OOZL | O09L | OOSL | OOvL | OOSk | 00OZk | OOLL | OOOL | 006 | 008 | 0OZ | 009 SNOL T —

(W49S) W42 aYVANVLS HNIT002

(DA NI doa(g aanssaag JN[L] ‘ul-] YA JIZIWOU0IH

€10 2o | oro 600 800 100 200 900 09
vL0 €10 Zko ) 0+0 0+0 600 900 ¥0°0 st

) 600 600 800 800 200 900 500 500 v

v10 ) 0+0 600 900 900 9¢

) 800 100 900 500 [\

900 500 ¥0°0 ¥0°0 £0°0 ve

0022 ootz 0002 0061 0081 001 0091 00S1 oovi 00€l 00zl 00t} 000} 006 008 002 009 3218
(W49S) N4D AYVANVLS 1INN

("D°'M "ND dox( danssaid [10D 1M

(52X0 19X GP+52X0 L9X90V)

SL'0 vL0 €10 L0 0L0 800 900 ¥0°0 - - - - - - - - - 0'S LXPEX8 |+ 1 XygX9 |
N4D0022-00S L
(137 (G2x0 19X95E+G2X0 L 9X90V)

- - 2o 2o L0 0L0 600 600 800 200 900 500 ¥0°0 - - - - ‘g'e LXPEXy L+ 1XPZX9 |
‘o'c N4D0081-002
c'z (52X80GXG0E+52X80SXSOE)

- - - - - - - - 800 800 200 200 900 | 900 | SO0 | ¥00 | €00 ‘0z LX0ZXZ L+ 1X02Xe
4D 00V 1-009

00Z2 | 00l | 0002 | 0O6L | OOSL | 0OZL | 009 | OOSL | OOvL | OOEL | 0OZL | OOLL | 0OOL | 006 | 008 00 009 SNOL T —

(W49S) W42 aYVANVLS HNIT002

(*D'M °ND d1qeL dox( d1nssaig 1)L
(INOD) VIVA ADNVINIOAIAd

23




910 SH0 vh0 €10 2ho O 040 600 800 00 900 500 ¥0'0 €00 200 My 02
SH0 vh0 €40 2ho O 040 600 800 200 900 500 00 €00 200 000 My i
€10 2ho O 040 600 800 200 900 500 00 €00 200 100 000 000 M 0L
€10 2ho O 040 600 800 200 900 500 00 €00 200 100 000 000 Mgz
2k O 040 600 800 200 900 500 00 €00 200 100 000 000 000 myg
0052 00v2 00€2 0022 0012 0002 0061 0081 00L1 0091 00S 1k [ 00€EL 00z 001
(W49S) N340 AYVANVLS OlLvLS
09-9¢ 19uIqe) 33T
("D'M °ND 21qeL, dox( aanssaid Jed 19
640 L10 SH0 €10 O 600 800 900 00 200 000 000 My 02
810 910 vh0 2k 040 800 900 00 200 000 000 000 My i
O 040 600 200 900 00 200 000 000 000 000 000 M 0L
600 800 200 500 €00 200 000 000 000 000 000 000 Mgz
200 900 00 200 000 000 000 000 000 000 000 000 myg
0091 00S 1k 0ov L 00€EL 00z 00LL 0001 006 008 002 009 005
oILvLS

(W49S) W49 a4VaNv.Ls

O-1A0S

0€-¥7C Julqe) [jews
("D'M °ND 21qeL, dox( aanssaid Jed 19

(INOD) VIVA AIDNVINIOITIAd

24



TYPICAL PIPING AND WIRING
INDOOR

\_H —— fﬂ ;| THERMOSTAT

] A

(R

l

FROM
POWER
SOURCE

DISCONNECT
PER NEC*

—

POWER ENTRY

CONTROL ENTRY

*NEC - National Electrical Code
A09240
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50VT-C

APPLICATION DATA

Condensate trap — A 2-in. (51 mm) condensate trap must be
field supplied.

Ductwork — Secure downflow discharge ductwork to roof curb.
For horizontal discharge applications, attach ductwork to unit with
flanges.

To convert a unit to downflow discharge — Units are equipped
with factory-installed inserts in the downflow openings. Removal
of the inserts is similar to removing an electrical knock-out. Units
installed in horizontal discharge orientation do not require duct
covers.

Maximum cooling airflow — To minimize the possibility of
condensate blow-off from the evaporator, airflow through the units
should not exceed 450 CFM per ton.

Minimum cooling airflow — Minimum cooling airflow is 350
CFM per ton in cooling mode. Airflow can be lower in certain
modes when humidity removal is an issue however, low airflow
could result in indoor coil freezing and/or refrigerant floodback.
Minimum ambient cooling operation temperature — All
standard units have a minimum ambient cooling operating
temperature of 40°F (4.4°C). With accessory low ambient
temperature kit, units can operate at temperatures down to 0°F
(17.8°C).

Maximum operating outdoor air temperature for cooling is
125°F (51.7°C).
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BALANCE POINT WORKSHEET
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50VT-C

