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Introduction

General Description

McQuay air-cooled water chillers are complete, self-contained automatic refrigerating units that
include the latest in engineering components arranged to provide a compact and efficient unit. Each
unit is completely assembled, factory wired, evacuated, charged, tested and comes complete and
ready for installation. Each unit consists of multiple air-cooled condensers with integral subcooler
sections, multiple accessible semi-hermetic single-screw compressors, replaceabl e tube multiple circuit
shell-and-tube evaporator, and complete refrigerant piping. Liquid line componentsincluded are
manual liquid line shutoff valves, charging valves, filter-driers, liquid line solenoid valves,
sightglass/moisture indicators, and electronic expansion valves. Other featuresinclude compressor
heaters, an evaporator heater for low ambient water freeze protection, automatic one time pumpdown
of refrigerant circuit upon circuit shutdown, and an advanced fully integrated microprocessor control
system.

Nomenclature

j\

Liquid Injected Design Vintage

Air-Cooled

Rotary Screw Compressor Nominal Tons

Inspection

When the equipment isreceived, all items should be carefully checked against the bill of lading to
insure acomplete shipment. All units should be carefully inspected for damage upon arrival. All
shipping damage must be reported to the carrier and a claim must be filed with the carrier. The unit’'s
serial plate should be checked before unloading the unit to be sure that it agrees with the power
supply available. Physical damage to unit after acceptance is not the responsibility of McQuay
International .

Note: Unit shipping and operating weights are available in the Physical Data Tables.

Installation and Start-up

Note: Installation and maintenance are to be performed only by qualified personnel who are familiar
with local codes and regulations, and experienced with this type of equipment.

CAUTION
Sharp edges and coil surfaces are apotential injury hazard. Avoid contact with them.

Start-up by McQuayServiceisincluded on all units sold for installation within the USA and Canada.
Two week prior notification of start-up isrequired. The contractor should obtain a copy of the Start-
up Scheduled Request Form from the sales representative or from the nearest office of
McQuayService.
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Handling

Care should be taken to avoid rough handling or shock due to impact or dropping the unit. Do not
push or pull the unit from anything other than the base, and block the pushing vehicle away from the
unit to prevent damage to the sheetmetal cabinet and end frame (see Figure 1).

Never allow any part of the unit to fall during unloading or moving as this may result in serious
damage.

Tolift theunit, 2% “ (64 mm) diameter lifting holes are provided in the base of the unit. Spreader bars
and cables should be arranged to prevent damage to the condenser coils or unit cabinet (see Figures 2
through 5).

Figure 1, Suggested Pushing Method Figure 2, Suggested Lifting Method, ALS 070-204
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Figure 3, Suggested Lifting Method, ALS 205-280
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Figure 4, Suggested Lifting Method, ALS 300-340

Unit Models ALS300 thru 340
Linit weghts:
20,400 b5, with alurinum fin coils
24,075 Ibs. with copper fin coils

Spreader bars must be used
to prevent cabinet damadgs,
Locate bars shove unit ta
clear fan grilles. Mamum
distance a0rgse uni—
bebween cablas or chiing |
at bars s 90 inohes.

— Conirol box end

T ' — rigging holas ot be usad,
{Wote control b kocations)

Lift only from (&) basa points as shown

Figure 5, Suggested Lifting Method, ALS 360-425

Uit Medels ALS360 thry 350
Spreader bars must be used Eh:] o
PN auE e 22 1001bs, withalunsnum lin cois
t?é?‘a:ﬁ,f:znm;:dﬁ | 29 506 s, with copper fn coils
diglance across wni
between cables or chains —
at barg 3 90 inches,

— Control box and
&

~
_i — AN [8) ngging hokes must e used
Merte control boy focations)

Lift anly from (3] base points as shown

IOMM ALS-1



Location

Care should be taken in the location of the unit to provide proper airflow to the condenser. (See
Figures 6 through 8 for required clearances).

Dueto the vertical condenser coil design of the ALS 070A through ALS 425A chillers, itis
recommended that the unit be oriented so that prevailing winds blow parallel to the unit length, thus
minimizing the wind effect on condensing pressure and performance. If the unitisinstalled with no
protection against prevailing windsit is recommended that wind baffles be installed.

Using less clearances than shown in Figure 6, Figure 7, and Figure 8 will cause discharge air
recirculation to the condenser and could have a significant and detrimental effect on unit performance.
McQuay Application Manual, AM ALSWHS, contains more detail on this subject.

Service Access

Each end of the unit must be accessible after installation for periodic service work. Compressors,
filter-driers, and manual liquid line shutoff valves are accessible on each side of the unit adjacent to
the control box. High pressure and low pressure transducers are mounted on the compressor. The
cooler barrel heater thermostat is located on the cooler. Compressor overloads, microprocessor, and
most other operational, safety and starting controls are located in the unit control box.

On all ALS unitsthe condenser fans and motors can be removed from the top of the unit. The
complete fan/motor assembly can be removed for service. The fan blade and fan motor rain shield
must be removed for access to wiring terminals at the top of the motor.

WARNING
Disconnect all power to the unit while servicing condenser fan motors.
Failure to do so may cause bodily injury or death.

Do not block access to the sides or ends of the unit with piping or conduit. These areas must be open
for service access.
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Clearance Requirements

Figure 6, Clearance Requirements, ALS 070-204
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Notes:

1. Minimum side clearance between two unitsis 12 feet.

Unit must not beinstalled in apit or enclosure that is deeper or taller than the height of the unit
unless extraclearanceis provided per note 4.

Minimum clearance on each side is 8 feet when installed in a pit no deeper than the unit height.

Minimum side clearanceto aside wall or building taller than the unit height is 8 feet provided no
solid wall above 6 feet is closer than 12 feet to the opposite side of the unit.

The removable post for compressor service access must not be blocked at either side of the unit.
Do not mount electrical conduits, etc, above the siderail on either sideif the unit.

There must be no obstruction of the fan discharge.
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Figure 7, Clearance Requirements, ALS 205-280
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Notes:

1. Minimum side clearance between two unitsis 12 feet.

2. Unit must not beinstalled in apit or enclosure that is deeper or taller than the height of the unit

unless extraclearanceis provided per note 4.

3. Minimum clearance on each side is 8 feet when installed in a pit no deeper than the unit height.

4. Minimum side clearance to asidewall or building taller than the unit height is 8 feet provided no
solid wall above 6 feet is closer than 12 feet to the opposite side of the unit.

5. Theremovable post for compressor service access must not be blocked at either side of the unit.

6. Do not mount electrical conduits, etc, above the siderail on either sideif the unit.

7. Theremust be no obstruction of the fan discharge.
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Figure 8, Clearance Requirements, ALS 300-425
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Minimum side clearance between two unitsis 12 feet.

Unit must not beinstalled in apit or enclosure that is deeper or taller than the height of the unit
unless extraclearanceis provided per note 4.

Minimum clearance on each side is 8 feet when installed in a pit no deeper than the unit height.

Minimum side clearance to aside wall or building taller than the unit height is 8 feet provided no
solid wall above 6 feet is closer than 12 feet to the opposite side of the unit.

The removable post for compressor service access must not be blocked at either side of the unit.

Do not mount electrical conduits, etc, above the siderail on either side if the unit.

There must be no obstruction of the fan discharge.
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Vibration Isolators

Vibration isolators are recommended for all roof mounted installations or wherever vibration
transmissions is a consideration. Figure 9,(070 thru 204), Figure 10 (205 thru 280), Figure 12 (300
thru 340) and Figure 13 (360 thru 425) give isolator locationsin relation to the unit control center.
Table2 (070 thru 204), Table 3 (205 thru 280), Table 4 (300 thru 340) and Table 6 (360 thru 425)
givetheisolator loads at each location shownin Figures 9, 10, 12 and 13. Figure 11 gives dimensions

that are required to secure each McQuay isolator section to the mounting surface.

Table 1, Vibration Isolators (Spring)

COLOR RECOMMENDED
ALS UNIT SIZE TYPE OF McQUAY PART MAXIMUM LOAD
STRIPE NUMBER LBS. (KG)
125-280 CP2-32 White 0047792932 2600 (1180)

Note: The same isolators are used when the chiller is supplied with the optional copper finned
condenser coils. The spring is fully compressed at approximately 3900 Ibs (1769 kg).

Table 2, Isolator Loads, ALS 070-204

ALS ISOLATOR LOADS AT EACH MOUNTING LOCATION

UNIT LBS (KG)

SIZE 1 2 3 4 5

070 | 1920 | (871) | N/A N/A | 1332 | (604( | 1460 | (662) | N/A N/A 1013 | (460)
080 | 2071 | (939) | NI/A N/A | 1437 | (652) | 1575 | (715) | N/A N/A 1092 | (495)
090 | 1092 | (495) | 1229 | (557) | 1092 | (495) | 1092 | (495) | 1229 | (557) 1092 | (495)
100 | 1168 | (529) | 1314 | (595) | 1168 | (529) | 1168 | (529) | 1314 | (595) 1168 | (529)
125A | 1625 | (737) | 2065 | (937) | 1270 | (576) | 1625 | (737) | 2065 | (937) 1270 | (576)
140A | 1680 | (762) | 2145 | (973) | 1350 | (612) | 1680 | (762) | 2145 | (973) 1350 | (612)
155A | 1720 | (780) | 2205 | (1000) | 1410 | (640) | 1720 | (780) | 2205 | (1000) | 1410 | (640)
170A | 1760 | (785) | 2220 | (1007) | 1425 | (647) | 1730 | (785) | 2220 | (1007) | 1425 | (647)
175A | 1880 | (853) | 2350 | (1066) | 1395 | (633) | 1880 | (853) | 2350 | (1066) | 1395 | (633)
185A | 1880 | (853) | 2350 | (1066) | 1395 | (633) | 1880 | (853) | 2350 | (1066) | 1395 | (633)
195A | 1920 | (871) | 2440 | (1107) | 1440 | (653) | 1920 | (871) | 2440 | (1107) | 1440 | (653)
204A | 2081 | (944) | 2644 | (1199) | 1560 | (707) | 2081 | (944) | 2644 | (1199) | 1560 | (707)

Figure 9, Isolator Locations, ALS 070-204
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Table 3, Isolator Loads, ALS 205-280

A= 13" (330 mm)

B = 85" (2413 mm)

C = 215" (5461 mm) ALS125A-155A
250" (6350 mm) ALS170A-204A

ALS ISOLATOR LOADS AT EACH MOUNTING LOCATION

UNIT LBS (KG)

SIZE 3 4 5 6 7 8 10

205A | 1790 | (812) | 1840 | (834) | 2040 | (925) | 1370 | (621) | 950 | (431) | 1630 | (739) | 2020 | (916) | 1640 | (744) | 1650 | (748) | 1000 | (454)

220A | 1790 [(812) | 1850 [(839) | 2050 | (930) [ 1370 | (621) | 950 | (431) [ 1630 | (739) | 2030 | (921) | 1650 | (748) | 1660 | (753) | 1000 | (454)

235A | 1820 | (825) | 1880 | (853) | 5080 | (943) | 1370 | (621) | 960 | (435) | 1670 | (757) | 2060 | (934) | 1680 | (762) | 1660 | (753) | 1000 | (454)

250A | 1820 | (825) | 1880 [ (853) [ 2080 | (943) | 1380 | (626) | 960 | (435) | 1670 | (757) | 2060 | (934) | 1680 | (762) | 1670 | (757) | 1000 [ (454)

265A | 1820 | (825) | 1880 | (853) | 2080 | (943) | 1380 | (626) | 960 | (435) | 1670 | (757) | 2060 | (934) | 1680 | (762) | 1670 | (757) | 1000 | (454)

280A | 1830 | (830) | 1890 [ (857) [ 2080 | (943) | 1380 | (626) | 960 | (435) | 1680 | (762) | 2070 | (939) | 1690 | (766) | 1670 | (757) | 1000 [ (454)
10 IOMM ALS-1




Figure 10, Isolator Locations, ALS 205-280

Figure 11, Spring Flex Isolators
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Table 4, Isolator Loads, ALS 300 - 340
ALS OPERATING
UNIT ISOLATOR LOADS AT EACH MOUNTING LOCATIONS, Ib (kg) WEIGHT
SIZE 1 [ 2 T 3 T 4] 5 [ 6 | 7 [ s T 9o T 10 LBS (KGS)
300A |1780((807)]2060 | (934) |2530(1147)|2530((1147) | 2560 |(1161)| 2560 |(1161)| 2170 | (984) (2170 | (984) | 1445 | (655) |1445| (655) | 21250 | (9637)
315A [1780[(807)[2060 | (934) [2530[(1147)[2530](1147)[ 2560 [(1161)] 2560 [(1161) | 2170 | (984) [2170 | (984) [ 1445 | (655) [1445] (655) | 21250 | (9637)
330A |1780[(807)[2060 | (934) |2540((1152) [2540|(1152) | 2570 [(1166)| 2570 [(1166) | 2180 | (989) [2180 | (989) [1450 | (658) [1450] (658) | 21320 | (9669)
340A [1780][(807)[2060 [ (934) [2540](1152)[2540](1152)[ 2570 [(1166)] 2570 [(1166) | 2180 | (989) [2180 ] (989) [ 1450 (658) [1450] (658) | 21320 | (9669)
Note:
1. Unit to be supported at (5) isolator mounting locations per side, 10 total, as indicated.
2. Add approximately 370 Ibs (168 kgs) at each isolator location for unit with optional copper finned condenser coils.
3. Unit to be level in both directions within 1/8 inch (3 mm) per 10 feet (3 m).
4. See dimensional drawing 073124701 for exact location of isolator support holes in base frame.
Figure 12, Vibration Isolators, ALS 300-340
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Table 5, Vibration Isolators (Springs)
COLOR RECOMMENDED
ALS UNIT sizE | TvPE OF MCQUAY PART MAXIMUM LOAD
STRIPE NUMBER LB (KG)
300A-340A CP2-32 White 047792932 3000 (1360)
Note: The same isolators are used when the chiller is supplied with the optional copper finned
condenser coils. The spring is fully compressed at approximately 3900 Ibs (1769 kgs).
Table 6, Isolator Loads, ALS 360-425
ALS
UNIT ISOLATOR LOAD AT EACH MOUNTING LOCATIONS, Ib (kg) .
SIZE 1 2 3 4 5 6 7 8 9 10 11 12
360A[1780[ 807 [2060| 934 [2530(1147|2530|(1147)| 2540 |1152| 2540 | (1152) | 1670 | (757) | 1670 (757) | 1720 (780) |1720] (780) [1080] (490) | 1080 | (490)
370A[1780| 807 |2060 | 934 |2540]1152|2540((1152) | 2550 [1156| 2550 | (1156) | 1675 | (760) | 1675 | (760) | 1720 | (780) |1720| (780) |1080| (490) | 1080 | (490)
380A[1780[ 807 [2060][ 934 [2550[1156[2550](1156)| 2560 [1161] 2560 | (1161) | 1680 | (762) | 1680 (762) [1720] (780) [1720] (780) [1080] (490) | 1080 | (490)
425A (1846 837 [2126( 964 [2616[1186[2616((1186)| 2626 |1190| 2626 | (1190) | 1746 | (791) | 1746 | (791) | 1768 | (801) |1768] (801) [1146] (520) | 1146 | (520)
Note:
1. Unit to be supported at (6) isolator mounting locations per side, 12 total, as indicated.
2. Add approximately 370 Ibs (168 kgs) at each isolator location for units with optional copper finned condenser coils.
IOMM ALS-1 11




3. Unit to be level in both directions within 1/8 inch (3mm) per 10 feet (3 m).
4. See dimensional drawing 073124801 for exact location of isolator support holes in base frame.

Figure 13, Vibration Isolators, ALS 360-425
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Table 7, Vibration Isolators (Spring)

COLOR RECOMMENDED
ALS UNIT SIZE TYPE OF MCQUAY PART MAXIMUM LOAD
STRIPE NUMBER LBS (KG)
360A CP2-32 White 047792932 3000 (1360)

Note: The same isolators are used when the chiller is supplied with the optional copper finned condenser
coils. The spring is fully compressed at approximately 3900 Ibs (1769 kgs).

Water Piping

Dueto the variety of piping practices, it is advisable to follow the recommendations of local
authorities. They can supply theinstaller with the proper building and safety codes required for a
safe and proper installation.

Basically, the piping should be designed with a minimum number of bends and changesin elevation to
keep system cost down and performance up. It should contain:

1. Vibration eliminators to reduce vibration and noise transmission to the building.
2. Shutoff valvesto isolate the unit from the piping system during unit servicing.

3. Manual or automatic air vent valves at the high points of the system. Drainsat the low partsin
the system. The evaporator should not be the highest point in the piping system.

4. Some means of maintaining adequate system water pressure (e.g., expansion tank or regulating
valve).

5. Water temperature and pressure indicators |ocated at the unit to aid in unit servicing.

6. A strainer or some means of removing foreign matter from the water before it enters the pump.
The strainer should be placed far enough upstream to prevent cavitation at the pump inlet
(consult pump manufacturer for recommendations). The use of astrainer will prolong pump life
and help maintain high system performance levels.

7. A strainer should also be placed in the supply water line just prior to the inlet of the evaporator.
Thiswill aid in preventing foreign material from entering and decreasing the performance of the
evaporator.

8. The shell-and-tube evaporator has athermostat and heating cable to prevent freeze-up down to -
20°F (-28.8°C). It issuggested that the heating cable be wired to a separate 110V supply circuit.
As shipped from the factory, it is factory wired to the control circuit. Any water piping to the unit
must also be protected to prevent freezing.

12
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9. If theunitisused asareplacement chiller on apreviously existing piping system, the system
should be thoroughly flushed prior to unit installation and then regular chilled water analysis and
chemical water treatment is recommended immediately at equipment start-up.

10. Thetotal water quantity in the system should be sufficient to prevent frequent "on-off" cycling.
A reasonable minimum quantity would allow for acomplete water system turnover in not less than
15 minutes. See Application Manual, AM ALSWHS for more detail on this subject.

11. Intheevent glycol is added to the water system, as an afterthought for freeze protection,
recognize that the refrigerant suction pressure will be lower, cooling performance less, and water
side pressure drop greater. If the percentage of glycol islarge, or if propyleneisemployedin lieu
of ethylene glycol, the added pressure drop and loss of performance could be substantial.

12. For operations requiring the ice mode feature, logic in MicroTech will adjust the freezestat to a
pressure equivalent to 13.5°F (7.5°C) below the leaving evaporator water temperature. However, if
adifferent freezestat pressure valueis desired, the freezestat can be manually changed through
MicroTech. Refer tolM549-1 for additional information.

WARNING

If aseparate disconnect is used for the 110V supply to the cooler heating cable, it should be clearly
marked so that it is not accidentally shut off during cold seasons.

Prior to insulating the piping and filling the system, apreliminary leak check should be made.

Piping insulation should include a vapor barrier to prevent moisture condensation and possible
damage to the building structure. It isimportant to have the vapor barrier on the outside of the
insulation to prevent condensation within the insulation on the cold surface of the pipe.

Evaporator Freeze Protection

All evaporators come equipped with thermostatically controlled heat tape. When power is applied to
terminals 13 and 16, the heat tape will provide freeze protection down to -20°F (-28.8°C). However, this
should not be the only method of freeze protection. Unlessthe evaporator is flushed and drained as
is described below in note 4, two or more of the remaining three recommendations must be followed as
part of the system design:

1. Continuous circulation of water through the piping and the heat exchanger.

2. Theinclusion of glycol solution in the chilled water circuit.

3. Theaddition of insulation and heat to the exposed piping.

4. Draining and flushing the chiller vessel with glycol during subfreezing weather.

It isthe responsibility of theinstalling contractor and/or on-site maintenance personnel to insure that
this additional protection is provided. Routine checks should be made to insure adequate freeze
protection is maintained.