ELECTRICAL DATA

VOLTAGE NOMINAL
NOMINAL oANGE | COMPRESSOR | OFM | IFM | ELECTRIC POWER SUPPLY
MODEL | y_pH-Hz HEAT

MIN | MAX | RLA | LRA | FLA | FLA KW FLA MCA MOCP
-/- == 213 30
3.8/5 18.1/208 | 43.9/473 | 45/50
24 208/230-1-60 | 197 | 253 | 135 | 583 | 06 |38 | B e L
75/10 | 36.1/41.7 | 66.4/734 | 70/80
/- e 221 35
3.8/5 18.1/208 | 44.8/48.1 45/50
30 208/230-1-60 | 197 | 253 | 144 | 73 | 07 | 38 | 5472 25930 | 545596 | 60/60
75/10 | 36.1/41.7 | 67.3/743 | 70/80
11.3/15 | 54.2/625 | 89.9/1003 | 90/110
-/- -/- 25.8 40
3.8/5 18.1/208 | 484/51.7 | 50/60
208/230-1-60 | 197 | 253 | 167 | 79 1 | 38 [ 5472 259/30 | 58.1/632 | 60/70
75/10 | 36.4/41.7 | 70.9/77.9 | 80/80
11.3/15 | 54.2/625 | 935/1039 | 100/10
%6 /- /- 18.2 25
3.8/5 104/12 | 312/332 | 35/3
208/230-3-60 | 197 | 253 | 104 | 73 1| a1 O ohamht aiseme e
11.3/15 | 31.2/36.1 | 57.2/633 | 60/70
-I- /- 11 15
460-3-60 | 414 | 506 | 58 38 | 05 | 32 10 12/12 26/26 30/30
15 18/18 335335 | 35/35
-/- -/- 29 45
3.8/5 181/208 | 516/ 60/60
5.4/7.2 259/30 | 61.4/665 | 70/70
208/230-1-60 | 197 | 253 | 193 | 112 1 | 38 e sy Ao g
11.3/15 | 542/625 | 96.7/1071 | 100/10
15/20 72.2/833 | 119.2/1331 | 125/150
/- /- 221 35
42 3.8/5 10.4/12 35/37 35/40
208/230-3-60 | 197 | 253 | 135 | 88 1| a1 75/10 | 20.8/241 | 48/52.2 50/60
11.3/15 | 312/361 | 61/67.2 70/70
15/20 414479 | 738/819 | 80/90
/- e 11.2 5
10 1272 26.2/262 | 30/30
460-3-60 | 414 | 506 | 6 44 | 05 | 32 L s e
20 241241 | 414/414 | 45/45
/- e 332 50
3.8/5 18.1/208 | 55.8/592 | 60/60
5.4/7.2 259/30 | 655/70.7 | 70/80
208/230-1-60 | 197 | 253 | 196 | 130 | 11 | 7.6 A
11.3/15 | 54.2/625 | 1009/11.3 | 11025
15/20 72.2/833 | 123.4/137.3 | 125/150
/- i 258 35
a8 3.8/5 104/12 | 38.8/408 | 40/45
208/230-3-60 | 197 | 253 | 137 | 83.1 1 | 76 75/10 | 208/241 | 51.8/559 | 60/60
11.3/15 | 31.2/36.1 | 648/709 | 70/80
15/20 414/479 | 775/85.7 | 80/90
/- e 123 15
10 12712 273/273 | 30/30
460-3-60 | 414 | 506 | 6.2 a1 05 | 4 L s e
20 241241 | 424/424 | 45/45
/- e 395 60
3.8/5 181/208 | 621/655 | 70/70
5.4/7.2 25.9/30 71.9/77 80/80
208/230-1-60 | 197 | 253 | 244 | 1442 | 13 | 7.7 e A
11.3/15 | 54.2/625 | 107.3/117.6 | 110125
15/20 72.0/833 | 129.8/143.6 | 150/150
/- /- 287 20
60 3.8/5 104712 | 41.7/437 | 45/45
208/230-3-60 | 197 | 253 | 16 | 110 1 | 76 75/10 | 208/241 | 547588 | 60/60
11.3/15 | 31.2/36.1 | 67.7/738 | 70/80
15/20 414/479 | 80.4/885 | 90/90
/- e 143 20
10 12712 293/293 | 30/30
460-3-60 | 414 | 506 | 7.8 52 | 05 | 4 L s e oot
20 241241 | 44.4/444 | 45/45

See Legend and Notes.
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LEGEND

FLA - Full Load Amps

IFM - Indoor Fan Motor

LRA -Locked Rotor Amps

MCA - Minimum Circuit Amps

MOCP - Maximum Over Current Protection
OFM - Outdoor Fan Motor

RLA - Rated Load Amps

NOTES:

1.

In compliance with NEC (National Electrical Code) requirements
for multimotor and combination load equipment (refer to NEC
Articles 430 and 440), the overcurrent protective device for the
unit shall be Power Supply fuse or circuit breaker.

. Minimum wire size is based on 60 C copper wire. Ifother than

60 C wire is used, or if length exceeds wire length in table,
determine size from NEC.

. Unbalanced 3-Phase Supply Voltage

Never operate a motor where a phase imbalance in supply volt-
age is greater than 2%. Use the following formula to determine
the percentage of voltage imbalance

% Voltage imbalance

- 100 x MaX voltage deviation from average voltage
average voltage

29

EXAMPLE: Supply voltage is 230-3-60.

AB = 228 v
T BC = 231 v
AC = 227 v

Average Voltage = M’;er
686

3

= 229

Determine maximum deviation from average voltage.

(AB) 229 -228 =1v

(BC) 231-229 =2 v

(AC) 229 - 227 =2 v
Maximum deviation is 2 v.
Determine percent of voltage imbalance

2

% \oltage Imbalance = 100 x —
229

=0.8%

This amount of phase imbalance is satisfactory as it is below the
maximum allowable 2%.

IMPORTANT: If the supply voltage phase imbalance is
more than 2%, contact your local electric utility company
immediately.

A09604



50VT-C

TYPICAL CONNECTION WIRING SCHEMATIC - 208/230-1-60

CONNECTION WIRING DIAGRAM
DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING

UNIT COMPONENT ARRANGEMENT
— SCHEMATIC 208/230V-1-60
SECTION CCH / DR
Coggck_ﬁgioR |Ngé)&»f;ﬁn CONTROL BOX AREA or -, BLK' s BLK—.—‘ H— BLK @ BLK
ST 7 |_ cAP oFH
B vear

C H YEL
L1 I
B 1 EQUP GND STJIEIIE’II:.’Y- _éL BLK 1 21 T BRN
— — - POWER_TTiZ 23 YEL E_IF

WHEN USED

SEE HEATER
SCHEMATIC

[
FORWRING _ E\ESRCSEEIECT | . A&T,L‘TU%NMRE BLK COMP
- ,_;vsm_ca wrows | SZE2ANG, _E[Q%%“D YEL R
BOX. ENTRY =
BLU
LPS HPS R
o5 BLU —@—BLK BLK X GND
YEL:
BLU [— GRNIYEL—
o DB o) o =
1
| (o E RVS YEL SEENOTE ]
i 1
| BLK C oOxXOZx
LoD ) TRAN e a o]
CONNECTIONS c1 GRN/YEL [RRRR
SHOWN NEAR DFT
CONTACTOR 1 [BFT PNK—@—l (24) (c) BRN
D A N SEE NOTES 4/5
Y P3
— BRN RED BRN
|
[ [c][c][o]
4 3 2 1
Pt 8 7 6 5 4 3 21 J1:|1
O [o] IE,W_Z”_T_‘ [c] seeod] (O
— SEE NOTE 11
~RED — / ACCESSORY ELECTRIC/HEAT WHEN USED
WHT= e 4 PLUG  PLUG
YEL s B2 4 cochcs £ 0= M- — — BN — = — — = 7
BRN — THRU oF coOmM/C CoM C Lo g = HI BRN 1 |1 |— HRT (5 KW) |
ORN m— @ — STANDOFF b, « T || | \ |
SCE e - WHT——1 |;I-—WHT———— o@c BRN - |
w HR1,23 & 4 (20 KW)
T-STAT ECN N I? AN BRN I
o ~VIo —— - —Vvio — — — — g O
B \ | O
0 SEENOTE 7 IFB — I_I | | I
R--TC RED—
o —pnk—4| 4L — pnk— — — - @ BRN - |
C-- BRN ————8M88 200000 OC —|—| BRN I
ey Yy c00ee HR1 &2 (10°KW)
Y--éLYEL > 5 e v —Nm< 0 GRY— 5 |5|_ — .GRY— — — '— |
6-- PllanSo2g Plo2a| — M| zg2g - HR1, 283 (15 K0) " B
A L — i | £ NHwAR @0— — — — — —
DH- - BLU gl e MAIN ACCESSORY
W -5 E|z HARNESS
v - vio | |
NOTES: LEGEND
1. IF ANY OF THE ORIGINAL WIRES FURNISHED ARE REPLACED IT MUST BE
c CONTACTOR IFM INDOOR FAN MOTOR
, e SR b s
3. USE 75 DEGREES C COPPER CONDUCTORS FOR FIELD INSTALLATION. (O TERMINAL (MARKED) CCH  CRANKCASE HEATER OFM OUTDOOR FAN MOTOR
4. REFER TO INSTALLATION INSTRUCTIONS FOR CORRECT SPEED SELECTION O TERMINAL (UNMARKED) COMP COMPRESSOR MOTOR RVS ~ REVERSING VALVE
FOR IFM. CTD COMPRESSOR TIME DELAY TRAN  TRANSFORMER
5. RELOCATION OF SPEED TAPS MAY BE REQUIRED WHEN USING FIELD ®  SPLCE DH DEHUM T-STAT  THERMOSTAT
INSTALLED ELECTRIC HEATERS. CONSULT INSTALLATION INSTRUCTIONS O» SPLICE (MARKED) DB DEFROST BOARD
TO DETERMINE CORRECT SPEED TAP SETTING. DFT  DEFROST TEMPERATURE SWITCH
6. “DO NOT DISCONNECT PLUG UNDER LOAD". —— FACTORY LO VOLTAGE DR DEFROST RELAY (SEE DB)
7. THIS FUSE IS MANUFACTURED BY LITTLE FUSE, PN 287003. — —  FIELD CONTROL WIRING GND  GROUND
g, ”.hi.Tc.FXéﬁT\(s)g Y2 zstiiPPED N STD OB ——— FIELD POWER WIRING HPS  HIGH PRESSURE SWITCH
C | ’ — -~ ACCESSORY OR OPTIONALWRING ~ HR HEATER RELAY
10. CCH NOT USED ON ALL UNITS. B INDOOR FAN BOARD
1. DEHUM FEATURE CANNOT BE USED WHEN ECONOMIZER IS INSTALLED. UNIT ——  FACTORY HI VOLTAGE
FACTORY - SHIPPED IN STD MODE.
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TYPICAL LADDER WIRING SCHEMATIC - 208/230-1-60

LADDER WIRING DIAGRAM
DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING

DEFROST TIMING SELECTION L1 I USE COPPER CONDUC'&ORS ONLY | EquipGND
30 60 90 W FIELD SELECTABLE OPTIONS FOR TIME PERIOD —
O ( ) O 1 ) | BETWEEN DEFROST CYCLES (MINUTES) BLK 208/230 VAC. 60 HZ. 1PH
FACTORY DEFROST SETTING IS 60 MIN. BLK
[C:11 L2
SPEED JUMPERED TEST PINS (USE METAL OBJECT)
0P PILLD SPREA R VoLt ) ¢ o /'F USED |
1. DFT MUST BE CLOSED TO INITIATE DEFROST CYCLE. IF NECESSARY, REMOVE DFT - _I l_( )—Y YEL
CONNECTION BEFORE PLACING JUMPER ACCROSS DFT PINS. r{C;11 BLK
2. AT THE SAME TIME DFT CLOSED, JUMPER “SPEED UP” PINS WITH SMALL SCREW DRIVER
UNTIL DEFROST IS INITITATED. THEN REMOVE SCREW DRIVER. DR
3. SHORTED “SPEED UP” PINS WILL SPEED UP TIMER BY A FACTOR OF 256.
;21 (O==BLK =G e f—0F2)=BLK ~@=BLK
IF USED
-
YEL e ) C;23
—— B K
YEL )Ci23
| IFM SEE NOTE 6 /
it BLK
AN GRNJYEL
SEE NOTE 6 7
e BLK 230) (208) (COM) YEL—C()) C:23
TRAN
: e al GRNYEL |
SEE NOTE 7— 24VACR
BRN
[\ Fuse IFB
T-STAT | 3AWP J)
R ---F_reDf Pt w IFBCOMIC