Failure to do so may result in damage to unit components. Freeze damageis not considered a
warranty failure.

IOMM ALS-1 13



Figure 14, Typical Field Water Piping
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Flow Switch

A water flow switch must be mounted in either the entering or leaving water line to insure that there
will be adequate water flow to the evaporator before the unit can start. Thiswill safeguard against
slugging the compressors on start-up. It also servesto shut down the unit in the event that water
flow isinterrupted to guard against evaporator freeze-up.

A flow switch isavailable from McQuay under ordering number 0017503300. Itisa"paddle” type
switch and adaptable to any pipe size from 1" (25mm) to 8" (203mm) nominal.

Certain minimum flow rates are required to close the switch and are listed in Table 8. Installation
should be as shown in Figure 15.

Electrical connectionsin the unit control center should be made at terminals 62 and 63. The normally
open contacts of the flow switch should be wired between these two terminals. Flow switch contact
quality must be suitable for 24 VAC, low current (16ma). Flow switch wire must be in separate conduit
from any high voltage conductors (115 VAC and higher).

Figure 15, Flow Switch Table 8, Switch Minimum Flow Rates
NOMINAL PIPE SIZE | MINIMUM REQUIRED FLOW TO
Flow direction hmafked INCHES (MM) ACTIVATE SWITCH - GPM (LPS)
on switd 5 (127) 58.7 (3.7)
atfm FLOW il 6 (152) 79.2 (5.0)
1" (25mm) NPT flow 8 (203) 140 (8.8)

outdoor applications.

switch connection " " - "
Note: Water pressure differential switch is not recommended for
/_

Tee

11/4" (32mm) pipe dia. 11/4" (32mm) dia.
Min. after switch Min. before switch

14
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Water Connections

Water piping to the cooler can be brought up through the bottom of the unit or through the side
between the vertical supports. The dimensional datain Figure 23 through Figure 27 give the
necessary dimensions and locations for all piping connections.

Note: On unit size 175A through 204A thereisadiagonal brace off of avertical support which will
interfere with the water connection if brought in from the side. This brace can be removed, but only
after theunitisin place.

Refrigerant Charge

All units are designed for use with HCFC-22 (and are compatible with some HCFC alternatives) and are
shipped with afull operating charge. The operating charge for each unit is shown in the Physical Data
Tables.

Glycol Solutions

The chiller's capacity when using glycols, glycol solution flow rate and pressure drop through the
cooler may be calculated using the following formulas and tables.

Note: The procedure below does not specify the type of glycol. Usethe derate factorsfound inTable
9for corrections when using propylene glycol and those in Table 10 for ethylene glycol.

1. Capacity - Cooling capacity isreduced from that with plain water. To find the reduced value
multiply the chiller’ swater system tonnage by the capacity correction factor to find the chiller's
capacity when using glycol.

2. Flow - Todetermineflow (or delta-T) knowing delta-T (or flow) and capacity:

24
aPM = (24)(tong)( flowfactor)
Delta- T

3. Pressuredrop - To determine pressure drop through the cooler, when using glycol, enter the
water pressure drop curve, Figure 21 or Figure 22,at the actual glycol flow. Multiply the water
pressure drop found there by the PD factor to obtain corrected glycol pressure drop.

4. Todetermine glycol system kW, multiply the water system kW by factor called Power.

Test coolant with aclean, accurate glycol solution hydrometer (similar to that found in service
stations) to determine the freezing point. Obtain percent glycol from the freezing point table below.
On glycol applications the supplier normally recommends that a minimum of 25% solution by weight
be used for protection against corrosion.

CAUTION

Do not use automotive grade antifreeze. Industrial grade glycols must be used. Automotive antifreeze
contains inhibitors that will cause plating on the copper tubes within the chiller evaporator. Thetype
and handling of glycol used must be consistent with local codes.

Table 9, Propylene Glycol Table 10, Ethylene Glycol
% FREEZE % FREEZE
PT. CAP POWER FLOW PD PT. CAP POWER FLOW PD

E.G. °oF oC E.G. oF oC

10 26 -3 0.987 0.992 1.010 1.068 10 26 -3 0.991 0.996 1.013 1.070
20 19 -7 0.975 0.985 1.028 1.147 20 18 -8 0.982 0.992 1.040 1.129
30 9 -13 0.962 0.978 1.050 1.248 30 7 -14 0.972 0.986 1.074 1.181
40 -5 -21 0.946 0.971 1.078 1.366 40 -7 -22 0.961 0.976 1.121 1.263
50 -27 -33 0.965 0.965 1.116 1.481 50 -28 -33 0.946 0.966 1.178 1.308
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Remote Evaporator

General

The multiple compressor AL S air-cooled chillers are available with remote evaporator. Thisallowsthe
main unit to be installed outdoors to save interior room and eliminates the need for anti-freeze
solutions and heat tracing of chilled water lines since the chilled water system isindoors. Thereare
some general guidelinesto review before proceeding:

Appliesto Models AL S 125 through AL S 425.

R-22 only.

Maximum line length of 50 ft (15 m) and Tota Equivalent Length (TEL) of 120 ft (37 m).
Evaporator not more than 6 ft (1.8 m) above the compressor or 16 ft (5 m) below compressor.

No underground piping.

o a A~ w D PP

No hot gas bypass.
7. Unitswith remote evaporator are not included in the ARI Certification Program.

The remote evaporator is shipped separately, ready for quick and easy installation at thejob site. All
refrigerant accessories such as liquid-vapor line shut-off valves, replaceable core filter-driers, liquid
line solenoid valves, electronic expansion valves, and sightglasses are already included onthe ALS
condensing unit. The evaporator is equipped with entering and leaving chilled water temperature
sensor wells. The sensors are pre-wired to the AL S unit with 75 feet long sensor |eads that must be
field connected to the evaporator thermowells. Suction pressure transducers and temperature sensors
must also be rel ocated to the evaporator. AL S units are factory charged with afull unit charge
including 10 feet (3 meters) of refrigerant line. Field piping must be leak tested, evacuated and charged
during installation. Do not exceed 150 psig test pressure unless the unit is blanked off from the

piping.

Performance Derate Factors

All performance tables and adjustment factors found in the air-cooled screw chiller catalog (PM ALS-
1) are applicable for remote evaporator installations. However, a performance derate must be applied
to the R-22 performance data due to additional pressure dropsin the suction and liquid lines which
cause aloss of compressor performance. These derates are based on a suction line pressure drop
equivalent of approximately 2°F (1°C) change in saturation temperature.

For R-22 applications:
Capacity = Tons(kW) x 0.97
Power = Compressor kW x 0.99

Suction Lines

General

Careful design of the refrigerant piping is necessary for efficient system operation. The refrigerant
piping should be designed for alow pressure drop to obtain maximum capacity and efficiency while
maintaining adequate velocity. Linesshould slopein the direction of flow to assure good oil return to
the compressors. Cost considerations favor keeping line sizes as small as possible while not
exceeding acceptabl e pressure drops in order to maintain unit performance.

NOTE

All refrigerant piping must be reviewed by McQuay Application Engineers prior to
order entry and will be verified by McQuay startup technicians.

16

IOMM ALS-1



Suction line sizing

Pressure drop in the suction line reduces system capacity and efficiency because it forces the
compressor to operate at lower suction pressure. The suction line should be sized for a pressure drop
approximately equivalent of 2°F (1°C) change in saturation temperature. For suction line sizing see
Table 11 through Table 13. For applications with the evaporator below the AL S unit, the vertical
section of the suction lines must be sized to return oil to the compressors at the minimum compressor
capacity step.

Example of Suction Line Size Calculation
ALS140A condensing unit with refrigerant R-22
Evaporator located 5 feet below the AL S compressor.
Lineal length of horizontal suction lineis 25 feet
Suction linerequires 7 long radius (90°) elbows; 3 in the horizontal, 4 in theriser
From Table 11, the nominal circuit capacitiesfor circuit 1 and 2 are 65 and 80 tons respectively

Total lineal suction line length = 30 feet each circuit (25 feet horizontal plus5 feet vertical riser).
For thefirst try, assume that the total equivalent suction line length istwice thelineal suction line
length.

Therefore the estimated total equivalent suction line length = 60 feet

From Table 12 and Table 13, For nominal circuit capacities of 65 & 80 tons and equivalent line length of
60 ft, the suction line size = 2 5/8" for horizontal linesand 2 1/8" for vertical lines.

From Table 16, Fitting loss for 2 5/8" long radius (90°) elbow = 4.1 ft, and 3.3 ft for the 2 1/8 elbows.

Therefore fitting lossin equivalent feet of pipe for (3) 2 5/8" long radius (90°) elbow = 12.3 ft, and
13.2ft for (4) 2 1/8" elbows.

Therefore the actual equivalent suction line length = 30 + 12.3 + 13.2 = 55.5 feet

From Table 12 and Table 13, For nominal circuit capacities of 65 & 80 tons and equivalent line length of
55.5 ft the suction line size is correct.

Table 11, ALS 125A-280A Nominal Circuit Capacities

Circuit 1 Circuit 2 Circuit 3 Circuit 4
ALS Model Tons (kW) Tons (kW) Tons (kW) Tons (kW)

125A 65 (229) 65 (229) - -
140A 65 (229) 80 (262)
155A 80 (262) 80 (262)
170A 80 (262) 95 (334)
175A 80 (262) 95 (334)
185A 95 (334) 95 (334)
195A 95 (334) 95 (334)
204A 95 (334) 95 (334) -
205A 65 (229) 65 (229) 80 (262)
220A 65 (229) 80 (262) 80 (262)
235A 80 (262) 80 (262) 80 (262)
250A 80 (262) 80 (262) 95 (334)
265A 80 (262) 95 (334) 95 (334)
280A 95 (334) 95 (334) 95 (334) -
300A 65 (229) 65 (229) 80 (262) 80 (262)
315A 65 (229) 80 (262) 80 (262) 80 (262)
330A 80 (262) 80 (262) 80 (262) 80 (262)
340A 80 (262) 80 (262) 80 (262) 95 (334)
360A 80 (262) 80 (262) 95 (334) 95 (334)
370A 80 (262) 95 (334) 95 (334) 95 (334)
380A 95 (334) 95 (334) 95 (334) 95 (334)
425A 95 (334) 95 (334) 95 (334) 95 (334)

IOMM ALS-1
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Table 12, Vertical Upflow Suction Line Sizes

Nominal Circuit

Vertical Upflow Suction Lines

Capacity

Tons (kW) Equivalent Line Length Ft (m) Suction Line Size (in.)
40 (12) 21/8

65 (2290 75 (23) 218
40 (12) 21/8

80 (262) 75 (23) 218
40 (12) 2 5/8

95 (334) 75 (23) 2518

Table 13, Horizontal and Vertical Downflow Suction Line Sizes

Nominal Circuit Vertical Downflow and Horizontal Suction Lines
Capacity Equivalent Line Length Ft (m) Suction Line Size, in.
Tons (kW)

40 (12) 2 5/8
65 (229) 75 (23) 2 5/8
115 (35) 2 5/8
40 (12) 2 5/8
80 (262) 75 (23) 2 5/8
115 (35) 31/8
40 (12) 2 5/8
95 (334) 75 (23) 31/8
115 (35) 31/8

Liguid-Vapor Lines

Theliquid-vapor line from the ALS condensing unit to the evaporator liquid connectionis not a
conventional liquid line since it carries both liquid and vapor. The compressors on the AL S units
utilize aliquid cooled motor and an economizer. Therefore the expansion valve which feeds the full
flow of liquid refrigerant into the compressor for motor cooling is mounted in the liquid line between
the condenser sub-cooling coil and the compressor inlet; not at the evaporator inlet. The liquid-vapor
lineto the evaporator is alow pressure line downstream of the expansion valve and the sizeis slightly
larger than anormal liquid line. For liquid line sizing see Table 14 and Table 15.

Table 14, Vertical Upflow Liquid-Vapor Line Sizes

Nominal Circuit Vertical Upflow Liquid-Vapor Lines
Capacity Equivalent Line Length Liquid-Vapor Line Size
Tons (kW) Ft (m) o.d (in.)
40 (12) 13/8
65 (2290 75 (23) 13/8
40 (12) 13/8
80 (262) 75 (23) 138
40 (12) 15/8
95 (334) 75 (23) 1518

Table 15, Horizontal and Vertical Downflow Liquid-Vapor Line Sizes

Nominal Circuit Vertical Downflow and Horizontal Liquid-Vapor Lines
Capacity Equivalent Line Length Liquid-Vapor Line Size
Tons (kW) Ft (m) o.d (in.)

40 (12) 13/8
65 (229) 75 (23) 13/8
115 (35) 13/8
40 (12) 13/8
80 (262) 75 (23) 15/8
115 (35) 15/8
40 (12) 15/8
95 (334) 75 (23) 15/8
115 (35) 15/8
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Insulation

All piping joints and fittings must be thoroughly leak tested before insulation is applied. Suction lines
must be insulated and should not beinstalled underground. Suction line insulation must be selected
to prevent condensation under local ambient conditions with the lines at 40°F to 50°F (4.4°C to 10°C)
operating temperatures. Theliquid-vapor lineswill operate at 40°F to 60°F (4.4°C to 15.6°C) and must
also beinsulated to prevent sweating and heat gain.

Location and Arrangement

Refrigerant lines should be as short and direct as possible to minimize tubing and fittings. Long
radius elbows must be used (except for traps) to minimize the pressure drops. Traps should be as
short as possible to minimize oil accumulation. Refrigerant piping should be arranged so that normal
inspection of the equipment is not hindered. Adequate clearance should be provided between
refrigerant piping and adjacent wallsfor insulation. Piping should be run so that it does not interfere
with compressor service access, passages or obstruct headroom, windows and doors. Suction line
hangers must be sized and located to support the weight of the piping in accordance with good piping
practice.

Suction and liquid-vapor connection points for each circuit are labeled to facilitate field piping. Care
must be exercised in routing the piping to avoid mixing piping from different circuits. The circuitson
the outdoor AL S unit must match the circuits on the evaporator (i.e. circuit #1 on the outdoor AL S unit
must be connected with circuit #1 on the evaporator).

Horizontal portions of the suction lines must be downward sloping toward the compressors. Slope all
piping in the direction of flow. Vertical portions of the suction lines must be sized for oil return at
minimum compressor |oad.

Note: Double section risers must not be utilized on any circuit. Traps must be provided as shown on
Figure 16 and Figure 17.

Equivalent Line Lengths

Recommended refrigerant line sizes are based on equivalent line lengths of straight pipe, that is, a
combination of straight pipe, fittings and valves. The pressure drop through valves and fittingsis
determined by establishing the equivalent straight length of pipe of the same size with the same
frictionloss. The"Tota Equivalent Length" isthe sum of the"Lineal Line Length" and the
appropriate "Valve and Fitting Losses in Equivalent Feet of Pipe for Field Supplied Piping" givenin
Table 16

Table 16, Fitting Equivalent Feet of Pipe

Line Size (in.) Angle Valve Globe Valve 90° Std. Radius Elbow 90° Long Radius Elbow
11/8 12 29 2.6 1.7
13/8 15 38 3.3 2.3
15/8 18 43 4.0 2.6
21/8 24 55 5.0 3.3
25/8 29 69 6.0 4.1
31/8 35 84 7.5 5.0

Figure 16, Evaporator Above ALS Unit
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Figure 17, Evaporator Below ALS Unit
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NOTE: Keep the trap width at a minimum to avoid trapping excessive oil.

Startup Procedures

NOTE: McQuayService or an authorized McQuay service agent must do initial start-up and
commissioning.

Filter Driers

Following an initial 24 hour operation the pressure drop across the replaceable core, filter drier should
be checked. If this pressure drop exceeds the values given in Table 17 at the various load conditions
thefilter drier cores must be replaced. Also if the moisture indicating sight glass shows awet system
condition after 24 hours of operation the filter cores must be changed. This should remove any
contaminantsintroduced during field piping. Thefilter drier cores must also be changed anytime the
system is opened for servicing.

Table 17, Filter Drier Pressure Drop

Percent Circuit Maximum Recommended Pressure Drop Across Filter Drier
Loading (%) psig (kPa)
100 10 (69.0)
75 8 (55.2)
50 5 (34.5)
25 4 (27.6)

Refrigerant and Oil Charge

Therelative position of the AL S unit and the evaporator and the distance between them plays a
critical rolein determining suction and liquid line sizes and the field refrigerant and oil charges. ALS
units with the remote evaporator option are shipped with afactory refrigerant and oil charge suitable
for the normal packaged unit. It will be necessary to add refrigerant and oil for the added connecting
piping to the remote evaporator. See Table 18 for refrigerant charge for suction and liquid-vapor lines.
McQuayService will supply and add the additional oil required by the refrigerant piping. The correct
oil is PlanetelfO ACD68AW, McQuay Part No. 735030439 (5 gal.), 735030438 (1 gal.).

Charging Procedure

The calcul ated refrigerant and oil charge must be added through the factory supplied charging valve
located on the liquid-vapor line coming out of the compressor. Sufficient charge must be added to
clear theliquid line sight glass |ocated at the outlet of the condenser. Add an extra 10 Ib. of refrigerant
after the sight glassis clear.

Note: Charge must never be added through the compressor suction line.

20
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Table 18, Refrigerant Charge for Suction and Liquid-Vapor Lines

Lineal Tubing Suction Line Refrigerant Charge Liquid-Vapor Line Refrigerant Charge
Length b (kg) b (kg)
Ft (m) Line (in.) R-22 Line (in.) R-22
21/8 0.33 (0.15) 13/8 3.6 (1.6)
10 (3) 2 5/8 0.51 (0.23) 15/8 5.0 (2.3)
31/8 0.71 (0.32)
21/8 0.66 (0.30) 13/8 7.2 (3.3)
20 (6) 2 5/8 1.02 (0.46) 15/8 10.0 (4.5)
31/8 1.42 (0.64)
21/8 0.99 (0.45) 13/8 10.8 (4.9)
30 (9) 2 5/8 1.53 (0.69) 15/8 15.0 (6.8)
31/8 2.13 (0.96)
21/8 1.32 (0.60) 13/8 14.4 (6.5)
40 (12) 2 5/8 2.04 (0.92) 15/8 20.0 (9.0)
31/8 2.84 (1.29)

Oil Charge Calculation

Total Field Oil Charge = 4% by weight of the field refrigerant charge added to the suction and liquid-
vapor lines.

Note: For every 10 Ib. (160 0z) of refrigerant charge added, a 6.4 oz (equal to 0.4 pint fluid measure) oil
chargeisrequired.

Example: (In 1-P Units)
Total suction linelineal length = 20 ft.; Suction linesize=25/8in.
Total liquid-vapor linelineal length = 30 ft.; Liquid-Vapor linesize= 1 5/8
From Table 18 obtain the suction and liquid-vapor line refrigerant charge
Refrigerant charge required in the suction line= 1.0 lb.
Refrigerant charge required in the liquid-vapor line= 15.0 |b.
Total Refrigerant charge required in the suction and liquid-vapor line= 16.0 |b.

Total Oil Charge = 4% by weight of the total field refrigerant charge added to the suction and liquid-
vapor lines=10.3 0z (0.6 pint)

Notes:

1. Theonly approved oil isthat identified on the label attached to the compressors. All POE oilsare
hygroscopic and care should be exercised in handling the oil to avoid absorption and retention of
moisture.

2. Donot leavethe oil container open for more than aminute while charging oil. Do not use oil that
has not been properly sealed and stored.

3. Theevaporator is supplied without heater.

Dimensions

Use the ALS dimension drawingsFigure 23 to Figure 27 for the AL Swith remote evaporator. The
refrigerant connections are located approximately where the refrigerant connectionsto the unit
mounted evaporator are on a packaged chiller. The remote evaporator dimensions are Figure 18
through Figure 20.

IOMM ALS-1
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Dimensions, Remote Evaporator

Figure 18, Evaporator fo
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ALS Model CDE Model Water Connection - Inches (mm) Refrigerant Connection Water Volume | Refrig. Volume
Number Number c L p T M N Gallons(Litre) | Cu.Ft. (cu.mm)
125 CDE-1410-1 | 103.80 (2637) | 13.00 (330) | 6.0 (152) | 9.01 (229) | 25/8(67) [ 13/8(350) | 36.1(136.6) 4.71 (.13)
155,170,175,185 | CDE-1610-1 | 105.58 (2682) | 13.00 (330) | 6.0 (152) | 8.12(206) | 25/8(67) | 13/8(350) | 45.6 (172.6) 6.37 (.18)
140 CDE-1610-2 | 105.58 (2682) | 13.00 (330) [ 6.0 (152) | 8.12 (206) | 25/8(67) | 13/8(350) | 50.3 (190.4) 5.82 (.16)
195 CDE-1810-1 | 105.58 (2682) | 14.00 (356) | 6.0 (152) | 8.12 (206) | 25/8 (67) | 13/8(350) | 58.4 (221.1) 8.16 (.23)
204 CDE-2010-1 | 103.70 (2634) | 13.50 (343) [ 8.0 (203) | 9.23 (234) | 25/8 (67) [ 13/8(350) | 72.3 (273.7) 10.10 (.29)
CDE Model Dimensional Data - Inches (mm)

Number A D E F G H | J
CDE-1410-1 128.31 (3259) 14.37 (365) 22.63 (575) 13.00 (330) 2.45 (62) 4.13 (105) 1.50 (38) 4.88 (124)
CDE-1610-1 128.31 (3259) 14.62 (371) 22.63 (575) 13.00 (330) 2.75 (70) 5.12 (130) 1.50 (38) 5.50 (140)
CDE-1610-2 128.31 (3259) 14.62 (371) 22.63 (575) 13.00 (330) 2.75 (70) 5.12 (130) 1.50 (38) 5.50 (140)
CDE-1810-1 129.32 (3285) 14.87 (378) 24.62 (625) 14.37 (365) 2.75 (70) 5.12 (130) 1.00 (25) 5.50 (140)
CDE-2010-1 128.81 (3272) 14.62 (371) 25.12 (638) 16.02 (407) 3.25 (83) 5.25 (133) 1.50 (38) 7.12 (181)
CDE Model Dimensional Data - Inches (mm)

Number K 0 R s U v w cc DD
CDE-1410-1 3.25 (83) 1.50 (38) 121.81 (3094) | 123.81 (3145) 1.53 (39) 1.70 (43) 19.25 (489) 19.25 (489) 125 (32)
CDE-1610-1 3.25 (83) 1.50 (38) 121.81 (3094) 123.81 (3145) 1.53 (39) 1.70 (43) 19.25 (489) 19.25 (489) 125 (32)
CDE-1610-2 3.25 (83) 1.50 (38) 121.81 (3094) | 123.81 (3145) 1.53 (39) 1.70 (43) 19.25 (489) 19.25 (489) 125 (32)
CDE-1810-1 3.25 (83) 2.50 (64) 121.81 (3094) 123.81 (3145) 1.53 (39) 1.70 (43) 21.25 (540) 21.25 (540) 125 (32)
CDE-2010-1 4.13 (105) 1.50 (38) 122.61 (3103) | 124.58 (3164) 1.53 (39) 1.70 (43) 24.62 (625) 29.00 (737) 1.75 (44)
CDE Model Center of Gravity - Inches (mm) Operating Charge - Lbs. (kgs) R-22 Unit Weights - Lbs. (kgs)

Number X Y Z System #1 System #2 Operating Shipping
CDE-1410-1 60.91 (1547) 13.00 (330) 8.00 (203) 10.3 (4.7) 10.3 (4.7) 1845 (837) 1790 (812)
CDE-1610-1 60.91 (1547) 13.00 (330) 8.00 (203) 13.9 (6.3) 13.9 (6.3) 2285 (1036) 2145 (973)
CDE-1610-2 60.91 (1547) 13.00 (330) 8.00 (203) 12.7 (5.8) 12.7 (5.8) 2285 (1036) 2110 (957)
CDE-1810-1 60.91 (1547) 14.00 (356) 8.00 (203) 17.8 (8.1) 17.8 (801) 2750 (1247) 2475 (1123)
CDE-2010-1 61.08 (1551) 13.50 (343) 13.50 (343) 22.8 (10.3) 22.8 (10.3) 3158 (1432) 2819 (1279)
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Figure 19, Evaporator for ALS 205 - ALS 280
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ALS Model CDE Model Water Volume Refrig. Volume Operating Charge - Lbs. (kgs) Unit Weights - Lbs. (kgs)
Number Number Cu.Ft. (cu. mm) | Cu. Ft. (cu. mm) [ System #1 | System #2 | System #3 | Operating Shipping
250, 265, 280 | CDE-2010-1 72.3 (274) 10.1 (0.29) 15.2 (6.9) | 15.2 (6.9) | 15.2 (6.9) | 3165 (1435) | 2825 (1281)
205, 220, 235 | CDE-2010-2 0.9 (306) 9.4 (0.26) 14.0 (6.4) | 14.0 (6.4) | 14.0 (6.4) | 3165 (1435) | 2775 (1258)
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Figure 20, Evaporator for ALS 300 - ALS 425
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ALS Model CDE Model Dimensional Data - Inches (mm)
Number Number A B C D E E G H
330,340,360,370,380 CDE-2410-1 103.70 (2634) | 7.68 (195) | 2.30(58) [ 6.66 (169) | 2.22 (56) |5.25 (133)]9.38 (238) 7.50 (191)
300,315 CDE-2410-2 103.70 (2634) | 7.68 (195) | 2.30 (58) | 6.66 (169) | 2.22 (56) [5.25 (133) [9.38 (238) 7.50 (191)
425 CDE-2412-1 125.28 (3182) | 7.68 (195) | 2.30(58) [ 6.66 (169) | 2.22 (56) |5.25 (133)9.38 (238) 7.50 (191)
CDE Model Dimensional Data - Inches (mm)

Number I J K L M N o)
CDE-2410-1 7.12 (181) 1.53 (39) 4.13 (105) 122.73 (3117) | 125.17 (3179) | 129.05 (3278) 9.52 (242)
CDE-2410-2 7.12 (181) 1.53 (39) 4.13 (105) 122.73 (3117) | 125.17 (3179) | 129.05 (3278) 9.52 (242)
CDE-2412-1 7.12 (181) 1.53 (39) 4.13 (105) 146.73 (3727) | 149.17 (3789) | 153.05 (3887) 10.73 (273)
CDE Model Center of Gravity - Inches (mm) Water Volume Refrig. Volume Unit Weights - Lbs. (kgs)

Number P Q R Gallons (Litre) | Cu. Feet (Cu. M) Operating Shipping
CDE-2410-1 13.50 (343) 18.00 (457) 61.37 (1559) 107 (405) 13.5 (0.38) 42504 (1927) 3700# (1678)
CDE-2410-2 13.50 (343) 18.00 (457) 61.37 (1559) 112 (424) 12.8 (0.36) 4290# (1946) 3640# (1651)
CDE-2412-1 13.50 (343) 18.00 (457) 73.37 (1863) 128 (485) 15.5 (0.44) 5100# (2313) 44004# (1996)
CDE Model Operating Charge - Lbs. (kgs.) R-22

Number System #1 System #2 System #3 System #4
CDE-2410-1 15 (6.8) 15 (6.8) 15 (6.8) 15 (6.8)
CDE-2410-2 14 (6.4) 14 (6.4) 14 (6.4) 14 (6.4)
CDE-2412-1 20 (9.1) 20 (9.1) 20 (9.1) 20 (9.1)
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Water Flow and Pressure Drop

Balance the chilled water flow through the evaporator. The flow rates must fall between the minimum
and maximum values shown in Table 19 and Table 20. Flow rates below the minimum values shown
will result in laminar flow that will reduce efficiency, cause erratic operation of the el ectronic expansion
valve and could cause low temperature cutouts. On the other hand flow rates exceeding the maximum
values shown can cause erosion on the evaporator water connections and tubes.

Measure the chilled water pressure drop through the evaporator at field installed pressuretaps. Itis
important not to include valve or strainer pressure drop in these readings.

Variable chilled water flow through the evaporator while the compressor(s) are operating is not
recommended. MicroTech control set points are based upon a constant flow and variable
temperature.

Table 19, ALS 070 - 100, and ALS 220 - 265 Min/Max Flow Rates

MIN. FLOW MAX FLOW RATE MIN. FLOW MAX. FLOW

ALS UNIT RATE ALS UNIT RATE RATE
SIZE GPM | tps | GPm | LPs SIZE GPM_| LPS GPM [ LPS
070 102 6.5 272 17.2 220 335 | 212 893 56.4
080 122 7.7 324 20.5 235 356 | 225 950 60.0
090 139 8.8 369 234 250 376 | 238 | 1000 | 632
100 147 9.3 391 24.8 265 3901 | 247 | 1043 | 66.0

Figure 21, ALS 070 - 100, Evaporator Pressure Drop
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Table 20, ALS 125 — 205 and ALS 280 - 425 Min/Max Flow Rates

ALS UNIT MIN. FLOW MAX FLOW RATE ALS UNIT MIN. FLOW MAX. FLOW
RATE RATE RATE
SIZE GPM LPS GPM LPS SIZE GPM LPS GPM LPS
125 186 11.8 497 31.4 280 408 25.8 1088 68.8
140 209 13.2 557 35.2 300 440 27.8 1173 74.1
155 231 14.6 617 39.0 315 459 29.0 1222 77.1
170 253 16.0 675 42.7 330 479 30.2 1276 80.6
175 256 16.2 683 43.2 340 493 31.1 1313 82.9
185 274 17.3 730 46.1 360 523 33.0 1395 88.1
195 284 18.0 767 48.5 370 540 34.1 1438 90.8
204 303 19.1 808 51.0 380 559 35.3 1490 94.1
205 309 19.5 825 52.1 425 616 38.9 1650 104.2
Figure 22, ALS 125 - 425, Evaporator Pressure Drop
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Physical Data

Table 21, ALS 070-100

ALS MODEL NUMBER

DATA
070A | 080A | 090A | 100A
BASIC DATA
Unit capacity @ ARI conditions, tons 68.1 (239) 77.9 (274) 90.6 (319) 96.4 (339)
(kw)
Unit operating charge R-22, Ibs (kg) 150 (68) 160 (73) 180 (82) 190 (87)
Cabinet dimensions L x W x H, in. 124.7 X 83.4 X 92.5 124.7 X 83.4 X 92.5 159.4 X 83.4 X 92.5 159.4 X 83.4 X 92.5
(mm) (3167 X 2118 X 2350) (3167 X 2118 X 2350) (4049 X 2118 X 2350) (4049 X 2118 X 2350)
Unit operating weight, Ibs. (kg) 5725 (2597) 6175 (2801) 6825 (3096) 7300 (3311)
Unit shipping weight, Ibs. (kg) 5500 (2495) 5900 (2676) 6500 (2948) 6900 (3130)
COMPRESSORS, SCREW, SEMI-HERMETIC
Nominal tons, (KWO | 65 (230) | 80(280) | 95 (335) | 95 (335)
CONDENSERS, HIGH EFFICIENCY FIN & TUBE TYPE WITH INTEGRAL SUBCOOLER
Coil face area, sq. ft. (m?) 115.6 (10.7) 115.6 (10.7) 154.1 (14.3) 154.1 (14.3)
Finned height x finned length, in. 160 x 104 161 x 104 160 x 138.7) 160 x 138.7)
(mm) (4064 x 2642) (4064 x 2642) 4064 x 3523) 4064 x 3523)
Fins per inch x rows deep 16 x 3 16 x 3 16 x 3 16 x 3
CONDENSER FANS, DIRECT DRIVE PROPELLER TYPE
No. of fans - fan diameter, in. (mm) 6-28 (711) 6-28 (711) 8-28 (711) 8-28 (711)
No. of motors - hp (kW) 6-1.5 (1.1) 6-1.5(1.1) 6-1.5 (1.1) 6-1.5 (1.1)
Fan & motor rpm, 60/50Hz 1140 1140 1140 1140
60 Hz fan tip speed, fpm 8357 8357 8357 8357
50 Hz fan tip speed, (m/sec)
60 Hz total unit airflow, cfm 54120 54120 72160 72160
50 Hz total unit airflow, (m2/sec
EVAPORATOR, DIRECT EXPANSION, BAFFLED SHELL & THRU TUBE
Shell diameter - tube length 12-08 14008 14-10 16-10
in (mm) - ft. (mm) (305-2439) (356-2439) (356-3048) (407-3048)
Water volume, gallons (L) 24.3 (92.0) 32.6 (123.4) 41.3 (156.3) 43.6 (165)
Max. water pressure, psi (kPa) 175 (1207) 175 (1207) 175 (1207) 175 (1207)
Max. refrigerant pressure, psi (kPa) 225 (1552) 225 (1552) 225 (1552) 225 (1552)
Table 22, ALS 125-170
ALS MODEL NUMBER
DATA 125A 140A 155A 170A
CKT.1L | ckT.2 CKT.L | cKT.2 CKT.1 | cKT.2 CkT.1 | cKkT.2
BASIC DATA
Unit capacity @ ARI conditions, tons | 62.2 (218) 62.2 (218) 64.4 (226) 75 (263) 77.1(271) 77.1(271) 79 (278) 89.7 (315)
(kw)
Unit operating charge R-22, Ibs (kg) 140 (63.5) 140 (63.5) 140 (63.5) 150 (68.1) 150 (68.1) 150 (68.1) 150 (68.1) 160 (72.6)
Cabinet dimensions L x W x H, in. 228.7 x 83.4 x 92.5 228.7 x 83.4 x 92.5 228.7 x 83.4 x 92.5 228.7 x 83.4 x 92.5
(mm) (5809 x 2118 x 2350) (5809 x 2118 x 2350) (5809 x 2118 x 2350) (5809 x 2118 x 2350)
Unit operating weight, Ibs. (kg) 9920 (4500) 10350 (4700) 10670 (4840) 10750 (4880)
Unit shipping weight, Ibs. (kg) 9600 (4355) 9900 (4450) 10250 (4650) 10350 (4700)

COMPRESSORS, SCREW, SEMI-HERMETIC
Nominal tons, (KWO | 65(30) | 65(30) | e65(230) | 80(280) | 80(80) | 80(80) | 80(280) | 95(335)
CONDENSERS, HIGH EFFICIENCY FIN & TUBE TYPE WITH INTEGRAL SUBCOOLER
Coil face area, sq. ft. (m?) 115.6 (10.7) | 115.6 (10.7) | 115.6 (10.7) 115.6 (10.7) 115.6 (10.7) 115.6 (10.7) 115.6 (10.7) | 115.6 (10.7)
Finned height x finned length, in. 80 x 208 80 x 208 80 x 208 80 x 208 80 x 208 80 x 208 80 x 208 80 x 208
(mm) (2032 x 5283) | (2032 x 5283) | (2032 x 5283) | (2032 x 5283) | (2032 x 5283) | (2032 x 5283) (2032 x 5283) | (2032 x 5283)
Fins per inch x rows deep 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3
CONDENSER FANS, DIRECT DRIVE PROPELLER TYPE
No. of fans - fan diameter, in. (mm) 10 - 28 (711) 10 - 28 (711) 12 - 28 (711) 12 - 28 (711)
No. of motors - hp (kW) 10 - 1.5 (1.1) 10 - 1.5 (1.1) 12 - 1.5 (1.1) 12 - 1.5 (1.1)
Fan & motor rpm, 60/50Hz 1140/950 1140/950 1140/950 1140/950
60 Hz fan tip speed, fpm 8357 8357 8357 8357
50 Hz fan tip speed, (m/sec) (35.4) (35.4) (35.4) (35.4)
60 Hz total unit airflow, cfm 90200 90200 108240 108240
50 Hz total unit airflow, (m2/sec (35.5) (35.5) (42.6) (42.6)
EVAPORATOR, DIRECT EXPANSION, BAFFLED SHELL & THRU TUBE
Shell diameter - tube length 14 - 10 16 - 10 16 - 10 16 - 10
in (mm) - ft. (mm) (356 - 3048) (406 - 3048) (406 - 3048) (406 - 3048)
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28