¢ ---BRNPI2-O T

Y- ye P13 -0 e
6 - RN P4 O |
DH - - - 52— gLy 4—P15 O ~vooir  —O LY

w-- -éLWHT——P1-6 O w DB
Vo VIO4—P17 =O w3
0 ---TtORN ORN | P22
P2-4 O— RED— O
P23 O WHT— P23
P22 O—{-YEL—@—YEL—
P2-1 O BRN—| ‘]
LPS O—F—BRN—)P2-
YO BLU—@-BLU sl | o NP
FOR WIRING WITH ELECTRIC HEATERS SEE SCHEMATIC ON
DFT

HEATER ACCESSORY
SINGLE POINT CONNECTION SHOWN
WITHOUT FUSES P3 -1 O+— PNK
QUTRUSES
S| %Bﬁ 5‘ o} P3 -2 Of— PNK

| T D 0
ol éﬁ el | ELECTRIC PLUG

HEATER

- - - —
- = P4-1“C' O—f—BRN -
TO CONTACTOR (_—~_—_, P42 W2 O—d—wHT &5
P4-3 ‘w2 O—f— VIO 2o
WITHIF'lE_ES: __(__ - Pa4 ‘W3 O—— PN g%
v = s m=n P45 Wy O—f— GRY 2

- X0 TBLK-||_|_

0
- — — - | eLectric . - EB:
LZ—I% T XO<gvwg = :j HEATER L%W -8 A‘ ’ BRN ———— O IFB.COM

—PNK N
—_ —RED— o
i = 2O ey st SD[O SEENOTES 45| SIS
— - = = | NOTE 11— —BLK
__ _ DEHUM
TO CONTACTOR ( - — -

p HI%H

-+
|H |||| || |‘| || |||I| ‘|H|HI|I|!|J”|| || |‘| ||I||”|II‘| | |‘| 50VT500481 REV. -
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50VT-C

TYPICAL CONNECTION WIRING SCHEMATIC

- 208/230-3-60

CONNECTION WIRING DIAGRAM
DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING

UNIT COMPONENT ARRANGEMENT SCHEMATIC 208/230V-3-60 ceH ,'/F USED ¢g R
TR OFM BLK BLK m(OF ) A OF 2o BLK @ BLK
COMPRESSOR | INDOOR FAN CONTROL BOX AREA BLK  GRN BLK cAP OFM
SECTION SECTION NOLERT Fil ¢ 1 I ,717 = YEL
CONNECTION B 1 U c ad 9
ELEC, HEAT FIELD — S L BLK @3 3
WHEN USED EQUP GND SUPPLY BRN
o POWER __ 3 VEL VEL
COMP géaéﬁ;‘%’? - - UNIT ONLY EQUIP_GND L MP
s OSCOWECT | MAXIMUM WIRE BLK ’f’ co
R it | i1, SIZE 2 AWG. < ’W‘
s [coA ,WL_;WE ’mﬁr{ L2 BLU
LPS HPS
&5 @—BLU —o— BLK@—BLK YEL
Bl —6RN/YEL—
O [ N DB O SEE NOTE(__
G, i RVS I
1
i ® [3 i » BRN TRAN GRN/YEL
ECONOWZER GO c
_ UG _ECON CONNECTIONS BLU C1 BRN
Ju PNK @ BLU ! SHOUN NEAR . P3 DFT SEE NOTES 4/5
| ﬁ FNK—.[BLU ] CONTACTOR I DFT]r PNK '
N v o [RH-PNK |
| : GR P2 |
1l 2L yEL
B BRN T 3 2 1 ; | = @o@ _I
K
lz:ﬂ_gz i y 7 6 5 4 321 —1 ! @@@ | BRN
O L__| E,_‘ -LY__l [c] seeepue] () | .:
[ ReD—
WHT - - | : NOTE13
YEL o | = —
o RED BRN
— — JI ! |
DED
BRN ' | /—SEE NOTE 8
[ | Coco &g —
o sl " Gome cow o 0 so2
| STANDOFF| 2 n 2 ACCESSORY ELECTRIC/HEAT WHEN USED
=Yoo i
N e PLUG  PLUG -t - — =
| $§< 1 R = — =7 L
- T-STAT J | Ege IFB —BRN—1| 11— | HR1 (5 KW) I |
.- eyl | N seenorer T ; |_|_ WHT_|_BRN A
SEE 0.-m v | ceccccee 4] |_| HR12:3 84 (20 ) 8RN |
e " NOTEf1 R -- T RED - sccee vio——131] 3 VIO AN |
NOTER2 = ; ;im”; C-- BRN ' g z —~ o e —N o< o ] |_|— ol & O ||
R At V- leosos22 | Plor2e] — Mozgze R | |
: ‘_B_K‘ﬂ%___“ G--Q—GRN—l = H —PNK—4 | ‘41— PN — BRN |
IR EREY Y I (%3 ] HR1 & 2 (10 KW) |
T W - TT—WHT @l F GRY— 5| |5— -GRY—|— |
SEE v - Vo) S ' — HR1,2&3 (15KW)
NOTE 12 | / HEATER ~ — — — — — .
MAIN ACCESSORY
NOTES: I HARNESS
1. IF ANY OF THE ORIGINAL WIRES FURNISHED ARE REPLACED IT MUST BE REPLACED LEGEND
WITH THE SAME OR ITS EQUIVA _—
g D T & reosu Do 5 e
4. REFER TO INSTALLATION INSTRUCTIONS FOR CORRECT SPEED SELECTION FOR IFM. O TERMINAL (MARKED) CAP - CAPACITOR :Ea mgggg ;ﬁm a%/-}%DR
5. RELOCATION OF SPEED TAPS MAY BE REQUIRED WHEN USING FIELD INSTALLED o TERMINAL (UNMARKED CCH ~ CRANK CASE HEATER
EBECTR(I:C EEQEERS CSNSULE INSTALLATION INSTRUCTIONS TO DETERMINE ( ) COMP  COMPRESSOR MOTOR (L)PF?/I LO%\QIDF(’)ROEF?}S:%EM%\/%/&?H
6. “DO NOT DISCONNECT PLUG UNDER LOAD" ® SPLICE DB DEFROST BOARD RVS  REVERSING VALVE
7. THIS FUSE IS MANUFACTURED BY LITTLE FUSE, PIN 287003, » SPLICE (MARKED) DH  DEHUMIDIFICATION MODE STD  STANDARD MODE
8. DEHUM FEATURE CANNOT BE USED WHEN ECONOMIZER IS INSTALLED. UNIT DFT  DEFROST TERMPERATURE
FACTORY - SHIPPED IN STD MODE. —— FACTORY LO VOLTAGE SWITCH TRAN  TRANSFORMER
%. CCHAGT USED ONALL UNITS. — — FIELD CONTROL WIRING DEHUM  DEHUMIDIFICATION MODE T-STAT  THERMOSTAT
11 REMOVE YELLOW SPLICE WHEN ECONOMIZER AND ECONOMIZER RELAYS ARE USED | _ (11 0 pOWER WIRING R DEFROST RELAY (SEE DB)
12 WHDEﬁ%’\(I),\‘O%\ICgME?E%E)\.@B FngloAﬁng(%ER RELAYS ARE USED CONNECT THE YELLOW ECON. ECONOMIZER
" AND BLACK WIRES TO RELAY ‘R” AS SHOWN. RELAY KIT REQUIRED WITH ECONOMIZER | — =~ Q?F%ﬁ%SORY OR OPTIONAL EﬁB'P Eggwgm
AND HEAT PUMP / DUAL FUEL UNITS.
13. WHEN ECONOMIZER AND ECONOMIZER RELAYS ARE USED, INSTALL WIRES AS SHOWN | wmmme FACTORY HI VOLTAGE HPS  HIGH PRESSURE SWITCH
ONTO THE COILS OF RELAY R AND RELAY R1.
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TYPICAL LADDER WIRING SCHEMATIC - 208/230-3-60