Water volume, gallons (L) 36.1 (136.7) 45.6 (172.6) 45.6 (172.6) 45.6 (172.6)
Max. water pressure, psi (kPa) 175 (1207) 175 (1207) 175 (1207) 175 (1207)
Max. refrigerant pressure, psi (kPa) 225 (1552) 225 (1552) 225 (1552) 225 (1552)
Table 23, ALS 175-204
ALS MODEL NUMBER
DATA 175A 185A 195A 204A
CKT.1 CKT.2 CKT.1 CKT.2 CKT.1 CKT.2 CKT.1 CKT.2
Unit capacity @ ARI conditions, 80.4 (282) 90.6 (318) 91.2 (320) 91.2 (320) 94.6 (332) 94.6 (332) 101 (355) 101 (355)
tons (kW)
Unit operating charge R-22, Ibs 160 (72.6) 160 (72.6) 160 (72.6) 160 (72.6) 170 (77.1) 170 (77.1) 195 (88.4) 195 (88.4)
(ka)
Cabinet dimensions 263.4 x 83.4 x 92.5 263.4 x 83.4 x 92.5 263.4 x 83.4 x 92.5 263.4 x 83.4 x 92.5
L x W x H, in. (mm) (6690 x 2118 x 2350) (6690 x 2118 x 2350) (6690 x 2118 x 2350) (6690 x 2118 x 2350)
Unit operating weight, Ibs. (kg) 11250 (5100) 11250 (5100) 11500 (5218) 12570 (5701)
Unit shipping weight, Ibs. (kg) 10850 (4920) 10850 (4920) 11100 (5036) 11980 (5433)
COMPRESSORS, SCREW, SEMI-HERMETIC
Nominal tons, (kW) | soso | 95 (335) 95(335) | 95335 | 95335 | 95335 | 95(335) | 95(335)
CONDENSERS, HIGH EFFICIENCY FIN & TUBE TYPE WITH INTEGRAL SUBCOOLER
Coil face area, sq. ft. (m? 135.0 (12.5) 135.0 (12.5) 135.0 (12.5) 135.0 (12.5) 135.0 (12.5) 135.0 (12.5) 135.0 (12.5) 135.0
(12.5)
Finned height x finned length, in. 80 x 243 80 x 243 80 x 243 80 x 243 80 x 243 80 x 243 80 x 243 80 x 243
(mm) (2032 x (2032 x 6172) (2032 x (2032 x (2032 x (2032 x (2032 x (2032 x
6172) 6172) 6172) 6172) 6172) 6172) 6172)
Fins per inch x rows deep 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 12x4 12 x4
CONDENSER FANS, DIRECT DRIVE PROPELLER TYPE
No. of fans - fan diameter, in. 14 - 28 (711) 14 - 28 (711) 14 - 28 (711) 14 - 28 (711)
(mm)
No. of motors - hp (kW) 14-15(1.1) 14-15(1.1) 14-15(1.1) 14 -2.0(1.5)
Fan & motor rpm, 60/50Hz 1140/950 1140/950 1140/950 1140/950
60 Hz fan tip speed, fpm 8357 8357 8357 8357
50 Hz fan tip speed, (m/sec) (35.4) (35.4) (35.4) (35.4)
60 Hz total unit airflow, cfm 126280 12680 12680 138908
50 Hz total unit airflow, (m2/sec (49.7) (49.7) (49.7) (54.7)
EVAPORATOR, DIRECT EXPANSION, BAFFLED SHELL & THRU TUBE
Shell diameter - tube length 16 - 10 16 - 10 18 - 10 20-10
in (mm) - ft. (mm) (406 - 3048) (406 - 3048) (457 - 3048) (508 - 3048)
Water volume, gallons (L) 43.6 (165.0) 43.6 (165.0) 57.3 (216.9) 69.6 (263.5)
Max. water pressure, psi (kPa) 175 (1207) 175 (1207) 175 (1207) 175 (1207)
Max. refrigerant pressure, psi 225 (1552) 225 (1552) 225 (1552) 225 (1552)
(kPa)
Table 24, ALS 205-235
ALS MODEL NUMBER
DATA 205A 220a 235A
CKT.1 CKT.2 CKT.3 CKT.1 CKT.2 CKT.3 CKT.1 CKT.2 CKT.3
Unit capacity @ ARI conditions, 64.4 (226) | 66.1(232) | 75.8 (266) | 66.1(232) | 78.2 (275) | 79.0 (277) | 79.3 (279) | 79.3 (279) | 79.0 (277)
tons (kW)
Unit operating charge R-22, Ibs (kg) 140 (63.5) 140 (63.5) 150 (68.1) 140 (63.5) 150 (68.1) 150 (68.1) 150 (68.1) 150 (68.1) 150 (68.1)
Cabinet dimensions 355 x 83.4 x 94.5 355 x 83.4 x 94.5 355 x 83.4 x 94.5
L x W x H, in. (mm) (9017 x 2118 x 2400) (9017 x 2118 x 2400) (9017 x 2118 x 2400)
Unit operating weight, Ibs. (kg) 15930 (7224) 15930 (7224) 15930 (7224)
Unit shipping weight, Ibs. (kg) 15250 (6916) 15330 (6952) 15330 (6952)
COMPRESSORS, SCREW, SEMI-HERMETIC
Nominal tons, (kW0 | 65(230) | 65 (230 80(280) | 65(230) | s80(280) | 80(280) | s80(280) | 80(280) | 80 (280)
CONDENSERS, HIGH EFFICIENCY FIN & TUBE TYPE WITH INTEGRAL SUBCOOLER
Coil face area, sq. ft. (m?) 115.6 115.6 115.6 115.6 115.6 115.6 115.6 115.6 115.6
(10.7) (10.7) (10.7) (10.7) (10.7) (10.7) (10.7) (10.7) (10.7)
Finned height x finned length, in. 80 x 208 80 x 208 160 x 104 80 x 208 80 x 208 160 x 104 80 x 208 80 x 208 160 x 104
(mm) (2032 x (2032 x (4064 x (2032 x (2032 x (4064 x (2032 x (2032 x (4064 x
5283) 5283) 2642) 5283) 5283) 2642) 5283) 5283) 2642)
Fins per inch x rows deep 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3
CONDENSER FANS, DIRECT DRIVE PROPELLER TYPE
No. of fans - fan diameter, in. (mm) 16 - 28 (711) 16 - 28 (711) 18 - 28 (711)
No. of motors - hp (kW) 16 - 1.5 (1.1) 16 - 1.5 (1.1) 18-1.5(1.1)
Fan & motor rpm, 60/50Hz 1140/950 1140/950 1140/950
60 Hz fan tip speed, fpm 8357 8357 8357
50 Hz fan tip speed, (m/sec) (35.4) (35.4) (35.4)
60 Hz total unit airflow, cfm 144320 144320 162360
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50 Hz total unit airflow, (m2/sec | (56.8) | (56.8) | (63.9)
EVAPORATOR, DIRECT EXPANSION, BAFFLED SHELL & THRU TUBE
Shell diameter - tube length 20-10 20 - 10 20-10
in (mm) - ft. (mm) (508 - 3048) (508 - 3048) (508 - 3048)
Water volume, gallons (L) 81 (306.6) 76 (287.7) 76 (287.7)
Max. water pressure, psi (kPa) 175 (1207) 175 (1207) 175 (1207)
Max. refrigerant pressure, psi (kPa) 225 (1552) 225 (1552) 225 (1552)
Table 25, ALS 250-280
DATA 250A 265A 280A
CKT.1 CKT.2 CKT.3 CKT.1 CKT.2 CKT.3 CKT.1 CKT.2 CKT.3
Unit capacity @ ARI conditions, 80.2 (282) 79.0 (277) 91 (320) 80.2 (282) 89.7 (315) 91 (320) 91.4 (321) 89.7 (315) 91 (320)
tons (kW)
Unit operating charge R-22, Ibs (kg) 150 (68.1) 150 (68.1) 160 (72.6) 150 (68.1) 160 (72.6) 160 (72.6) 160 (72.6) 160 (72.6) 160 (72.6)
Cabinet dimensions 355 x 83.4 x 94.5 355 x 83.4 x 94.5 355 x 83.4 x 94.5
L x W x H, in. (mm) (9017 x 2118 x 2400) (9017 x 2118 x 2400) (9017 x 2118 x 2400)
Unit operating weight, Ibs. (kg) 16200 (7347) 16200 (7347) 16250 (7370)
Unit shipping weight, Ibs. (kg) 15600 (7075) 15600 (7075) 15650 (7098)
COMPRESSORS, SCREW, SEMI-HERMETIC
Nominal tons, (kW0 | 80(280) | 80(280) | 95335 | 80(280) | 95335 | 95(335) | 95(335) | 95(335 | 95(335)
CONDENSERS, HIGH EFFICIENCY FIN & TUBE TYPE WITH INTEGRAL SUBCOOLER
Coil face area, sq. ft. (m? 115.6 115.6 115.6 115.6 115.6 115.6 115.6 115.6 115.6
(10.7) (10.7) (10.7) (10.7) (10.7) (10.7) (10.7) (10.7) (10.7)
Finned height x finned length, in. 80 x 208 80 x 208 160 x 104 80 x 208 80 x 208 160 x 104 80 x 208 80 x 208 160 x 104
(mm) (2032 x (2032 x (4064 x (2032 x (2032 x (4064 x (2032 x (2032 x (4064 x
5283) 5283) 5283) 5283) 5283) 5283) 5283) 5283) 5283)
Fins per inch x rows deep 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3 16 x 3
CONDENSER FANS, DIRECT DRIVE PROPELLER TYPE
No. of fans - fan diameter, in. (mm) 18 - 28 (711) 18 - 28 (711) 18 - 28 (711)
No. of motors - hp (kW) 18- 1.5(1.1) 18 - 1.5 (1.1) 18- 1.5(1.1)
Fan & motor rpm, 60/50Hz 1140/950 1140/950 1140/950
60 Hz fan tip speed, fpm 8357 8357 8357
50 Hz fan tip speed, (m/sec) (35.4) (35.4) (35.4)
60 Hz total unit airflow, cfm 162360 162360 162360
50 Hz total unit airflow, (m2/sec (63.9) (63.9) (63.9)
EVAPORATOR, DIRECT EXPANSION, BAFFLED SHELL & THRU TUBE
Shell diameter - tube length 20-10 20 - 10 20-10
in (mm) - ft. (mm) (508 - 3048) (508 - 3048) (508 - 3048)
Water volume, gallons (L) 69.6 (263.5) 69.6 (263.5) 69.6 (263.5)
Max. water pressure, psi (kPa) 175 (1207) 175 (1207) 175 (1207)
Max. refrigerant pressure, psi (kPa) 225 (1552) 225 (1552) 225 (1552)
Table 26, ALS 300-340
DATA 300A 315A 330A 340A
CKT.1[CKT.2| CKT.3| CKT.4] CKT.1| CKT.2 [ CKT.3| CKT.4]CKT.1| CKT.2| CKT.3 [CKT.4] CKT.1| CKT.2| CKT.3| CKT.4
Unit capacity @ ARI conditions, tons 66.9 66.9 79.7 | 79.7 66.9 | 79.7 79.7 79.7 | 79.2 79.7 | 80.3 80.3 79.2 | 79.7 80.3 89.4
(kW) (235) | (235) | (280) [ (280) | (235) | (280) | (280) | (280) | (278) | (280) | (282) | (282) | (278) | (280) | (282) | (314)
Unit operating charge R-22, Ibs (kg) 155 155 160 160 155 160 160 160 160 160 160 160 160 160 160 170
(70.3) [ (70.3) | (72.6) | (72.6) ] (70.3) | (72.6) | (72.6) | (72.6) | (72.6) | (72.6) | (72.6) | (72.6) | (72.6) | (72.6) | (72.6) | (77.1)
Cabinet dimensions 389.7 x 83.4 x 94.5 389.7 x 83.4 x 94.5 389.7 x 83.4 x 94.5 389.7 x 83.4 x 94.5
L x W x H, in. (mm) (9898 x 2118 x 2400) (9898 x 2118 x 2400) (9898 x 2118 x 2400) (9898 x 2118 x 2400)
Unit operating weight, Ibs. (kg) 21250 (9637) 21250 (9637) 21320 (9669) 21320 (9669)
Unit shipping weight, Ibs. (kg) 20300 (9206) 20300 (9206) 20400 (9252) 20400 (9252)
COMPRESSORS, SCREW, SEMI-HERMETIC
Nominal tons, (kWO 65 65 80 80 65 80 80 80 80 80 80 80 80 80 80 95
(230) | (230) | (280) [ (280) | (230) | (280) | (280) | (280) | (280) | (280) | (280) | (280) | (280) [ (280) | (280) | (335)
CONDENSERS, HIGH EFFICIENCY FIN & TUBE TYPE WITH INTEGRAL SUBCOOLER
Colil face area, sq. ft. (m?) 96.3 | 96.3 | 96.3 [ 96.3 ] 96.3 | 96.3 | 96.3 | 96.3 | 96.3 | 96.3 | 96.3 | 96.3 | 96.3 [ 96.3 | 96.3 | 96.3
(89) | B9 | 89 | 89 | B89 | 89 | B9 | B89 B9 [ (B9 | 89 | B9 ] 89 | 89 [ (89) | (8.9)
Finned height x finned length, in. (mm)] 80x | 80x [ 80x | 80x | 80x | 80x | 80x [ 80x | 80x | 80x | 80x | 80x | 80x | 80x [ 80x | 80x
173 173 173 173 173 173 173 173 173 173 173 173 173 173 173 173
(2032 | (2032 | (2032 | (2032 | (2032 | (2032 | (2032 | (2032 | (2032 | (2032 | (2032 | (2032 ] (2032 | (2032 | (2032 | (2032
X X X X X X X X X X X X X X X X
4394) | 4394) | 4394) | 4394) | 4394) | 4394) | 4394) | 4394) | 4394) | 4394) | 4394) | 4394) | 4394) | 4394) | 4394) | 4394)
Fins per inch x rows deep 12x4|112x4[12x4|12x4 12 x4)112x4[12x 4] 12x4]12x 4] 12x4|12Xx4|12x4]12x4|12x 4| 12x 4| 12x 4
CONDENSER FANS, DIRECT DRIVE PROPELLER TYPE
No. of fans - fan diameter, in. (mm) | 20 - 28 (711) | 20 - 28 (711) | 20 - 28 (711) | 20 - 28 (711)
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No. of motors - hp (kW) 20 - 2.0 (1.5) 20 - 2.0 (1.5) 20 - 2.0 (1.5) 20 - 2.0 (1.5)
Fan & motor rpm, 60/50Hz 1140/950 1140/950 1140/950 1140/950
60 Hz fan tip speed, fpm 8357 8357 8357 8357
50 Hz fan tip speed, (m/sec) (35.4) (35.4) (35.4) (35.4)
60 Hz total unit airflow, cfm 198440 198440 198440 198440
50 Hz total unit airflow, (m2/sec (93.6) (93.6) (93.6) (93.6)
EVAPORATOR, DIRECT EXPANSION, BAFFLED SHELL & THRU TUBE
Shell diameter - tube length 24 - 10 24 - 10 24 - 10 24 -10
in (mm) - ft. (mm) (609 - 3048) (609 - 3048) (609 - 3048) (609 - 3048)
Water volume, gallons (L) 112 (424) 112 (424) 107 (405.0) 107 (405.0)
Max. water pressure, psi (kPa) 175 (1207) 175 (1207) 175 (1207) 175 (1207)
Table 27, ALS 360-425
DATA 360A 370A 380A 425A
ckT.1]ckT.2] ckT.3] ckT.4 JekT i ckT.2 [ ckT.3] ckT.4|ckT.1] ckT.2] cKkT.3] ckT.4J cKkT.1] ckT.2[ cKT.3] CKT .4
BASIC DATA
Unit capacity @ ARI conditions,] 80.9 [ 80.9 93.4 | 93.4 | 80.9 | 91.8 | 93.4 93.4 | 92.3 92.3 | 934 93.4 | 100.3 | 100.3 | 100.3 | 100.3
tons (kW) (284) | (284) | (328) | (328) | (284) | (323) | (328) | (328) | (325) | (325) | (328) | (328) | (853) | (353) | (353) | (353)
Unit operating charge R-22, Ibs 175 175 180 180 175 180 180 180 180 180 180 180 190 190 190 190
(kg) (79.4) | (79.4) | (81.6) | (81.6) | (79.4) | (81.6) | (81.6) | (81.6) | (81.6) | (81.6) | (81.6) | (81.6) ] (86.2) | (86.2) | (86.2) | (86.2)
Cabinet dimensions 459 x 83.4 x 94.5 459 x 83.4 x 94.5 459 x 83.4 x 94.5 459 x 83.4 x 94.5
L x W x H, in. (mm) (11659 x 2118 x 2400) (11659 x 2118 x 2400) (11659 x 2118 x 2400) (11659 x 2118 x 2400)
Unit operating weight, Ibs. (kg) 22920 (10395) 22970 (10417) 23020 (10440) 23813 (10800)
Unit shipping weight, Ibs. (kg) 22000 (9977) 22050 (10000) 22100 (10023) 22715 (10302)
COMPRESSORS, SCREW, SEMI-HERMETIC
Nominal tons, (kW0 80 80 95 95 80 95 95 95 95 95 95 95 95 95 95 95
(280) | (280) | (335) | (335) | (280) | (335) | (335) | (335) | (335) | (335) | (335) | (335) | (335) | (335) | (335) | (335)
CONDENSERS, HIGH EFFICIENCY FIN & TUBE TYPE WITH INTEGRAL SUBCOOLER
Coil face area, sq. ft. (m? 115.6 | 115.6 | 115.6 | 115.6 | 115.6 | 115.6 | 115.6 | 115.6 | 115.6 | 115.6 | 115.6 | 115.6 | 115.6 | 115.6 | 115.6 | 115.6
(10.7) | (10.7) | (10.7) | (10.7) ] (10.7) | (10.7) | (10.7) | (10.7) | (10.7) | (10.7) | (10.7) | (10.7) ]| (10.7) | (10.7) | (10.7) | (10.7)
Finned height x finned length, 80 x 80 x 80 x 80 x 80 x 80 x 80 x 80 x 80 x 80 x 80 x 80 x 80 x 80 x 80 x 80 x
in. (mm) 208 208 208 208 208 208 208 208 208 208 208 208 208 208 208 208
(2032 x| (2032 x| (2032 x| (2032 x (2032 x| (2032 x| (2032 x| (2032 x|(2032 x| (2032 x| (2032 x| (2032 x](2032 x| (2032 x| (2032 x| (2032 x
5283) | 5283) | 5283) | 5283) | 5283) | 5283) | 5283) | 5283) | 5283) | 5283) | 5283) | 5283) | 5283) | 5283) | 5283) [ 5283)
Fins per inch x rows deep 12x4|12x4| 12x4|12x4)12x4|12x4 | 12x 4| 12x4]|12x 4| 12x 4| 12x 4| 12x4)12x 4| 12x 4| 12x4]| 12x 4
CONDENSER FANS, DIRECT DRIVE PROPELLER TYPE
No. of fans - fan dia., in. (mm) 24 - 28 (711) 24 - 28 (711) 24 - 28 (711) 24 - 28 (711)
No. of motors - hp (kW) 24 - 2.0 (1.5) 24 -2.0(1.5) 24 -2.0(1.5) 24 -25(1.9)
Fan & motor rpm, 60/50Hz 1140/950 1140/950 1140/950 1140/950
60 Hz fan tip speed, fpm 8357 8357 8357 8357
50 Hz fan tip speed, (m/sec) (35.4) (35.4) (35.4) (35.4)
60 Hz total unit airflow, cfm 238128 238128 238128 257180
50 Hz total unit airflow, (m2/sec (112.4) (112.4) (112.4) (121.4)
EVAPORATOR, DIRECT EXPANSION, BAFFLED SHELL & THRU TUBE
Shell diameter - tube length 24 - 10 24 - 10 24 -10 24 - 12
in (mm) - ft. (mm) ((609 - 3048) ((609 - 3048) ((609 - 3048) (609 - 3658)
Water volume, gallons (L) 107 (405.0) 107 (405.0) 107 (405.0) 129 (488)
Max. water pressure, psi (kPa) 175 (1207) 175 (1207) 175 (1207) 175 (1207)
Max. refrigerant pressure, psi 225 (1552) 225 (1552) 225 (1552) 225 (1552)
(kPa)
Major Components
Table 28, ALS 070-425
UNIT SIZE COMPRESSOR EVAPORATOR ELECTRONIC EXPANSION CONTACTOR DESIGNATION
IDENTIFICATION VESSEL SIZE VALVE SIZE FOR COMPRESSOR
070 155 1208-1 100 M1-M5
080 167 1408-1 140 M1-M5
090 175 1410-1 170 M1-M5
100 175 1610-1 170 M1-M5
125A 155 155 - - 1410-1 100 100 - - M1-M5 M2-M6 - -
140A 155 167 - - 1610-1 140 140 - - M1-M5 M2-M6
155A 167 167 - - 1610-1 140 140 - - M1-M5 M2-M6
170A 167 175 - - 1610-1 170 170 - - M1-M5 M2-M6
175A 167 175 - - 1610-1 170 170 - - M1-M5 M2-M6
185A 175 175 - - 1610-1 170 170 - - M1-M5 M2-M6
195A 175 175 - - 1810-1 170 170 - - M1-M5 M2-M6
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204A 175 175 - - 2010-1 170 170 - - M1-M5 M2-M6

205A 155 155 167 - 2010-3 140 140 140 - M1-M5 M2-M6 M3-M7

220A 155 167 167 - 2010-2 140 140 140 - M1-M5 M2-M6 M3-M7

235A 167 167 167 - 2010-2 140 140 140 - M1-M5 M2-M6 M3-M7

250A 167 167 167 - 2010-1 140 140 140 - M1-M5 M2-M6 M3-M7

265A 167 175 175 . 2010-1 170 170 170 - M1-M5 M2-M6 M3-M7

280A 175 175 175 - 2010-1 170 170 170 - M1-M5 M2-M6 M3-M7

300A 155 155 167 167 2410-2 140 140 140 140 M1-M5 M2-M6 M3-M7 M4-M8
315A 155 167 167 167 2410-2 140 140 140 140 M1-M5 M2-M6 M3-M7 M4-M8
330A 167 167 167 167 2410-1 140 140 140 140 M1-M5 M2-M6 M3-M7 M4-M8
340A 167 167 167 175 2410-1 140 140 170 170 M1-M5 M2-M6 M3-M7 M4-M8
360A 167 167 175 175 2410-1 140 140 170 170 M1-M5 M2-M6 M3-M7 M4-M8
370A 167 175 175 175 2410-1 170 170 170 170 M1-M5 M2-M6 M3-M7 M4-M8
380A 175 175 175 175 2410-1 170 170 170 170 M1-M5 M2-M6 M3-M7 M4-M8
425A 175 175 175 175 2412-1 170 170 170 170 M1-M5 M2-M6 M3-M7 M4-M8
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Compressor Staging

ALS 125-204 (Does not apply to ALS 070-100)

Table 29, Two Compressors Available

STAGE UP LEAD LAG 1 UNIT STAGE DOWN LEAD LAG 1 UNIT
COMPRESSOR COMPRESSOR CAPACITY COMPRESSOR COMPRESSOR CAPACITY
1 - - 0% 1 25% 0% 12.5%
2 50% 0% 25.0% 2 50% 0% 25.0%
3 75% 0% 37.5% 3 75% 0% 37.5%
4 50% 50% 50.0% 4 50% 50% 50.0%
5 75% 50% 62.5% 5 75% 50% 62.5%
6 75% 75% 75.0% 6 75% 75% 75.0%
7 100% 75% 87.5% 7 100% 75% 87.5%
8 100% 100% 100.0% 8 100% 100% 100.0%
Table 30, One Compressor Available
STAGE UP LEAD LAG 1 UNIT STAGE Down LEAD LAG 1 UNIT
COMPRESSOR COMPRESSOR CAPACITY COMPRESSOR COMPRESSOR CAPACITY
1 - - 0% 1 25% 0% 12.5%
2 50% 0% 25.0% 2 50% 0% 25.0%
3 75% 0% 37.5% 3 75% 0% 37.5%
4 50% 0% 50.0% 4 100% 0% 50.0%
ALS 205-280
Table 31, Three Compressors Available
STAGE LEAD LAG 1 LAG 2 UNIT STAGE LEAD LAG 1 LAG 2 UNIT
UpP COMP. COMP. COMP. CAPACITY DOWN COMP. COMP. COMP. CAPACITY
1 - - - 0% 1 25% 0% 0% 8.3%
2 50% 0% 0% 16.7% 2 50% 0% 0% 16.7%
3 75% 0% 0% 25.0% 3 75% 0% 0% 25.0%
4 50% 50% 0% 33.3% 4 50% 50% 0% 33.3%
5 75% 50% 0% 41.7% 5 75% 50% 0% 41.7%
6 75% 75% 0% 50.0% 6 50% 50% 50% 50.0%
7 75% 50% 50% 58.3% 7 75% 50% 50% 58.3%
8 75% 75% 50% 66.7% 8 75% 75% 50% 66.7%
9 75% 75% 75% 75.0% 9 75% 75% 75% 75.0%
10 100% 75% 75% 83.3% 10 100% 75% 75% 83.3%
11 100% 100% 75% 91.6% 11 100% 100% 75% 91.6%
12 100% 100% 100% 100.0% 12 100% 100% 100% 100.0%
Table 32, Two compressors available
STAGE LEAD LAG 1 LAG 2 UNIT STAGE LEAD LAG 1 LAG 2 UNIT
UP COMP. COMP. COMP. CAPACITY DOWN COMP. COMP. COMP. CAPACITY
1 - - - 0% 1 25% 0% 0% 8.3%
2 50% 0% 0% 16.7% 2 50% 0% 0% 16.7%
3 75% 0% 0% 25.0% 3 75% 0% 0% 25.0%
4 50% 50% 0% 33.3% 4 50% 50% 0% 33.3%
5 75% 50% 0% 41.7% 5 75% 50% 0% 41.7%
6 75% 75% 0% 50.0% 6 75% 75% 0% 50.0%
7 100% 75% 0% 58.3% 7 100% 75% 0% 58.3%
8 100% 100% 0% 66.7% 8 100% 100% 0% 66.7%
Table 33, One Compressor Available
STAGE LEAD LAG 1 LAG 2 UNIT STAGE LEAD LAG 1 LAG 2 UNIT
UpP COMP. COMP. COMP. CAPACITY DOWN COMP. COMP. COMP. CAPACITY
1 - - - 0% 1 25% 0% 0% 8.3%
2 50% 0% 0% 16.7% 2 50% 0% 0% 16.7%
3 75% 0% 0% 25.0% 3 75% 0% 0% 25.0%
4 100% 0% 0% 33.3% 4 100% 0% 0% 33.3%
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ALS 300-425

Table 34, Four Compressors Available

STAGE UH LEAD LAG 1 LAG 2 LAG 3 UNIT STAGE LEAD LAG 1 LAG 2 LAG 3 UNIT
COMP. COMP. COMP. COMP. CAPACITY DOWN COMP. COMP. COMP. COMP. CAPACITY
1 - - - - 0.0% 1 25% 0% 0% 0% 6.3%
2 50% 0% 0% 0% 12.5% 2 50% 0% 0% 0% 12.5%
3 75% 0% 0% 0% 18.8% 3 75% 0% 0% 0% 18.8%
4 50% 50% 0% 0% 25.0% 4 50% 50% 0% 0% 25.0%
5 75% 50% 0% 0% 31.3% 5 75% 50% 0% 0% 31.3%
6 75% 75% 0% 0% 37.5% 6 50% 50% 50% 0% 37.5%
7 75% 50% 50% 0% 43.8% 7 75% 50% 50% 0% 43.8%
8 75% 75% 50% 0% 50.0% 8 50% 50% 50% 50% 50.0%
9 75% 75% 75% 0% 56.3% 9 75% 50% 50% 50% 56.3%
10 75% 75% 50% 50% 62.5% 10 75% 75% 50% 50% 62.5%
11 75% 75% 75% 50% 68.8% 11 75% 75% 75% 50% 68.8%
12 75% 75% 75% 75% 75.0% 12 75% 75% 75% 75% 75.0%
13 100% 75% 75% 75% 81.3% 13 100% 75% 75% 75% 81.3%
14 100% 100% 75% 75% 87.5% 14 100% 100% 75% 75% 87.5%
15 100% 100% 100% 75% 93.8% 15 100% 100% 100% 75% 93.8%
16 100% 100% 100% 100% 100.0% 16 100% 100% 100% 100% 100.0%
Table 35, Three Compressors Available
STAGE LEAD LAG 1 LAG 2 LAG 3 UNIT LEAD LAG 1 LAG 2 LAG 3 UNIT
COMP. COMP. COMP. COMP. CAPACITY COMP. COMP. COMP. COMP. CAPACITY
1 - - - - 0.0% 25% 0% 0% 0% 6.3%
2 50% 0% 0% 0% 12.5% 50% 0% 0% 0% 12.5%
3 75% 0% 0% 0% 18.8% 75% 0% 0% 0% 18.8%
4 50% 50% 0% 0% 25.0% 50% 50% 0% 0% 25.0%
5 75% 50% 0% 0% 31.3% 75% 50% 0% 0% 31.3%
6 75% 75% 0% 0% 37.5% 50% 50% 50% 0% 37.5%
7 75% 50% 50% 0% 43.8% 75% 50% 50% 0% 43.8%
8 75% 75% 50% 0% 50.0% 75% 75% 50% 0% 50.0%
9 75% 75% 75% 0% 56.3% 75% 75% 75% 0% 56.3%
10 100% 75% 75% 0% 62.5% 100% 75% 75% 0% 62.5%
11 100% 100% 75% 0% 68.8% 100% 100% 75% 0% 68.8%
12 100% 100% 100% 0% 75.0% 100% 100% 100% 0% 75.0%
Table 36, Two Compressors Available
STAGE LEAD LAG 1 LAG 2 LAG 3 UNIT LEAD LAG 1 LAG 2 LAG 3 UNIT
COMP. COMP. COMP. COMP. CAPACITY COMP. COMP. COMP. COMP. CAPACITY
1 - - - - 0.0% 25% 0% 0% 0% 6.3%
2 50% 0% 0% 0% 12.5% 50% 0% 0% 0% 12.5%
3 75% 0% 0% 0% 18.8% 75% 0% 0% 0% 18.8%
4 50% 50% 0% 0% 25.0% 50% 50% 0% 0% 25.0%
5 75% 50% 0% 0% 31.3% 75% 50% 0% 0% 31.3%
6 75% 75% 0% 0% 37.5% 75% 75% 0% 0% 37.5%
7 100% 75% 0% 0% 43.8% 100% 75% 0% 0% 43.8%
8 100% 100% 0% 0% 50.0% 100% 100% 0% 0% 50.0%
Table 37, One Compressors Available
STAGE LEAD LAG 1 LAG 2 LAG 3 UNIT LEAD LAG 1 LAG 2 LAG 3 UNIT
COMP. COMP. COMP. COMP. CAPACITY COMP. COMP. COMP. COMP. CAPACITY
1 - - - - 0.0% 25% 0% 0% 0% 6.3%
2 50% 0% 0% 0% 12.5% 50% 0% 0% 0% 12.5%
3 75% 0% 0% 0% 18.8% 75% 0% 0% 0% 18.8%
4 100% 0% 0% 0% 25.0% 100% 0% 0% 0% 25.0%
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Dimensional Data

Figure 23, ALS 070A-100A
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1. All dimensions in inches (mm).
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ALS LENGTH EVAPORATOR CENTER OF GRAVITY UNIT WEIGHTS Ib (kg)
UNIt A B c D E X Y OPERATING | SHIPPING | COPPER
SIZE FIN ADD
070A | 124.7 (3167) | 93.7(2380) | 9.9 (252) | 15.0 (381) | 15.9 (404) | 52.9 (1344) | 39.0 (991) | 5725 (2597) | 5500 (2495) | 850 (387)
080A | 124.7 (3167 | 93.7(2380) | 9.9(252) | 15.0 (381) | 19.5(495) | 52.9 (1344) | 39.0 (991) | 6175 (2801) | 5900 (2676) | 850 (387)
090A | 159.4 (4049) | 128.4 (3261) | 20.6 (524) | 15.0 (381) | 19.5 (495) | 64.9 (1649) | 39.0 (991) | 6825 (3096) | 6500 (2948) | 1150 (523)
100A | 159.4 (4049) | 128.4 (3261) | 20.6 (524) [ 15.0 (381) | 19.5 (495) | 64.9 (1649) | 39.0 (991) | 7300 (3311) | 6900 (3130) | 1150 (523)
ALS COMPRESSOR FANS REFRIGERANT LIFTING HOLES ISOLATOR MOUNTING
UNIT CHARGE Ib (kg)
SIZE Qty. Nom. Tons Qty. H.P. System #1 L1 L2 S1 S2 S3
070A 1 65 6 1.5 150 (68) 18.6 (473) | 107.9 (2740) | 13.0 (330) N/A 110.4 (2805)
080A 1 80 6 1.5 160 (73) 18.6 (473) | 107.9 (2740) | 13.0 (330) N/A 110.4 (2805)
090A 1 95 8 1.5 180 (82) 18.6 (473) | 131.9(3350) | 13.0 (330) | 95.0 (2416) 146.9 (3731)
100A 1 95 8 1.5 190 (87) 18.6 (473) | 131.9(3350) | 13.0 (330) | 95.0 (2416) 146.9 (3731)
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Figure 24, ALS 125A-204A
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ALS UNIT WEIGHTS Ib (kg)
UNIT | LENGTH EVAPORATOR CENTER OF GRAVITY STANDARD UNIT ADD'L WT.
SIZE A B [@ D E X Y OPERATING [ SHIPPING | FOR COPPER FINS
125A | 228.7 (5809) | 117.6 (2987) | 13.8 (351) | 28.7 (729) | 19.4 (493) | 104.3 (2649) | 41.7 (1059) | 9920 (4500) 9600 (4355) 1652 (750)
140A | 228.7 (5809) | 118.5 (3010) [ 12.9 (328) | 28.7 (729) | 19.4 (493) | 104.3 (2649) | 41.7 (1059) | 10350 (4700) | 9900 (4355) 1652 (750)
155A | 228.7 (5809) | 118.5 (3010) [ 12.9 (328) | 28.7 (729) | 19.4 (493) | 105.2 (2672) | 41.7 (1059) | 10670 (4840) | 10250 (4650) 1652 (750)
170A | 228.7 (5809) | 118.5 (3010) | 12.9 (328) | 28.7 (729) | 19.4 (493) | 105.2 (2672) | 41.7 (1059) | 10750 (4880) | 10350 (4700) 1652 (750)
175A | 263.4 (6690) | 153.2 (3891) | 47.6 (1209) | 28.7 (729) | 19.4 (493) | 113.1 (2873) | 41.7 (1059) | 11250 (5100) | 10850 (4920) 1930 (876)
185A | 263.4 (6690) | 153.2 (3891) | 47.6 (1209) | 28.7 (729) | 19.4 (493) | 113.1 (2873) | 41.7 (1059) | 11250 (5100) | 10850 (4920) 1930 (876)
195A | 263.4 (6690) | 153.2 (3891) | 47.6 (1209) | 27.3 (693) | 20.4 (518) | 115.2 (2926) | 41.7 (1059) | 11500 (5218) | 11100 (5036) 1930 (876)
204A | 263.4 (6690) | 152.2 (3866) | 48.5 (1232) | 25.7 (653) | 20.2 (513) | 116.5 (2959) | 41.7 (1059) | 12570 (5701) | 11980 (5433) 2025 (918)
ALS OPERATING REFRIGERANT
UNIT COMPRESSOR FANS CHARGE (R-22) Ib (kg))
SIZE QTY. NOM. TONS | QTY. H.P. SYSTEM #1 SYSTEM #2
125A 2 65/65 10 1.5 140 (63.5) 140 (63.5)
140A 2 65/80 10 1.5 140 (63.5) 150 (68.1)
155A 2 80/80 12 1.5 150 (68.1) 150 (68.1)
170A 2 80/95 12 1.5 150 (68.1) 160 (72.6)
175A 2 80/95 14 1.5 160 (72.6) 160 (72.6)
185A 2 95/95 14 1.5 160 (72.6) 160 (72.6)
195A 2 95/95 14 1.5 170 (77.1) 170 (77.1)
204A 2 95/95 14 2.0 195 (88.5) 195 (88.5)
IOMM ALS-1 35



Figure 25, ALS 205A-280A
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SIZE X Y OPERATING SHIPPING FIN COILS SYSTEM #1 | SYSTEM #2| SYSTEM #3
205A |146.7|3,726| 41.7 | 1,059 ]15,930 | 7,224 | 15,250 | 6,916 | 2,478 | 1,124 3 65/65/80 16 1.5] 140 | 63.5 ] 140| 63.5 | 150 | 68.1
220A |146.7|3,726| 41.7 | 1,059 |15,980 | 7,247 | 15,330 | 6,952 | 2,478 | 1,124 3 65/80/80 16 1.5] 140 | 63.5]150| 68.1 | 150 | 68.1
235A |146.7|3,726| 41.7 | 1,059 ]16,180 | 7,338 | 15,630 | 7,043 | 2,478 | 1,124 3 80/80/80 18 1.5] 150 | 68.1 ] 150| 68.1 150 | 68.1
250A |146.7|3,726| 41.7 | 1,059 ]16,200 | 7,347 | 15,530 | 7,075 | 2,478 | 1,124 3 80/80/95 18 1.5] 150 | 68.1 ] 150| 68.1 | 160 | 72.6
265A |146.7|3,726| 41.7 | 1,059 ]16,200 | 7,347 | 15,600 | 7,075 | 2,478 | 1,124 3 80/95/95 18 1.5] 150 | 68.1 1160 72.6 160 | 72.6
280A |146.7|3,726| 41.7 | 1,059 ]16,250 | 7,370 | 15,650 | 7,098 | 2,478 | 1,124 3 95/95/95 18 1.5] 160 | 72.6 | 160| 72.6 160 | 72.6

36

IOMM ALS-1




Figure 26, ALS 300-340

HMobe:
1. Alldirmermone in inches immj.
. All units hanes (4) mdepandent refrigeant craais.

B | it aLiic cormeciiong
Turr ol with grocves for victsube
couplngs by olhers a— L LR ey B
T fa— 86,1 (2187} —+ i
- = -_— - —
r - - — - J
Sttt (S o kvebr RSN P I . | 24,4 504
T e N ST T
- E 4= .‘T R ., My :|-
1: Evaporaior o
I £ Areer e srocén ;::
.| f = — 1
Pronwr gniny looation ths sidie anly — Oinbional
G0 (155 == - S & poklitian | Y coil guarcs
7 i e y
o x 1|— = '[:' == L e W e
'|L 845 1_‘{/ | [ |
contel | Power || E400) [ | | I ) B
canter l conter |82 |658 | | § - __ | T
(2118} ||1G6E) I1 | T
. | ey L Ll 2 l ; A s [ B oo msn)
LA | (-] I K ) L
o o ® —— T 1
y :a!:'-'.»}ﬁll Jll. et e 2o | !
R 5.0 (241 - i f
| waring -"Ili b5 3].. Y e - Fe—"F T —
chocits 5 177.0 [4356) — DB 5 (TR
o fo— srApmIT—— VT
d it S 1 1T | — - Y lyp. BpeGing
& . a@0, 7 (BEag) —i—f | [ar 1.0{25) dearmeier

i IETE ik i

foL 35 0G4) cha. 1fing bales (G ﬁ:.&ﬂ'{.ﬁ"ﬁ’&.
located 18.6 (472, 1670 (4242} R

I\ and 220,00 B125 Irom control

i cantar ard Hoth sefes)

- Ui isclabordimaunting bobe losatians {10)

L?Il\_IIST CENTER OF GRAVITY | UNIT WEIGHTS Ib (kg) ’T:%'z'-c‘g’g:i""; COMPRESSORS| FANS REFRIGERANT CHARGE (R-22) Ib (kg)

SIZE X Y OPERATING| SHIPPING Eincolls  lory [NomTons|QTY | HP | SYsT. #1 | sysT.#2 | sysT. #3 | sysT. #4
300A | 1669 | 4239 | 41.7 1059 | 21,250 | 9637 | 20,300 | 9206 3,671 1665 4 65/65/80/80 20 2.0 155 | 70.3 155 | 70.3 160 | 726 160 | 726
315A § 1669 | 4239 | 41.7 1059 | 21,250 | 9637 | 20,300 | 9206 3,671 1665 4 65/80/80/80 20 2.0 155 | 70.3 160 | 72.6 160 | 726 160 | 72.6
330A | 1669 | 4239 | 41.7 1059 | 21,320 | 9669 | 20,400 | 9252 3,671 1665 4 80/80/80/80 20 2.0 160 | 72.6 160 | 72.6 160 | 72.6 160 | 72.6
340A | 1669 | 4239 | 41.7 1059 | 21,230 | 9669 | 20,400 | 9252 3,671 1665 4 80/80/80/95 20 2.0 160 | 72.6 160 | 72.6 160 | 726 170 | 77.1
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Figure 27, ALS 360-425
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ALS | CENTER OF GRAVITY | UNIT WEIGHTS Ib (kg) | ADD'L WEIGHT | COMPRESSORS| FANS REFRIGERANT CHARGE (R-22) b (kg)
UNIT X Y OPERATING| sHiPPING | FOR COPPER NOM. SysT. #1 | sysT. #2 | sysT. #3 | sysT. #4
SIZE FIN COILS

360A | 185.0] 4699 | 41.7 | 1059 |22,920] 10395|22,000] 9977 | 4,406 ]| 1998 | 4 |B80/80/95/95] 24 | 2.0| 175]79.4] 175]79.4| 180 |81.6| 180 | 81.6
370A |185.0| 4699 | 41.7 | 1059 [22,970|10417|22,050| 10000] 4,406 | 1998 | 4 |80/95/95/95] 24 | 2.0 175 |79.4] 180 |81.6| 180 |81.6| 180 | 81.6
380A | 185.0] 4699 | 41.7 | 1059 [23,020|1044022,100| 10023| 4,406 | 1998 | 4 |95/95/95/95] 24 | 2.0 180 |81.6] 180 |81.6] 180 |81.6| 180 |8L.6
425A | 192.4] 4887 | 41.1 | 1044 | 23813| 10800| 22715 10302] 4406 | 1098 | 4 |95/95/95/95] 24 | 2.5| 190 |86.2] 190 |86.2| 190 |86.2 | 190 | 86.2
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Electrical Data

Field Wiring

General

Wiring must comply with all applicable codes and ordinances. Warranty isvoided if wiringisnotin
accordance with specifications. An open fuse indicates a short, ground, or overload. Before replacing
afuse or restarting a compressor or fan motor, the trouble must be found and corrected.