LADDER WIRING DIAGRAM
DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING

DEFROST TIMING SELECTIO USE COPPER CONDUCTORS ONLY
L2 L1
%g 60 % W1 | FELD SELECTA%S OCPT(I:ONg FORTIME PERIOD I FIELD SUPPLY J_—EQUIP GND
BETWEEN DEFROST CYCLES (MINUTE =
FACTORY DEFROSTSETI'ING(\S GOMIN.) BLK 208/230 VAC. 60 HZ. 3PH
SPEED JUMPERED TEST PINS (USE METAL OBJECT) C\C-‘H BLK 3
P FIELD SPEED-UP CYCLE ' IF USED oS I
. DFTMUST B2 CLOSED T0INITIATE DEFROST CYCLE. I NECESSARY, REMOVE DFT 1 C G2t CCH VEL
CONNECTION BEFORE PLACING JUMPER ACCROSS DFT PINS —] |- BLK OO e
2. AT THE SAME TIME DFT CLOSED, JUMPER “SPEED UP" PINS WITH SMALL SCREW DRIVER {C;11 '7:1_'
UNTILDEFROST IS INITITATED. THEN REMOVE SCREW DRIVER.
3. SHORTED *SPEED UP’ PINS WILL SPEED UP TIMER BY A FACTOR OF 256. DR oM
C:21 ( O)===BLK —.—‘H— (OF2)=BLK =@=BLK
FOR WIRING WITH ELECTRIC HEATERS SEE SCHEMATIC ON YEL
HEATER ACCESSORY IF USED
SINGLE POINT CONNECTION SHOWN -
WITHOUT FUSES CAP VEL
— —( ) C;13
uJ%BLK— .|_ c 1
—I_ N T F
) 4}} L - ELECTRIC
____ HEATER BRN:
u_|4-|i_5w- =] | I
= P comP
70 CONTACTOR &
W s B W
u —IE_ Eoauie YEL )Ci23
= T ‘—I_ x IFM SEE NOTEG/
—_-D‘q Ve — — - |ELECTRC e BLK
B it S - s AN GRN[YEL
= [ 3 { SEE NOTE 6 Vet
BLU T
u—|I§L__ "' Citt O BLK 230) (208) (Gow) YEL——C) Ci13
L — O 7
[ _ TRAN
TO CONTACTOR [— — i
RED 24V
GRN/YEL
SEE NOTE 7 BRN
T-STAT IFB,COMIC
- RED—
R Y .
[ ---é}—BRN——PW-Q—O “C | @
1 —_ - —— gy —— - —— - —— - —— - C
v i L ps Oy | }_ T
G ---éLGRN——P14 EOKS | SEE
NOTE 13
DH ---éLBLU —P1:5 <O “y2H' o
©) IFBC
W - P16 O e o DB o)l
S RRSR N B
Voo vio—— L pig -Owy —: P2-1(0)
0 ---forn—§ RN O P140)  p, 4(%‘
v2 2 ery P24 O———F—RED— O P1-7R)
P23 O—f—————wHT—O) P1-6(W2) _@_
P22 O—VEL ~YEL—HO P15(Y) ]
O—BRN—()P2-1
YO BlU-e- BLU BLU P13
DFT,
ol @
- O PC P32 O—— PNK
SH O P4-2 “W2 SEE |
g; O P4-3 “W2" NOTE 11 9 IFB;COM
=2 O p44wy L yL o
s O P4-5W3" S
L%W SEE NOTES 45
SEE  STD|O i
NOTE 8 —| O i
DEHUM M 2
o} |
0 HIGH B BRN
77 | 0 BLKgimu @ O
@5 )
HOL
|_= —J ECON IFB;COMIC