Copper wireisrequired for al power lead terminations at the unit and copper must be used for all other
wiring to the unit.

AL S units may be ordered with main power wiring for either single or multiple point power connection.
If single point power connection is ordered, a single large power terminal block is provided and wiring
within the unit is sized in accordance with the National Electrical code. A singlefield supplied
disconnect isrequired. An optional factory mounted transformer for the 115 volt control circuit may
be provided.

If multiple point power wiring is ordered, two power connections (125 through 204 and 300 through
425) or three power connections (205 through 280) are required and wiring within the unitissized in
accordance with the National Electrical Code. A separate circuit isrequired for the 115 volt control
circuit. Separate field supplied disconnects are required for each electrical circuit.

It may be desirable to have the unit evaporator heater on a separate disconnect switch from the main
unit power supply so that the unit may be shut down without defeating the freeze protection provided
by the cooler heater.

CAUTION

AL S unit compressors are single direction rotation compressors. For this reason proper phasing of
electrical power isimportant. Electrical phasing must be A, B, C for electrical phases 1, 2 and 3 (A=L1,
B=L2, C=L3). Unitssupplied with single point, factory power connectionswill include one
MotorSaver phase failure/phase reversal protective device that will prevent operation of the unit with
incorrect power phasing. The MotorSaver isfactory wired and tested. Do not alter thewiringtothe
Motor Saver.

Multiple point power wired units will include two (125 through 204) and (300 through 425) or three (205
through 280) MotorSaver safety controls (one for each power supply), and the contractor is cautioned
to not apply power until the phasing is verified with a phase sequence meter.

WARNING

Internal power wiring to the compressors for the single point versus the multiple point option are
different. It isimperative that the proper field wiring be installed according to the way the unit is built.

Overload Dial Setting

For unitswith 1 contactor and 1 overload per compressor: The Overload must be set at a"Must Hold
Dial Setting" equal to 125% of the compressor RLA listed on the unit data plate.

For unitswith 2 contactorsand 2 overloads per compressor: The Overload must be set at a"Must
Hold Dial Setting" equal to 125% of half the compressor RLA listed on the unit data plate.

Note: The"Must Trip Amps" is 12% higher than the "Must Hold Dial Setting". The accuracy of the
Overload Setting is £2%.
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Wire Sizing Ampacities

Table 38, Single Point Connection, ALS 070-100

MINIMUM POWER SUPPLY FIELD FUSE SIZE

LS VOLTS HZ CIRCUIT FIELD WIRE HUB

UNIT AMPACITY WIRE NOMINAL RECOM- MAXIMUM

SIZE (MCA) QTY. GUAGE QTY. SIZE MENDED
208 335 3 400 1 3.0 500 500
230 307 3 350 1 2.5 400 500

070A 380 60 185 3 3/0 1 2.0 250 300
460 153 3 2/0 1 1.5 200 250
575 124 3 #1 1 1.5 175 200
208 410 3 600 1 3.0 500 700
230 375 3 500 1 3.0 500 600

080A 380 60 227 3 4/0 1 2.0 300 350
460 187 3 3/0 1 1.5 250 300
575 150 3 1/0 1 1.5 200 250
208 475 3 350 2 2.5 600 800
230 434 3 300 2 2.5 600 700

090A 380 60 262 3 300 1 2.5 350 450
460 216 3 4/0 1 2.0 300 350
575 173 3 2/0 1 1.5 225 250
208 475 3 350 2 2.5 600 800
230 434 3 300 2 2.5 600 700

100A 380 60 262 3 300 1 2.5 350 450
460 216 3 4/0 1 2.0 300 350
575 173 3 2/0 1 1.5 225 250

(*) Table based on 75°C field wire per NEC
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Table 39, Single Point Connection, ALS 125-204

MINIMUM POWER SUPPLY FIELD FUSE SIZE
lfNL|ST VOLTS HZ CIRCUIT FIELD WIRE HUB REcoM.
SIZE AMPACITY QTY. WIRE QTY. NOMINAL ENDED MAXIMUM
(MCA) GUAGE SIZE
208 598 6 350 2 2.5 700 800
230 548 6 300 2 2.5 600 700
380 60 331 3 400 1 3.0 400 450
125A 460 273 3 300 1 2.5 300 350
575 221 3 4/0 1 2.0 250 300
208 673 6 500 2 3.0 800 800
230 616 6 350 2 2.5 700 800
380 60 372 3 500 1 3.0 450 500
140A 460 307 3 350 1 2.5 400 400
575 247 3 250 1 2.5 300 350
208 745 6 500 2 3.0 800 1000
230 682 6 500 2 3.0 800 800
380 60 412 6 #4/0 2 2.0 500 500
155A 460 340 3 500 1 3.0 400 450
575 273 3 300 1 2.5 300 350
208 799 6 600 2 3.0 1000 1000
230 730 6 500 2 3.0 800 1000
380 60 441 6 #4/0 2 2.0 500 600
170A 460 364 3 500 1 3.0 450 500
575 292 3 350 1 2.5 350 400
208 810 6 600 2 3.0 1000 1000
230 741 6 500 2 3.0 1000 1000
380 60 448 6 250 2 2.5 500 600
175A 460 369 3 500 1 3.0 450 500
575 296 3 350 1 2.5 350 400
208* 853* 6 600* 2 3.0 1000 1000
230 779 6 600 2 3.0 1000 1000
380 60 471 6 250 2 2.5 500 600
185A 460 388 6 #3/0 2 2.0 450 500
575 311 3 400 1 2.5 350 400
208* 853* 6 600* 2 3.0 1000 1000
230 779 6 600 2 3.0 1000 1000
380 60 471 6 250 2 2.5 500 600
195A 460 388 6 #3/0 2 2.0 450 500
575 311 3 400 1 2.5 350 400
208* 881* 6 600* 2 3.0 1000 1200
230 799 6 600 2 3.0 1000 1000
380 60 481 6 250 2 2.5 500 600
204A 460 399 6 #3/0 2 2.0 500 500
575 321 3 400 1 2.5 400 400
(*) Field wire size values apply to 90°C rated wire per NEC
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Table 40, Single Point Connection, ALS 205-425

ALS MINIMUM POWER SUPPLY FIELD FUSE SIZE
ONIT VOLTS HZ Ai/:lifgl'll'-:( FIELD WIRE HUB RECOM-
SIZE oTY. WIRE QTY. NOMINAL MENDED MAXIMUM
(MCA) GUAGE SIZE
380 525 6 300 2 2.0 600 600
205A 460 60 433 6 #4/0 2 2.0 500 500
575 349 2 #3/0 2 1.5 400 450
380 558 6 300 2 2.0 700 700
220A 460 60 460 6 #4/0 2 2.0 500 500
575 370 6 #3/0 2 1.5 450 450
380 597 6 350 2 2.5 700 700
235A 460 60 492 6 250 2 2.0 600 600
575 395 6 #3/0 2 1.5 450 500
380 626 6 400 2 2.5 700 800
250A 460 60 516 6 300 2 2.0 600 600
575 414 6 #4/0 2 2.0 500 500
380 649 6 400 2 2.5 800 800
265A 460 60 535 6 300 2 2.0 600 600
575 429 6 #4/0 2 2.0 500 500
380 672 6 500 2 3.0 800 800
280A 460 60 554 6 300 2 2.0 600 700
575 444 6 #4/0 2 2.0 500 500
380 723 6 500 2 3.0 800 800
300A 460 60 596 6 350 2 2.5 700 700
575 481 6 250 2 2.0 500 500
380 756 6 500 2 3.0 800 800
315A 460 60 623 6 400 2 2.5 700 700
575 502 6 250 2 2.0 600 600
380 789 6 600 2 3.0 800 800
330A 460 60 650 6 400 2 2.5 700 700
575 523 6 300 2 2.0 600 600
380 818 6 600 2 3.0 1000 1000
340A 460 60 674 6 500 2 3.0 800 800
575 542 6 300 2 2.0 600 600
380* 859 6 600 2 3.0 1000 1000
360A 460 60 707 6 500 2 3.0 800 800
575 569 6 300 2 2.0 600 600
380* 882 6 600 2 3.0 1000 1000
370A 460 60 726 6 500 2 3.0 800 800
575 584 6 350 2 2.5 700 700
380* 905 6 600 2 3.0 1000 1000
380A 460 60 745 6 500 2 3.0 800 800
575 599 6 350 2 2.5 700 700
380* 931 6 600 2 3.0 1000 1000
425A 460 60 770 6 600 2 3.0 800 800
575 619 6 350 2 2.5 700 700

Note: Table based on 75°C field wire except for 380V ALS 360, 370, and 425 which require 90°C field wire,

42

IOMM ALS-1




Table 41, Multiple Point Connection, ALS 125-204

ELECTRICAL CIRCUIT #1 ELECTRICAL CIRCUIT #2

ALS MINIMUM POWER SUPPLY FIELD FUSING MINIMUM POWER SUPPLY FIELD FUSING
UNIT VOLTS HZ CIRCUIT FIELD WIRE HUB REC MAX CIRCUIT FIELD WIRE HUB REC MAX
SIZE AMPS Fuse FUSE AMPS FUSE FUSE
(mca) | QTY GVXIURGEE QrY SEBE size | size | eca) | Q1Y GVXIURGEE QY 2 Ei size | size

208 329 3 400 1 3.0 400 500 329 3 400 1 3.0 400 500

230 301 3 350 1 2.5 400 500 301 3 350 1 2.5 400 500

125A 380 60 182 3 #3/0 1 2.0 225 300 182 3 #3/0 1 2.0 225 300

460 150 3 #1/0 1 1.5 200 250 150 3 #1/0 1 1.5 200 250

575 122 3 #1 1 1.5 150 200 122 3 #1 1 1.5 150 200

208 329 3 400 1 3.0 400 500 404 6 #4/0 2 2.0 500 700

230 301 3 350 1 2.5 400 500 369 3 500 1 3.0 500 600

140A 380 60 182 3 #3/0 1 2.0 225 300 223 3 #4/10 1 2.0 300 350

460 150 3 #1/0 1 1.5 200 250 184 3 #3/0 1 2.0 250 300

575 122 3 #1 1 1.5 150 200 148 3 #1/0 1 1.5 200 250

208 410 6 #4/0 2 2.0 500 700 410 6 #4/10 2 2.0 500 700

230 375 3 500 1 3.0 500 600 375 3 500 1 3.0 500 600

155A 380 60 226 3 #4/10 1 2.0 300 350 226 3 #4/0 1 2.0 300 350

460 187 3 #3/0 1 2.0 250 300 187 3 #3/0 1 2.0 250 300

575 150 3 #1/0 1 1.5 200 250 150 3 #1/0 1 1.5 200 250

208 410 6 #4/10 2 2.0 500 700 464 6 250 2 2.5 600 800

230 375 3 500 1 3.0 500 600 423 6 #4/10 2 2.0 500 700

170A 380 60 226 3 #4/10 1 2.0 300 350 255 3 250 1 2.5 350 400

460 187 3 #3/0 1 2.0 250 300 211 3 #4/0 1 2.0 250 350

575 150 3 #1/0 1 1.5 200 250 169 3 #2/0 1 1.5 225 250

208 416 6 #4/10 2 2.0 500 700 470 6 250 2 2.5 600 800

230 381 6 #3/0 2 2.0 500 600 429 6 #4/0 2 2.0 500 700

175A 380 60 230 3 #4/10 1 2.0 300 350 259 3 300 1 2.5 350 400

460 190 3 #3/0 1 2.0 250 300 214 3 #4/0 1 2.0 250 350

575 152 3 #2/0 1 1.5 200 250 171 3 #2/0 1 1.5 225 250

208 470 6 250 2 2.5 600 800 470 6 250 1 2.5 600 800

230 429 6 #4/10 2 2.0 500 700 429 6 #4/0 1 2.0 500 700

185A 380 60 259 3 300 1 2.5 350 400 259 3 300 1 2.5 350 400

460 214 3 #4/10 1 2.0 250 350 214 3 #4/0 1 2.0 250 350

575 171 3 #2/0 1 1.5 225 250 171 3 #2/0 1 1.5 225 250

208 470 6 250 2 2.5 600 800 470 6 250 1 2.5 600 800

230 429 6 #4/10 2 2.0 500 700 429 6 #4/0 1 2.0 500 700

195A 380 60 259 3 300 1 2.5 350 400 259 3 300 1 2.5 350 400

460 214 3 #4/0 1 2.0 250 350 214 3 #4/10 1 2.0 250 350

575 171 3 #2/0 1 1.5 225 250 171 3 #2/0 1 1.5 225 250

208 484 6 250 2 2.5 700 800 484 6 250 2 2.5 700 800

230 439 6 #4/0 2 2.0 600 700 439 6 #4/10 2 2.0 600 700

204A 380 60 284 3 300 1 2.5 400 450 264 3 300 1 2.5 400 450

460 219 3 #4/10 1 2.0 300 350 219 3 #4/0 1 2.0 300 350

575 176 3 #3/0 1 2.0 250 300 176 3 #3/0 1 2.0 250 300
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Table 42, Multiple Point Connection, ALS 205-280, (Circuit #3 continued on next page)

ELECTRICAL CIRCUIT #1 ELECTRICAL CIRCUIT #2

ALS MIN. POWER SUPPLY FIELD FUSING MIN. POWER SUPPLY FIELD FUSING
UNIT | VOLTS | HZ | CIRCUIT FIELD WIRE HUB REC MAX | CIRCUIT FIELD WIRE HUB REC MAX
SIZE AMPS WIRE HUB | FUSE | FUSE AMPS WIRE HUB | FUSE | FUSE
(MCA) QY | cauce | O™ | size | size | size (MCA) QY | cauce | 97 | size SIZE SIZE

208 329 3 400 1 2.5 400 500 329 3 400 1 2.5 400 500

230 302 3 350 1 2.5 400 500 302 3 350 1 2.5 400 500

205A 380 60 182 3 #3/0 1 1.5 250 300 182 3 #3/0 1 1.5 250 300
460 150 3 #1/0 1 1.25 200 250 150 3 #1/0 1 1.25 200 250

575 122 3 #1/0 1 1.25 175 200 122 3 #1/0 1 1.25 175 200

208 329 3 400 1 2.5 400 500 410 6 300 1 3 600 700

230 302 3 350 1 2.5 400 500 375 6 250 1 3 500 600

220A 380 60 182 3 #3/0 1 1.5 250 300 223 3 #4/0 1 2 300 350
460 150 3 #1/0 1 1.25 200 250 187 3 #3/0 1 1.5 250 300

575 122 3 #1/0 1 1.25 175 200 150 3 #1/0 1 1.25 200 250

208 410 6 300 1 3 600 700 410 6 300 1 600 700

230 375 6 250 1 3 500 600 375 6 250 1 3 500 600

235A 380 60 227 3 #410 1 2 300 350 227 3 #410 1 2 300 350
460 184 3 #3/0 1 1.5 250 300 187 3 #3/0 1 1.5 250 300

575 150 3 #1/0 1 1.25 200 250 150 3 #1/0 1 1.25 200 250

208 410 6 300 1 600 700 410 6 300 1 3 600 700

230 375 3 250 1 3 500 600 375 6 250 1 3 500 600

250A 380 60 227 3 #410 1 2 300 350 227 3 #410 1 2 300 350
460 187 3 #310 1 1.5 250 300 187 3 #3/0 1 1.5 250 300

575 150 3 #1/0 1 1.25 200 250 150 3 #1/0 1 1.25 200 250

208 410 6 300 1 600 700 464 6 350 1 3.5 700 800

230 375 6 250 1 3 500 600 423 6 300 1 3 600 700

265A 380 60 227 3 #410 1 2 300 350 256 3 250 1 2 350 400

460 187 3 #310 1 1.5 250 300 211 3 #410 1 2 300 350

575 150 3 #1/0 1 1.25 200 250 170 3 #2/0 1 1.5 250 250

208 464 6 350 1 3.5 700 800 464 6 350 1 3.5 700 800

230 423 6 300 1 3 600 700 423 6 300 1 3 600 700

280A 380 60 256 3 250 1 2 350 400 256 3 250 1 2 350 400

460 211 3 #410 1 2 300 350 211 3 #4/0 1 2 300 350

575 170 3 #210 1 1.5 250 250 170 3 #210 1 1.5 250 250
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Table 42, Multiple Point Connection, ALS 205-280 (Continued)

ELECTRICAL CIRCUIT #3
ALS MINIMUM POWER SUPPLY FIELD
FUSING
UNIT | VOLTS HZ CIRCUIT FIELD WIRE HUB REC MAX
SIZE AMPS WIRE HUB FUSE | FUSE
(MCA) QrY GAUGE QrY SIZE SIZE SIZE
208 410 6 300 1 3.0 600 700
230 375 6 250 1 3.0 500 600
205A 380 60 227 3 #410 1 2.0 300 350
460 187 3 #3/0 1 1.5 250 300
575 150 3 #1/0 1 1.25 200 250
208 410 6 300 1 3.0 600 700
230 375 6 250 1 3.0 500 600
220A 380 60 227 3 #4/0 1 2.0 300 350
460 187 3 #3/0 1 1.5 250 300
575 150 3 #1/0 1 1.25 300 250
208 410 6 300 1 3.0 600 700
230 375 6 250 1 3.0 500 600
235A 380 60 227 3 #4/0 1 2.0 300 350
460 187 3 #3/0 1 1.5 250 300
575 150 3 #1/0 1 1.25 200 250
208 464 6 350 1 3.5 700 800
230 423 6 300 1 3.0 600 700
250A 380 60 256 3 250 1 2.0 350 400
460 211 3 #4/0 1 2.0 300 350
575 170 3 #210 1 1.5 250 250
208 464 6 350 1 3.5 700 800
230 423 6 300 1 3.0 600 700
265A 380 60 256 3 250 1 2.0 350 400
460 211 3 #4/0 1 2.0 300 350
575 170 3 #2/0 1 1.5 250 250
208 464 6 350 1 3.5 700 800
230 423 6 300 1 3.0 600 700
280A 380 60 256 3 250 1 2.0 350 400
460 211 3 #410 1 2.0 300 250
575 170 3 #2/0 1 1.5 250 250
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Table 43, Multiple Point Connection, ALS 300-425

ELECTRICAL CIRCUIT #1 & 3

ELECTRICAL CIRCUIT #2 & 4

ALS MIN. POWER SUPPLY FIELD FUSING MIN. POWER SUPPLY FIELD FUSING
UNIT | VOLTS HZ | CIRCUIT FIELD WIRE HUB REC MAX CIRCUIT FIELD WIRE HUB REC MAX
SIZE AMPS WIRE HUB FUSE FUSE AMPS WIRE HUB FUSE FUSE
(MCA) QTY GAUGE QY SIZE SIZE SIZE (MCA) QTY GAUGE QrY SIZE SIZE SIZE
208 693 6 500 2 3.0 800 800 693 6 500 2 3.0 800 800
230 630 6 400 2 2.5 800 800 630 6 400 2 2.5 800 800
300A 380 60 382 6 250 1 3.0 450 500 382 6 250 1 3.0 450 500
460 315 3 400 1 2.5 400 450 315 3 400 1 2.5 400 450
575 254 3 250 1 2.0 350 350 254 3 250 1 2.0 350 350
208 693 6 500 2 3.0 800 800 753 6 500 2 3.0 1000 1000
230 630 6 400 2 2.5 800 800 684 6 400 2 3.0 800 800
315A 380 60 382 6 250 1 3.0 450 500 415 6 300 1 3.0 500 500
460 315 3 400 1 2.5 400 450 342 3 400 1 3.0 400 450
575 254 3 250 1 2.0 350 350 275 3 250 1 2.0 350 350
208 753 6 500 2 3.0 1000 1000 753 6 500 2 3.0 1000 1000
230 684 6 500 2 3.0 800 800 684 6 500 2 3.0 800 800
330A 380 60 415 6 300 1 3.0 500 500 415 6 300 1 3.0 500 500
460 342 3 500 1 3.0 400 450 342 3 500 1 3.0 400 450
575 275 3 300 1 2.0 350 350 275 3 300 1 2.0 350 350
208 753 6 500 2 3.0 1000 1000 807 6 600 2 3.0 1000 1000
230 684 6 500 2 3.0 800 800 732 6 500 2 3.0 1000 1000
340A 380 60 415 6 300 1 3.0 500 500 444 6 300 1 3.0 500 600
460 342 3 500 1 3.0 400 450 366 3 500 1 3.0 450 500
575 275 3 300 1 2.0 350 350 294 3 350 1 2.5 350 400
208 822 6 600 2 3.0 1000 1000 822 6 600 2 3.0 1000 1000
230 746 6 500 2 3.0 1000 1000 746 6 500 2 3.0 1000 1000
360A 380 60 453 6 300 1 3.0 500 600 453 6 300 1 3.0 500 600
460 373 3 500 1 3.0 450 500 373 3 500 1 3.0 450 500
575 300 3 350 1 2.5 400 400 300 3 350 1 2.5 400 400
208* 822 6 600 2 3.0 1000 1000 865 6 600 2 3.0 1000 1000
230 746 6 500 2 3.0 1000 1000 784 6 600 2 3.0 1000 1000
370A 380 60 453 6 300 1 3.0 500 600 476 6 350 1 3.5 500 600
460 373 3 500 1 3.0 450 500 392 3 600 1 3.0 450 500
575 300 3 350 1 2.5 400 400 315 3 400 1 2.5 400 400
208* 865 6 600 2 3.0 1000 1000 865 6 600 2 3.0 1000 1000
230 784 6 600 2 3.0 1000 1000 784 6 600 2 3.0 1000 1000
380A 380 60 476 6 350 1 3.5 500 600 476 6 350 1 3.5 500 600
460 392 3 600 1 3.0 450 500 392 3 600 1 3.0 450 500
575 315 3 400 1 2.5 400 400 315 3 400 1 2.5 400 400
208* 892 6 600 2 3.0 1200 1200 892 6 1200 2 3.0 1200 1200
230 808 6 600 2 3.0 1000 1000 808 6 1000 2 3.0 1000 1000
425A 380 60 489 6 350 1 3.0 500 600 489 6 600 1 3.0 600 600
460 404 3 600 1 3.0 500 500 404 3 500 1 3.0 500 500
575 325 3 400 1 2.5 400 400 325 3 400 1 2.5 400 400

Note: Table based on 75°C field wire except 208V ALS 370 and 380 which require 90°C field wire
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Compressor and Condenser Fan Motors

Table 44, Amp Draw, ALS 070-100

ALS RATED LOAD AMPS FAN NUMBER LOCKED ROTOR AMPS
MOTORS OF FAN COMPRESSOR
ér‘zlg Yo " COMPRESSOR FLA FAN MOTORS ACROSS-THE-LINE REDUCED INRUSH
(EACH) MOTORS (EACH)
208 240 5.8 6 23.7 1459 934
230 218 5.8 6 21.4 1628 1042
070A 380 60 132 3.4 6 14.4 943 604
460 109 2.8 6 10.7 764 489
575 88 2.3 6 11.5 589 377
208 300 5.8 6 23.7 1459 934
230 272 5.8 6 21.4 1628 1042
080A 380 60 165 3.4 6 14.4 943 604
460 136 2.8 6 10.7 764 489
575 109 2.3 6 11.5 589 377
208 343 5.8 8 23.7 1459 934
230 310 2.8 8 21.4 1628 1042
090A 380 60 188 3.4 8 14.4 943 604
460 155 2.8 8 10.7 764 489
575 124 2.3 8 11.5 589 377
208 343 5.8 8 23.7 1459 934
230 310 2.8 8 21.4 1628 1042
100A 380 60 188 3.4 8 14.4 943 604
460 155 2.8 8 10.7 764 489
575 124 2.3 8 11.5 589 377
Table 45, Amp Draw, ALS 125-170
ALS RATED LOAD AMPS FAN NO. OF LOCKED ROTOR AMPS
UNIT VOLTAGE HZ COMPRESSORS M?:TL(ZRS A Mg-lﬁ—«glRS PER COMPRESSORP
SIZE NO. 1 NO. 2 (EACH) MOTORS (EACH) ACROSS-THE-LINE REDUCED INRUSH
208 240 240 5.8 10 23.7 1459 934
230 218 218 5.8 10 21.4 1628 1042
125A 380 60 132 132 3.4 10 14.4 943 604
460 109 109 2.8 10 10.7 764 489
575 88 88 2.3 10 11.5 589 377
208 240 300 5.8 10 23.7 1459 934
230 218 272 5.8 10 21.4 1628 1042
140A 380 60 132 165 3.4 10 14.4 943 604
460 109 136 2.8 10 10.7 764 489
575 88 109 2.3 10 11.5 589 377
208 300 300 5.8 12 23.7 1459 934
230 272 272 5.8 12 21.4 1628 1042
155A 380 60 165 165 3.4 12 14.4 943 604
460 136 136 2.8 12 10.7 764 489
575 109 109 2.3 12 11.5 589 377
208 300 343 5.8 12 23.7 1459 934
230 272 310 5.8 12 21.4 1628 1042
170A 380 60 165 188 3.4 12 14.4 943 604
460 136 155 2.8 12 10.7 764 489
575 109 124 2.3 12 11.5 589 377

IOMM ALS-1

47




Table 46, Amp Draw, ALS 175-204

RATED LOAD AMPS

FAN

LOCKED ROTOR AMPS

ALS NO. OF
UNIT VOLTAGE HZ COMPRESSORS MOTORS EAN FAN PER COMPRESSORP
SIZE NO. 1 NO. 2 (E'TALCAH) MOTORS I\A(E);'(C:)E)S ACROSS-THE-LINE REDUCED INRUSH
208 300 343 5.8 14 23.7 1459 934
230 272 310 5.8 14 21.4 1628 1042
175A 380 60 165 188 3.4 14 14.4 943 604
460 136 155 2.8 14 10.7 764 489
575 109 124 2.3 14 11.5 589 377
208 343 343 5.8 14 23.7 1459 934
230 310 310 5.8 14 21.4 1628 1042
185A 380 60 188 188 3.4 14 14.4 943 604
460 155 155 2.8 14 10.7 764 489
575 124 124 2.3 14 11.5 589 377
208 343 343 5.8 14 23.7 1459 934
230 310 310 5.8 14 21.4 1628 1042
195A 380 60 188 188 3.4 14 14.4 943 604
460 155 155 2.8 14 10.7 764 489
575 124 124 2.3 14 11.5 589 377
208 343 343 7.8 14 30.5 1459 934
230 310 310 7.2 14 27.6 1628 1042
204A 380 60 188 188 4.1 14 20.0 943 604
460 155 155 3.6 14 13.8 764 489
575 124 124 3.0 14 11.5 589 377
Table 47, Amp Draw, ALS 205-280
ALS RATED LOAD AMPS FAN NO. OF LOCKED ROTOR AMPS
UNIT VOLTAGE HZ COMPRESSORS MC'):TLCA)RS FAN M(I)::\SRS PER COMPRESSORP
SIZE NO. 1 NO. 2 NO. (EACH) MOTORS (EACH) ACROSS-THE-LINE REDUCED INRUSH
208 240 240 300 5.8 16 23.7 1459 934
230 218 218 272 5.8 16 21.4 1628 1042
205A 380 60 132 132 165 3.4 16 14.4 943 604
460 109 109 136 2.8 16 10.7 764 489
575 88 88 109 2.3 16 11.5 589 377
208 240 300 300 5.8 16 23.7 1459 934
230 218 272 272 5.8 16 21.4 1628 1042
220A 380 60 132 165 165 3.4 16 14.4 943 604
460 109 136 136 2.8 16 10.7 764 489
575 88 109 109 2.3 16 11.5 589 377
208 300 300 300 5.8 18 23.7 1459 934
230 272 272 272 5.8 18 21.4 1628 1042
235A 380 60 165 165 165 3.4 18 14.4 943 604
460 136 136 136 2.8 18 10.7 764 489
575 109 109 109 2.3 18 11.5 589 377
208 300 300 343 5.8 18 23.7 1459 934
230 272 272 310 5.8 18 21.4 1628 1042
250A 380 60 165 165 188 3.4 18 14.4 943 604
460 136 136 155 2.8 18 10.7 764 489
575 109 109 124 2.3 18 11.5 589 377
208 300 343 343 5.8 18 23.7 1459 934
230 272 310 310 5.8 18 21.4 1628 1042
265A 380 60 165 188 188 3.4 18 14.4 943 604
460 136 155 155 2.8 18 10.7 764 489
575 109 124 124 2.3 18 11.5 589 377
208 343 343 343 5.8 18 23.7 1459 934
230 310 310 310 5.8 18 21.4 1628 1042
280A 380 60 188 188 188 3.4 18 14.4 943 604
460 155 155 155 2.8 18 10.7 764 489
575 124 124 124 2.3 18 11.5 589 377
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Table 48, Motor Amps, ALS 300-425

RATED LOAD AMPS FAN LOCKED ROTOR AMPS
ALS COMPRESSORS MOTORS NO. OF FAN PER COMPRESSORP
UNIT | voLTAGE | Hz FLA FAN MOTORS
SIZE NO.1 | NO.2 NO.3 NO.4 (EACH) MOTORS (EACH) ACROSS-THE- REDUCED INRUSH
LINE
208 240 240 300 300 7.8 20 30.5 1459 934
230 218 218 272 272 7.2 20 27.6 1628 1042
300A 380 60 132 132 165 165 4.1 20 20.0 943 604
460 109 109 136 136 3.6 20 13.8 764 489
575 88 88 109 109 3.0 20 115 589 377
208 240 300 300 300 7.8 20 30.5 1459 934
230 218 272 272 272 7.2 20 27.6 1628 1042
315A 380 60 132 165 165 165 4.1 20 20.0 943 604
460 109 136 136 136 3.6 20 13.8 764 489
575 88 109 109 109 3.0 20 11.5 589 377
208 300 300 300 300 7.8 20 30.5 1459 934
230 272 272 272 272 7.2 20 27.6 1628 1042
330A 380 60 165 165 165 165 4.1 20 20.0 943 604
460 136 136 136 136 3.6 20 13.8 764 489
575 109 109 109 109 3.0 20 11.5 589 377
208 300 300 300 343 7.8 20 30.5 1459 934
230 272 272 272 310 7.2 20 27.6 1628 1042
340A 380 60 165 165 165 188 4.1 20 20.0 943 604
460 136 136 136 155 3.6 20 13.8 764 489
575 109 109 109 124 3.0 20 11.5 589 377
208 300 300 343 343 7.8 24 30.5 1459 934
230 272 272 310 310 7.2 24 27.6 1628 1042
360A 380 60 165 165 188 188 4.1 24 20.0 943 604
460 136 136 155 155 3.6 24 13.8 764 489
575 109 109 124 124 3.0 24 11.5 589 377
208 300 343 343 343 7.8 24 30.5 1459 934
230 272 310 310 310 7.2 24 27.6 1628 1042
370A 380 60 165 188 188 188 4.1 24 20.0 943 604
460 136 155 155 155 3.6 24 13.8 764 489
575 109 124 124 124 3.0 24 11.5 589 377
208 343 343 343 343 7.8 24 30.5 1459 934
230 310 310 310 310 7.2 24 27.6 1628 1042
380A 380 60 188 188 188 188 4.1 24 20.0 943 604
460 155 155 155 155 3.6 24 13.8 764 489
575 124 124 124 124 3.0 24 11.5 589 377
208 343 343 343 343 10.0 24 48.1 1459 934
230 310 310 310 310 9.2 24 43.5 1628 1042
425A 380 60 188 188 188 188 5.5 24 26.4 943 604
460 155 155 155 155 46 24 21.8 764 489
575 124 124 124 124 3.8 24 17.4 589 377
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Table 49, Customer Wiring with Single Point Connection (ALS 070-204)

Customer Wiring

WIRING TO UNIT POWER BLOCK WIRING TO DISCONNECT SWITCH
ALS VOLTS Hy POWER BLOCK OPTIONAL DISCONNECT SWITCH
UNIT SIZE TERMINAL SIZE CONNECTOR WIRE RANGE SizE CONNECTOR WIRE RANGE
AMPS (COPPER WIRE ONLY) (COPPER WIRE ONLY)
208 840 (2) #2 to 600 MCM 400 (1) 250 to 500 MCM
230 840 (2) #2 to 600 MCM 400 (1) 250 to 500 MCM
070A 380 60 840 (2) #2 to 600 MCM 400 (1) 250 to 500 MCM
460 840 (2) #2 to 600 MCM 150 (1) #2 to 3/0
575 840 (2) #2 to 600 MCM 150 (1) #2 t0 3/0
208 840 (2) #2 to 600 MCM 400 (1) 250 to 500 MCM
230 840 (2) #2 to 600 MCM 400 (1) 250 to 500 MCM
080A 380 60 840 (2) #2 to 600 MCM 250 (1) #4 to 350 MCM
460 840 (2) #2 to 600 MCM 250 (1) #4 to 350 MCM
575 840 (2) #2 to 600 MCM 250 (1) #2 t0 3/0
208 840 (2) #2 to 600 MCM 600 (1) 250 to 500 MCM
230 840 (2) #2 to 600 MCM 400 (1) 250 to 500 MCM
090A 380 60 840 (2) #2 to 600 MCM 250 (1) #4 to 350 MCM
460 840 (2) #2 to 600 MCM 250 (1) #4 to 350 MCM
575 840 (2) #2 to 600 MCM 250 (1) #4 to 350 MCM
208 840 (2) #2 to 600 MCM 600 (1) 250 to 500 MCM
230 840 (2) #2 to 600 MCM 400 (1) 250 to 500 MCM
100A 380 60 840 (2) #2 to 600 MCM 250 (1) #4 to 350 MCM
460 840 (2) #2 to 600 MCM 250 (1) #4 to 350 MCM
575 840 (2) #2 to 600 MCM 250 (1) #4 to 350 MCM
208 840 (2) #2 TO 600 MCM - See note 9
230 840 (2) #2 TO 600 MCM - See note 9
125A 380 60 840 (2) #2 TO 600 MCM 400 (1) 250 to 500 MCM
460 840 (2) #2 TO 600 MCM 400 (1) 250 to 500 MCM
575 840 (2) #2 TO 600 MCM 250 (1) #4 to 350 MCM
208 840 (2) #2 TO 600 MCM - See note 9
230 840 (2) #2 TO 600 MCM - See note 9
140A 380 60 840 (2) #2 TO 600 MCM 400 (1) 250 to 500 MCM
460 840 (2) #2 TO 600 MCM 400 (1) 250 to 500 MCM
575 840 (2) #2 TO 600 MCM 400 (1) 250 to 350 MCM
208 840 (2) #2 TO 600 MCM - See note 9
230 840 (2) #2 TO 600 MCM - See note 9
155A 380 60 840 (2) #2 TO 600 MCM 600 (2) 250 to 500 MCM
460 840 (2) #2 TO 600 MCM 400 (1) 250 to 500 MCM
575 840 (2) #2 TO 600 MCM 400 (1) 250 to 350 MCM
208 840 (2) #2 TO 600 MCM - See note 9
230 840 (2) #2 TO 600 MCM - See note 9
170A 380 60 840 (2) #2 TO 600 MCM 600 (2) 250 to 500 MCM
460 840 (2) #2 TO 600 MCM 400 (1) 250 to 500 MCM
575 840 (2) #2 TO 600 MCM 400 (1) 250 to 350 MCM
208 840 (2) #2 TO 600 MCM - See note 9
230 840 (2) #2 TO 600 MCM - See note 9
175A 380 60 840 (2) #2 TO 600 MCM 600 (2) 250 to 500 MCM
460 840 (2) #2 TO 600 MCM 400 (1) 250 to 500 MCM
575 840 (2) #2 TO 600 MCM 400 (1) 250 to 350 MCM
208 950 (2) #2 TO 600 MCM - See note 9
230 840 (2) #2 TO 600 MCM - See note 9
185A 380 60 840 (2) #2 TO 600 MCM 600 (2) 250 to 500 MCM
460 840 (2) #2 TO 600 MCM 600 (2) 250 to 500 MCM
575 840 (2) #2 TO 600 MCM 400 (1) 250 to 350 MCM
208 950 (2) #2 TO 600 MCM - See note 9
230 840 (2) #2 TO 600 MCM - See note 9
195A 380 60 840 (2) #2 TO 600 MCM 600 (2) 250 to 500 MCM
460 840 (2) #2 TO 600 MCM 600 (2) 250 to 500 MCM
575 840 (2) #2 TO 600 MCM 400 (1) 250 to 350 MCM
208 950 (2) #2 TO 600 MCM - See note 9
230 840 (2) #2 TO 600 MCM - See note 9
204A 380 60 840 (2) #2 TO 600 MCM 600 (2) 250 to 500 MCM
460 840 (2) #2 TO 600 MCM 600 (2) 250 to 500 MCM

50

IOMM ALS-1




575

840

(2) #2 TO 600 MCM

400

(1) 250 to 350 MCM
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Table 50, Customer Wiring With Single Point Connection, ALS 205-425