50VT500482 REV. -
A150521

33



50VT-C

TYPICAL CONNECTION WIRING SCHEMATIC - 460-3-60

CONNECTION WIRING DIAGRAM

DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING

o OFR

UNIT COMPONENT ARRANGEMENT SCHEMATIC 460-3-60 ccH I USED
OUTDOOR FAN owWwok
OFM
SECTION

COMPRESSOR INDOOR FAN CONTROL BOX AREA BLK
SECTION SECTON | e P
CONNECTION B0

P || ELEc. Hear FIELD — g LJ BLK

P VHENUSED | EQUP G\D gg’;\fg

HCF - — =

SEE HEATER
SCHEMATIC

OFM

YEL

BLK e T e Aff(3 e BLK meee@=eBLK
K I
CAP
ke

BRN

coup UNIT ONLY EQUIP GND e ’.
i FORWIRNG | E:;g,ggm | " éQgg'ﬂW&RE 2 BLK ﬂ COMP
s °fe Er A o NG
B LPs HPS,
@Bl @—BLU —eo- BLK—@—BLK — YEL
GRN/YEL—
BLU BRN BLK [
L YEL ~
' BLU SEENOTE6 12V J
) DB © RVS ~——— BLK —(460) (460)
1
DR BRN.
= | 8RN TRAN GRN/VEL
ECONOMIZER | BK c @y ()
|'7= P_I_;|UG PNK B-LUEC_ON_ , CONNECTIONS BLU 53 o C1 C2 RED BRN BRN
—.I‘ SHOWN NEAR
It F’NK—.[BLU:. 71 || conmeror i 1 [BFTF PNK @, . SEE NOTES 4/5
I"EI - [RH- PNK
268 op Y 2 |
| --;'1—--YEL P2 BLU— |
RED 7] [c][c][o 30 60 90 W \
[ reEe i) R
'k g BLK J1 | I
l%ﬁ—z P157554321 —1 @0@ I
@ @ m LC__| SPEEDUP !
O IF:J & I SEE
REDI—J I NOTE 13 BRN
W i
— BRN - |
ORN A
——— | RED SEE NOTE 8
— BRN \ /-
®
' s O o | gd9
s | = E T
| TR =, COWC CoMoCo Lo aTs ACCESSORY ELECTRIC HEAT WHEN USED
| STANDOFF ég o x y
= e
! |_|J< coTTTTTTT T
T-STAT | i I S 4
VEL 2 e | s - SEENOTE 8 IFB 4 | -
Y2-- | !
. WHT. -WHT-ﬂ:-- 3
SEE ; ‘
s —>] MNoEt— ||| | R--=RED— | | Feevwe~] | ;
NOTE 12 TR 17{1”;
gl oty
FeiT
BT e ® i
W= T—WHT ale LEGEND
WO v -TeVio T T /N FIELD SPLICE DB DEFROSTBOARD
DH DEHUMIDIFICATION MODE
O TERMINAL (MARKED) DFT DEFROST TERMPERATURE
O TERMINAL (UNMARKED) SWITCH
® SPLICE DEHUM  DEHUMIDIFICATION MODE
NOTES: DR DEFROSTRELAY
(O SPLICE (MARKED)
1. IF ANY OF THE ORIGINAL WIRES FURNISHED ARE REPLACED IT MUST BE REPLACED WITH THE SAME OR ITS EQUIVALENT. ECON  ECONOMIZER
2. SEE PRE SALE LITERATURE FOR THERMOSTATS. —— FACTORY LO VOLTAGE EQUIP  EQUIPMENT
3. USE 75 DEGREES C COPPER CONDUCTORS FOR FIELD INSTALLATION. — — FIELD CONTROL WIRING GND  GROUND
4. REFER TO INSTALLATION INSTRUCTIONS FOR CORRECT SPEED SELECTION FOR IFM. HPS  HIGH PRESSURE SWITCH
5. RELOCATION OF SPEED TAPS MAY BE REQUIRED WHEN USING FIELD INSTALLED ELECTRIC HEATERS. CONSULT INSTALLATION — - FIELD POWER WIRING HR HEATER RELAY
INSTRUCTIONS TO DETERMINE CORRECT SPEED TAP SETTING. IFB INDOOR FAN BOARD
6. “DO NOT DISCONNECT PLUG UNDER LOAD". —-- OV?F%EI%SORY OR OPTIONAL FM INDOOR FAN MOTOR
7. THIS FUSE IS MANUFACTURED BY LITTLE FUSE, PIN 287003. IPS  LOW PRESSURE SWITCH
8. DEHUM FEATURE CANNOT BE USED WHEN ECONOMIZER IS INSTALLED. UNIT FACTORY - SHIPPED IN STD MODE. = FACTORY HI VOLTAGE OFM  OUTDOOR FAN MOTOR
9 NEC CLASS 2, 24v. C  CONTACTOR OFR  OUTDOOR FAN RELAY
10. CCH NOT USED ON ALL UNITS. CAP CAPACITOR RUS  REVERSING VALVE
11. REMOVE YELLOW SPLICE WHEN ECONOMIZER AND ECONOMIZER RELAYS ARE USED AND CONNECT TO RELAY R1 AS SHOWN. GCH GRANK CASE HEATER
12. WHEN ECONOMIZER AND ECONOMIZER RELAYS ARE USED CONNECT THE YELLOW AND BLACK WIRES TO RELAY ‘R" AS SHOWN. COMP GOMPRESSOR MOTOR STD  STANDARD MODE
RELAY KIT REQUIRED WITH ECONOMIZER AND HEAT PUMP / DUAL FUEL UNITS. TRAN  TRANSFORMER
13. WHEN ECONOMIZER AND ECONOMIZER RELAYS ARE USED, INSTALL WIRES AS SHOWN ONTO THE COILS OF RELAY R AND RELAY R1. T-STAT  THERMOSTAT
A150522
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TYPICAL LADDER WIRING SCHEMATIC - 460-3-60

LADDER WIRING DIAGRAM
DANGER: ELECTRICAL SHOCK HAZARD DISCONNECT POWER BEFORE SERVICING

DEFROST TIMING SELECTION L ’ | USE COPPIE_EIEL%OSNUDPUP%;ORS ONLY | 13
30 60 90 W1 | FIELD SELECTABLE OPTIONS FOR TIME PERIOD
O O BETWEEN DEFROST CYCLES (MINUTES) 460 VAC. 60 HZ. 3PH GRN/YEL
FACTORY DEFROST SETTING IS 60 MIN. iK o —L EQUIP GND
: BLK oo} BLK -
g0 [ by oeen e =T 3
1. DFT MUST BE CLOSED TO INITIATE DEFROST CYCLE, IF NECESSARY, REMOVE DFT ., IFUSED
CONNECTION BEFORE PLACING JUMPER ACCROSS DFT PINS. | C21
2. AT THE SAVEE TIVE DFT CLOSED, JUMPER “SPEED UP” PINS WITH SMALL SCREW DRIVER C:11 4
UNTILDEFROST IS INITITATED. THEN REMOVE SCREW DRIVER. 1 1 OFR OFM
3. SHORTED “SPEED UP" PINS WILL SPEED UP TIMER BY A FACTOR OF 256.
C;21 BLK == H/H : P B| K
FOR WIRING WITH ELECTRIC HEATERS SEE SCHEMATIC ON
HEATER ACCESSORY
SINGLE POINT CONNECTION SHOWN
WITHOUT FUSES BRN cap c
— C;23
UJ%BLK— 3 - o YEL—O—' |—(' C13
! 4_[} o j ELECTRIC
_4_ — HEATER COMP
BLU
LS—'ﬁLBLU— | I T
-L—I o | T2 3 YEL
TOCONTACTOR( — —_| — B K T1 |
WTHFUSES YEL /_ C13
— = = — _I IFM
u_@_ - 1 SEE NOTE 6
{O— T-BK- Cn BLK
I— = r J '—I_ I GRN[YEL
O ey ! SEE NOTE 6
L2—|b___'D_<:' LU L C; 11 (O BLK (50) 1ran (60 YEL: O3
O g
_ 4
TO CONTACTOR E - _—I_! RED
SEE NOTE 7 e 24|V|§%R
T-STAT 3 AMP
R---ro— e g
Y-S ITIPAg B e G ) ()
R e ey e '
Y YEL P30 i | - —— g —— - —— - —— - o
6 - ern— L O |
DH ---éLBLU —1P15 O oH' o
T - L p1s —O [
oW | DB
Vo-- -éL VIO ——P17 —O “W3" —: P2-1(0)
0 ---fR ORN & RV—LO P40 4(%-
2B Ry P24 O— RED—-O P1-7R)
P23 O— WHT—HO P1-6(W2)
P22 O—VEL ~YE—-O) P1-5(Y)
P2-1 (O—BRN O P13(0) LPS O—F—BRN—()P2-1
YO BlU-o- BLU—@— BLU < :
DFT
o ol ﬁl
oAccessory [ B O patre - P3-20-—PNK
ELECTRIC HEAT % NOTE 1
- WHT OP4-2 'W2' BRN ) IFB;COM
| LR
L%W SEENOTES 45 [ =BY e : i
-Red - \:\ BLK
SEE  STD[O —BLK ECONOMIZER ”RT" i R
NOTE8—~ PLUG R
DEHUM (7]
o} [13
O HIGH e
7 | 0
|[Bis
uRYJ

RED —

50VT500484 REV. -
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50VT-C

CONTROLS

Operating sequence

When power is supplied to unit, the transformer (TRAN) is
energized.

On units with crankcase heater, heater is also energized.

Cooling — With the thermostat in the cooling position, the
thermostat makes circuit R-O. This energizes the reversing valve
solenoid (RVS) and places the unit in standby condition for
cooling.

As the space temperature rises, the thermostat closes circuit R-Y.
A circuit is made to contactor (C), starting the compressor (COMP)
and outdoor-fan motor (OFM). Circuit R-G is made at the same
time and starts the indoor-fan motor (IFM).

When the thermostat is satisfied, contacts open, deenergizing C.
The COMP and OFM stop, and the IFM stops after the preselected
time delay.

Heating — On a call for heat, thermostat makes circuits R-Y and
R-G.

A circuit is made to C, starting COMP and OFM. Circuit R-G also
is completed, energizing IFR and starting IFM after the selected
time delay.

Should room temperature continue to fall, circuit R-W is made
through second-stage thermostat. If optional electric heat package
is used, a relay is energized, bringing on first bank of supplemental
electric heat. When thermostat is satisfied, contacts open,
deenergizing contactor and relay; motors and heaters deenergize.

Defrost — Defrost board (DB) is a time and temperature control,
which includes a field-selectable time period (dip switch 1 and 2
on the board) between checks for defrost (30, 60, 90, or 120
minutes). Electronic timer and defrost cycle start only when
contactor is energized and defrost thermostat (DFT) is closed.

The defrost board is also equipped with a third dip switch for
selecting Quiet Shift operation. The Quiet Shift operation turns
compressor off at defrost initiation and termination. Unit is factory
shipped with quiet shift turned off.

Defrost mode is identical to cooling mode, except outdoor fan
motor stops and a bank of optional electric heat turns on to warm
air supplying the conditioned space.

NOTE:

1. Compressor time delay occurs through the defrost control
board.

2. Defrost control board has built in 5 minute compressor
delay; once the compressor has started and then stopped, it
cannot be restarted again until 5 minutes have elapsed.

36



GUIDE SPECIFICATIONS
Packaged Heat Pump System

HVAC Guide Specifications

Size Range: 2 to 5 Tons, Nominal Cooling

Part 1—General
SYSTEM DESCRIPTION

Outdoor, packaged, air-to-air heat pump unit utilizing a hermetic
scroll compressor for cooling duty and optional electric heating.
Unit shall discharge supply air vertically or horizontally as shown
on contract drawings. Outdoor fan/coil section shall have a
draw-thru design with vertical discharge for minimum sound
levels.

QUALITY ASSURANCE

A.

B.

G.

Unit shall be rated in accordance with AHRI Standards
210/240 and 270.

Unit shall be designed in accordance with UL Standard
1995.

. Unit shall be manufactured in a facility registered to ISO 9001

manufacturing quality standard.

. Unit shall be UL listed and c-UL certified as a total package

for safety requirements.

. Roof curb shall be designed to conform to NRCA Standards.

Insulation and adhesives shall meet NFPA 90A requirements
for flame spread and smoke generation.

Cabinet insulation shall meet ASHRAE Standard 62P.

DELIVERY, STORAGE AND HANDLING

Unit shall be
recommendations.

stored and handled per manufacturer’s

Part 2 — Products
EQUIPMENT

A.

General:

Factory-assembled, single-piece, heat pump unit. Contained
within the enclosure shall be all factory wiring, piping, controls,
refrigerant charge (R-410A), and special features required prior
to field start-up.

. Unit Cabinet:

1. Unit cabinet shall be constructed of phosphated,
zinc-coated, pre-painted steel capable of withstanding 500
hours of salt spray.

2. Normal service shall be through 3 removable cabinet
panels.

3. The unit shall be constructed on a rust proof unit base that
has an externally trapped, integrated sloped drain.

4. Indoor fan compartment top surface shall be insulated with
a minimum 1/2-in. (13 mm) thick, flexible fiberglass
insulation, coated on the air side and retained by adhesive
and mechanical means. The indoor wall sections will be
insulated with a minimum semi-rigid, foil-faced board
capable of being wiped clean. Aluminum foil-faced
fiberglass insulation shall be used in the entire indoor air
cavity section.

5. Unit shall have a field-supplied condensate trap.

6. Metal Insulated Duct Covers for side discharge will be
standard on all sizes.

7. Unit insulation conforms to ASHRAE 62P.

. Fans:

1. The indoor fan shall be 5-speed, direct-drive, as shown on
equipment drawings.

shall be

with

2. Fan wheel shall be made from steel and
double-inlet type with forward-curved blades
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corrosion resistant finish. Fan wheel shall be dynamically
balanced.

3. Outdoor fan shall be direct-drive, propeller-type with
aluminum blades riveted to corrosion resistant steel spiders,
be dynamically balanced, and discharge air vertically.

. Compressor:

1. Fully hermetic compressors with factory-installed vibration
isolation.

2. Scroll compressors shall be standard on all units.

. Coils:

Indoor and outdoor coils shall have aluminum plate fins
mechanically bonded to seamless copper tubes with all joints
brazed. Tube sheet openings shall be belled to prevent tube wear.
Refrigerant Metering Device:

Refrigerant metering device shall be thermostatic expansion
valve or fixed orifice for cooling, and fixed orifice for heating.

. Filters:

Filter section shall consist of field-installed, throwaway, 1-in.
(25 mm) - thick fiberglass filters of commercially available
sizes.

. Controls and Safeties:

1. Unit controls shall be complete with a self-contained, low-
voltage control circuit.

2. Units shall incorporate an internal compressor protector that
provides reset capability.

Operating Characteristics:

1. Unit shall be capable of starting and running at 125°F
(51.7°C) ambient outdoor temperature.

2. Compressor with standard controls shall be capable of
operation down to 40°F (4.4°C) ambient outdoor
temperature in cooling mode.

3. Unit shall be provided with 90-second fan time delay after
the thermostat is satisfied.

Electrical Requirements:

All unit power wiring shall enter the unit cabinet at a single

location.

. Motors:

1. Compressor motors shall be of the refrigerant-cooled type
with line-break thermal and current overload protection.

2. All fan motors shall have permanently lubricated bearings,
and inherent, automatic reset, thermal overload protection.

3. Condenser fan motor shall be totally enclosed.
4. Evaporator fan motor to be ECM Motor.

. Special Features Available:

1. Coil Options:
Base unit with tin plated indoor coil hairpins available as a
factory installed option.

2. Compressor Start Kit (single phase units only):
Shall provide additional starting torque for single-phase
COMmpressors.
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GUIDE SPECIFICATIONS (CONT)

3. Thermostat:

To provide for two-stage heating and one-stage cooling in
addition manual or automatic changeover and indoor fan
control.

. Crankcase Heater:

Shall provide anti-floodback protection for lowload cooling
applications.

. Economizer:

(Horizontal - Field installed accessory)

(Vertical - Field installed accessory)

a. Economizer controls capable of providing free cooling
using outside air.

b. Equipped with low leakage dampers not to exceed 3%
leakage, at 1.0 IN. W.C. pressure differential.

c. Spring return motor shuts off outdoor damper on power
failure.

. Electric Heaters

a. Electric heater shall be available as a field installed
option.

b. Heater elements shall be open wire type, adequately
supported and insulated with ceramic bushings.

c. Electric heater packages must provide single point
power connection capability.

. Filter Rack Kit:

Shall provide filter mounting for downflow applications.
Offered as a field installed accessory.

. Flat Roof Curb:

Curbs shall have seal strip and a wood nailer for flashing
and shall be installed per manufacturer’s instructions.
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10.

11.

12.

13.

14.

15.

. Low Ambient Package:

Shall consist of a solid-state control and outdoor coil tem-
perature sensor for controlling outdoor-fan motor opera-
tion, which shall allow unit to operate down to 0°F
(-17.7°C) outdoor ambient temperature.

Manual Outdoor Air Damper:

Package shall consist of damper, birdscreen, and rainhood
which can be preset to admit outdoor air for year-round
ventilation.

Square-To-Round Duct Transitions (24-48 size):
Shall have the ability to convert the supply and return open-
ings from rectangular to round.

Time Guard II

Automatically prevents the compressor from restarting for
at least 4 minutes and 45 seconds after shutdown of the
compressor. Not required when a corporate programmable
thermostat is applied or with a RTU-MP control. Offered as
a field installed accessory.

Dual Point Electric Heaters|

Allows you to power the electric heater and unit contactor
separately by having two individual field power supply
circuits connected respectively.

Cabinet Leakage

Certified to leak 2% or less of nominal air conditioning
CFM delivered when pressurized to 1-in. W.C. With all
present air inlets, air outlets, and condensate drain port(s)
sealed. Available as a factory installed option.

Louver Metal Outdoor Coil Grille

Shall provide hail and vandalism protection. Available as a
factory installed option and a field installed accessory.

Catalog No:50VT-10PD

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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