WIRING TO UNIT POWER BLOCK WIRING TO DISCONNECT SWITCH
ALS VOLTS hy POWER BLOCK OPTIONAL DISCONNECT SWITCH
UNIT SIZE TERMINAL SIZE CONNECTOR WIRE RANGE SIZE CONNECTOR WIRE RANGE
AMPS (COPPER WIRE ONLY) (COPPER WIRE ONLY)
380 840 (2) #2 TO 600 MCM 600 (2) 250 to 500 MCM
205A 460 60 840 (2) #2 TO 600 MCM 600 (2) 250 to 500 MCM
575 840 (2) #2 TO 600 MCM 400 (1) 250 to 350 MCM
380 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
220A 460 60 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
575 840 (2) #2 to 600 MCM 400 (1) 250 to 500 MCM
380 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
235A 460 60 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
575 840 (2) #2 to 600 MCM 400 (1) 250 to 500 MCM
380 840 (2) #2 to 600 MCM 800 (2) 500 to 750 MCM
250A 460 60 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
575 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
380 840 (2) #2 to 600 MCM 800 (2) 500 to 750 MCM
265A 460 60 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
575 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
380 840 (2) #2 to 600 MCM 800 (2) 500 to 750 MCM
280A 460 60 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
575 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
380 840 (2) #2 to 600 MCM 800 (2) 400 to 700 MCM
300A 460 60 840 (2) #2 to 600 MCM 800 (2) 400 to 700 MCM
575 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
380 840 (2) #2 to 600 MCM 1200 (2) 500 to 750 MCM
315A 460 60 840 (2) #2 to 600 MCM 800 (2) 400 to 700 MCM
575 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
380 840 (2) #2 to 600 MCM 1200 (2) 500 to 750 MCM
330A 460 60 840 (2) #2 to 600 MCM 800 (2) 400 to 700 MCM
575 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
380 840 (2) #2 to 600 MCM 1200 (2) 500 to 750 MCM
340A 460 60 840 (2) #2 to 600 MCM 800 (2) 400 to 700 MCM
575 840 (2) #2 to 600 MCM 600 (2) 250 to 500 MCM
380 950 (2) #2 to 600 MCM 1200 (3) 500 to 750 MCM
360A 460 60 840 (2) #2 to 600 MCM 800 (2) 400 to 700 MCM
575 840 (2) #2 to 600 MCM 800 (2) 250 to 500 MCM
380 950 (2) #2 to 600 MCM 1200 (3) 500 to 750 MCM
370A 460 60 840 (2) #2 to 600 MCM 800 (2) 400 to 700 MCM
575 840 (2) #2 to 600 MCM 800 (2) 400 to 700 MCM
380 950 (2) #2 to 600 MCM 1200 (3) 500 to 750 MCM
380A 460 60 840 (2) #2 to 600 MCM 1200 (3) 500 to 750 MCM
575 840 (2) #2 to 600 MCM 800 (2) 400 to 700 MCM
380 950 (2) #2 to 600 MCM 1200 (3) 500 to 750 MCM
425A 460 60 840 (2) #2 to 600 MCM 1200 (3) 500 to 750 MCM
575 840 (2) #2 to 600 MCM 800 (2) 400 to 700 MCM
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Table 51, Customer Wiring With Multiple Point Power, ALS 125-204

WIRING TO UNIT POWER BLOCK

ALS VOLTS hy POWER BLOCK
UNIT SIZE TERMINAL SIZE (AMPS) CONNECTOR WIRE RANGE (COPPER WIRE ONLY)
CKT 1 CKT 2 CKT 1 CKT 2

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

125A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

140A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

155A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

170A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

175A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

185A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

195A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

204A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

IOMM ALS-1

53




Table 52, Customer Wiring With Multiple Point Power, ALS 205A-280A

WIRING TO UNIT POWER BLOCK

ALS POWER BLOCK
VOLTS HZ
UNIT SIZES TERMINAL SIZE (AMPS) CONNECTOR WIRE RANGE (COPPER WIRE ONLY)
CKT 1 CKT 2 CKT 3 CKT 1 CKT 2 CKT 3

208 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

205A 380 60 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

220A 380 60 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

235A 380 60 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

250A 380 60 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

265A 380 60 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

280A 380 60 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM (2) #2 TO 600 MCM
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Table 53, Customer Wiring With Multiple Point Wiring, ALS 300A-425A

WIRING TO UNIT POWER BLOCK

ALS VOLTS hy POWER BLOCK
UNIT SIZE TERMINAL SIZE (AMPS) CONNECTOR WIRE RANGE (COPPER WIRE ONLY)
CKT 1 CKT 2 CKT 1 CKT 2

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

300A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

315A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

330A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

340A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

360A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 950 950 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

370A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 950 950 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

380A 380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

208 950 950 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

230 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

380 60 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM

425A 460 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
575 840 840 (2) #2 TO 600 MCM (2) #2 TO 600 MCM
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Electrical Data Notes

1

10.
11

Allowable voltage limits:
Unit nameplate plus or minus 10 percent.

Unit wire size ampacity (MCA) isequal to 125% of the largest compressor-motor RLA plus 100%
of RLA of all other loadsin the circuit including control transformer. Wire size ampacity for
separate 115V control circuit power is 15 amps for ALS125A through ALS280A.

Compressor RLA values are for wire sizing purposes only but do reflect normal operating current
draw at unit rated capacity. If unitis equipped with SpeedTrol condenser fan motors, the first
motor on each refrigerant circuit isasingle phase, 1 hp motor, with aFLA of 2.8 amps at 460 volts
(5.6 amps at 208/230 volts). If the unit is not equipped with SpeedTrol, the standard fan motor will
be 1 1/2 hp, 3-phase (for ALS070A-280A) with aFLA as shown in the electrical tables. For
ALS300A-425A the standard fan motor will be 2 hp, 3-phase.

Compressor LRA for reduced inrush start isfor the first winding. If the unit is equipped with
SpeedTrol motors, the first motor on each refrigerant circuit is a single phase, 1 hp motor, with a
LRA of 7.3 ampsat 460 volts (14.5 amps at 208/230 volts). If the unit is not equipped with
SpeedTrol, the standard fan motor will be 1« hp, 3-phase with aLRA as shown in the electrical
tables.

Single point power supply requires a single disconnect to supply electrical power to the unit.
This power must be fused.

Multiple point power supply requires two independent power circuits on ALS125A-ALS195A,
ALS300-AL $425 and three independent power circuits on ALS205A-ALS280A each with separate
fused disconnects and a separate control circuit.

All field wiring to unit power block or optional non-fused disconnect switch must be copper.

Field wire size values given in tables apply to 75°C rated wire per NEC except for ALS185A-
ALS204A and ALS370A, ALS425A for 208V application or as noted.

Disconnect switches must be field supplied.
All wiring must be done in accordance with applicable local and national codes.

Recommended time delay fuse size or circuit breakers (Canadian units only) is equal to 150% of
the largest compressor-motor RLA plus 100% of remaining compressor RLASs and the sum of
condenser fan FLAS.

Maximum time delay fuse size or circuit breakers (Canadian units only) is equal to 225% of the
largest compressor-motor RLA plus 100% of remaining compressor RLAs and the sum of
condenser fan FLAS.
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Electrical Legend

Table 54
Ch:] AL&RM BELL BACK OR SIDE OF CTRL BOX REJT RES RESSTOR, CUARENT TRANSFORMER  CTRL BOX, POWER PANEL-
RES| RES2 RESISTOR, CURRENT TRANSFOAMER  CTRL BOX, POWER PAKEL &l EWITCH, MANUAL STAATETOR GTRL BN KEYPAD PARNEL
ADI BMALDG DIGITAL INPUT BOARD CTRL BOX, CTRL PANEL SCESCH,ACH  SPEED CONTROL INSIDE SFEEDTROL BOX
GhE3 SLURIGE CAPACTOR, COMPRESSOR CTHL BOY, POWER PANEL SIG.COMVIES)  BIGMAL COMVERTER CTAL BOK, CTAL PAMEL
cigai CAPAZITOR, SPEEDTROL MSIDE SPEEDTACL BOX SVLEVR VT SOLERCID WALVE, LItk LINES N LIOUID LINES
CHI-CBS GIRCUAT BREAKER [POWER) CTRL BOX, FOWER PANEL VB4 EVa SOLERQD WALVE. LIG. INJECTION 0N COMPA LI 1K), LINE
cha GCIRGUAT BREAXER (MICROTECH) CTRL BOX, CTRL PANEL RN SOLEROID WALVE, HE BYPASS OM LIME TO HOT GAS VALVE
cale CIRCIAT BREAKER [FAX ALARM] CTRL BOY, CTRL PAMEL mn TRANSFORMER, MAIN DONTROL CTRAL DOX, POWERA PANEL
Ciw CHILLED WATER INTERLOCK FIELD INSTALLED T2, T8 TRANSFORMER, 120 TO 24V CONTROL  CTRL BOX, CTRL PAMEL
COMPR -3 COMPAESSOASS CIN BASE AL T2 TRANSFORMER, 575 TO 208-230% CTRL BOX, CTAL PANEL
CRI-CSI COMPRESS R SOLEMO: O CONPRE SS0R SPEEDTROL
CTIETZ CURAENT TRANSFOAMER CTHL B0, POWER PANEL T4,TE TRANEFORMER, 24 TO 13V CONTRDL CTRL BOX, CTARL PANEL
051,052 DISGONNECGT SWITCH, MalN CTRL BOX, POWER FANEL ™ TRANSFORMER, 2E-240 TO 24% OR GCTHL B0, CTRL PANEL
ExXV ELECTRONIC EXPARSION WALVE CTRL BOX, CTRL PAMEL 450 TO 24V SPEEDTROL
FI FLISE, CONTROL CIRGLIT CTAL BON, SWITCH PAKEL Taz TERMMAL BLOCK, 120V FIELD CTHL B0, CTRL PANEL
F2 FUSE, COOLER MEATER CTAL BOK, SWITCH PAKEL Toad TERM®AL BLOCE, 2% FIELD CTAL BOx, STRL PANEL
FES FUSEBLOCK, CONTROL POWER CTAL BOX, POWER PANEL TaL-TBE TERMMAL SLOCE, CONTROL CTRAL 80X, CTRL PANEL
FOG-FES FUSEBLOGKS, FAN MOTORS CTRL BOX, POWER PANEL Tar TEAMI 1aAL BLOCK, FIELD CONN. CTAL BOX, CTRL PANEL
[l elond GUARDISTOR AFLAY CTAL BON, CTAL FANEL ILESS THAN 24V ONLY)
GFR GROUKND FALLT PROTECTA CTAL BOK, POWER PANEL
iR GHD GROUKD CTRL BOX, FOWER PANEL TER TERMMAL BLOCH, MCAOTECH OMLY CTRAL B0, CTRL PANEL
HTAI-HTA3 COMPRESSOR HEATER 0N COMPRESEDRS TEKD TEAMMAL BLOCK, FAX ALAAM CTRL BOX, CTRL FARNEL
HTAS HEATEREVAPORATOR WRAPPED ARCLIND EVAP, TOE-TDF TRE DELAY, COMPR. REDUCED INRUSM  CTRL BOX, CTRL PANEL
J-1 JURPERS (LEAD) CTRALECQN, CTRLPANEL
JBS JUKCTION BOK, EVAP. HEATER NEAR EVAF, (K BASE FAIL
KEYPAD KEYPAD SWITCH & D59 LAY CTRL EQX, KEYPAD PANEL
LPSI.LPER LICWAD PRESEMCE SENSOR OM COMPRESSOR il CABLE
Bil-he CONTACTORS, COMPAESSOR CTRLBGHK, POWERFAREL POWER WIRNG, FACTORY INSTALED - ——4— CARLETARCEIED:
Ml-MaT COMTACTOR, FAN MOTORS CTAL BOK, POWER PANEL —  POWER WIRNG, FACTORY |NSTALLED T JAGKETED RAIR
MCBISS MICROTECH CONTROL BOARD-25D CTRL BOX, CTRL PAMEL
MHERIMBPRT  WECH. HIGH PAZSSURE RELAY COMTAOL B0, CTAL PAREL | ===~~~ POWER WIRMNG, FACTORY INSTALLED CETION
M) MECHANGAL JUMPER CTAL BOX, CTAL FANEL
HODEM) MODEM, MICROTECH CTAL BOX, CTAL PAMEL /ﬂf CDMTROL BOX TER AL, FELDCONN, RAE:
MODEME MODEM, FAX CTAL BOX, CTAL FAKEL @) CONTROL BOX TEAMENAL FACTORY USAGE ;3' THERMIS TR
MPRI-MFRS WOTOR PAOTECTOR AELAY CONTAOL BOX, CTRL FAREL
MTRILMTAZT  WOTORS, CONDENSER FANS EOMIENSER SECTION ®  UNINDENTEFED COMPONENT TERMIRAL —H— CSO0E
L] HEUTHAAL BLOCK CTAL BOX, CTAL PAKEL
e ppibioeiieicr R MO, OTRL PAREL O INDENTIFIED COMPONENT TERMINAL & CAPACITOR
OLI-OLE OVERLOADS CTAL ROk, POWER PANEL 4 WRE MUT
05051 OIL SAFETY SWITCH CTAL B0, CTAL FAMEL &f VARISTOR
PEIPAY FOWER ELOCK, MAIN CTAL BOK, POWER PANEL {E MANLIAL RESET, CONTROL v
PEIPE FUMPOOWN SWITCHES CTAL B0, SWITCH PANEL 4 AUTOMATIC AESET. CONTACL
Fyh-P FPHASE VOLTAGE WONITOR CTAL BOX, POMWER
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Typical Field Wiring Diagram

Figure 28, Field Wiring, ALS 070A-425A
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Unit Layout and Principles of Operation

Major Component Location

Figure 29, ALS 125-204
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Figure 30, ALS 205-280
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Figure 31, ALS 300-425
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Control Center

All electrical controls are enclosed in aweather resistant control center with keylocked, hinged access
doors. The control center iscomposed of two separate compartments, high voltage and low voltage.

All of the high voltage components are located in the compartment on the right side of the unit.

The low voltage components are located on the |eft side with the 115 VAC terminals located behind
the deadfront panel. This protects service personnel from 115 VAC terminals when accessing the

adjustable and resettable controls.

Figure 32, Control Center Layout, ALS 125A-204
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Figure 33, Control Center Layout, ALS 205A-280A
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Figure 34, Control Center Layout, ALS 300A-425A

P =
BT R 14 || zeme
|

0 .a-h-.-n.-u

L=
AR -
TR

fém.ms?ﬁ
“ -—'u 1HT|JL. :url-.-lu—i[::

|mwmmmmnw Tm

o

e

-ﬁhéﬁﬁﬁﬁﬂ~

. |__ - x

- i |

I-Ei‘i_".""""l_'ﬁ'ﬂi 5

|--1"1

sy | m.—.

SH rerarun

sETR ST

»HER > FI0
n
|

"]
s

= | S B o)
! l R ] ---a-' | - I u- ].
n:n1| CRE3 |} CB2 CR4
i ol | F
B | ¥ B | L] ) | n
! " el
I _.:- | = -::_ e
M| LE] M ]
| b 1 - =~ o
i s § - . i 2 '3 | . v J T ' i
Q o o L

IOMM ALS-1



Sequence of Operation

The following sequence of operation istypical for McQuay models ALS chillers. The sequence may
vary depending on the software revision or various options which may beinstalled on the chiller.

Off conditions

With power supplied to the unit, 115 VAC power is applied through the control fuse F1 to the
compressor heaters (HTR1, HTR2, HTR3, HTR4 and evaporator heater) and the primary of the 24V
control circuit transformer. Note: Compressor heatersmust beon for at least 12 hoursprior to start-
up. The 24V transformer provides power to the MicroTech controller and related components. With
24V power applied, the controller will check the position of the front panel system switch. If the
switchisinthe"stop" position the chiller will remain off and the display will indicate the operating
mode to be OFF: Sysem Sw. The controller will then check the pumpdown switches. |f any of the
switchesisin the "stop" position, that circuit’s operating mode will be displayed as OFF:
PumpDwnSw. If the switchesfor both circuitsarein the "Stop" position the unit status will display
OFF: PumpdownSw's. If the remote start/stop switch is open the chiller will be OFF: RemoteSw. The
chiller may also be commanded off via communications from a separate communicating panel such as
the Remote Monitoring and Sequencing Panel or an Open Protocol interface. The display will show
OFF: RemoteComm if this operating mode isin effect. If an alarm condition exists which prevents
normal operation of both refrigerant circuits, the chiller will be disabled and the display will indicate
OFF: Alarm. If the control mode on the keypad is set to "Manual Unit Off," the chiller will be disabled
and the unit status will display OFF: ManualMode. Assuming none of the above stop conditions are
true, the controller will examine the internal time schedule to determine whether the chiller should be
permitted to start. The operating mode will be OFF: TimeClock if the time schedule indicatestime
remaining in an "off" time period.

Alarm

The alarm light on the front panel will beilluminated when one or more of the cooling circuits has an
active alarm condition which resultsin the circuit being locked out. Unlessthe alarm condition affects
all circuits the remaining circuits will operate as required. Refer to IM 549 for details.

Start-up

If none of the above "off" conditions are true, the MicroTech controller will initiate a start sequence
and energize the chiller water pump output relay. The chiller will remain in the WaitFor Flow mode until
thefield installed flow switch indicates the presence of chilled water flow. If flow is not proven within
30 seconds, the alarm output will be turned on, the keypad display will be WaitFor Flow and the chiller
will continue to wait for proof of chilled water flow. Once flow is established, the controller will sample
the chilled water temperature and compare it against the Leaving Chilled Water Set Point, the Control
Band, and the Start-up Delta Temperature, which have been programmed into the controller’s memory.
If the leaving chilled water temperature is above the Leaving Chilled Water Set Point plus ¥4he Control
Band plus the adjustable Start-up Delta Temperature, the controller will select the refrigerant circuit
with the lowest number of starts asthe lead circuit and energize the first stage of the Cool Staging
mode. The controller will start the compressor and energize the compressor liquid injection solenoid
along with themain liquid line solenoid. The controller will delay the opening of the electronic
expansion valve until the evaporator pressure decreases to a preset value. Thisisthe evaporator
prepurge mode and the display will show Pre-Purge. The valve will then open allowing refrigerant to
flow through the expansion valve and into the evaporator and the display will show Opened EXV. If
additional cooling capacity isrequired, the controller will energize the additional cooling capacity by
activating the first compressor’ s capacity control solenoids. Asthe system load increases, the
controller will start the lag refrigerant circuit in the same manner after interstage timers are satisfied.
The compressors and capacity control solenoids will automatically be controlled as required to meet
the cooling needs of the system. The electronic expansion valves are operated by the MicroTech
controller to maintain precise refrigerant control to the evaporator at all conditions.
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Condenser Control

Thefirst condenser fan stage will be started along with the first compressor to provideinitial
condenser head pressure control. The MicroTech controller will activate the remaining condenser
fans as needed to maintain proper condenser pressure. The MicroTech controller continuously
monitors the condenser minus evaporator lift pressure and will adjust the number of operating
condenser fans asrequired. The number of condenser fans operating will vary with outdoor
temperature and system load. The condenser fans are matched to the operating compressors so that
when acompressor is off all fansfor that circuit will also be off. On units with the fan speed control
option (SpeedTrol) the lead fan on each circuit will vary in speed to maintain condenser pressure at
lower outdoor temperatures.

Pumpdown

Asthe system chilled water requirements diminish. The compressors will be unloaded. Asthe system
load continues to drop, the electronic expansion valves will be stepped closed and the refrigerant
circuits will go through a pumpdown sequence. Asthe evaporator pressure falls below the
pumpdown pressure set point while pumping down, the compressor(s) and condenser fans will stop.
The unit has a one time pumpdown control logic; therefore, if the evaporator pressure rises while the
refrigerant circuit isin a pumpdown mode, the controller will not initiate another pumpdown sequence.
The controller will keep the unit off until acall for cooling occurs. Refer to the pumpdown control
section in IM549 for additional details. The chilled water pump output relay will remain energized until
the time schedule’ s"on" time expires, the remote stop switch is opened, the system switch is moved
to the stop position, or a separate communications panel such as the Remote Monitoring and
Sequencing Panel or an Open Protocol interface deactivates the chilled water pump output.

Warning

The screw compressor must not be used as a pump out compressor for service work involving
removal of refrigerant from the compressor or evaporator. That is, the compressor must not be run
with theliquid line valve (king valve) closed. Portable recovery equipment must be used to remove
the refrigerant.

Figure 35, ALS Piping Schematic
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Start-up and Shutdown

WARNING
M cQuayService personnel or authorized service agency

must perform initial start-up.

CAUTION

Most relays and terminalsin the unit control center are powered when Sl is closed and the control
circuit disconnect ison. Therefore do not close S1 until ready for start-up.

Seasonal Start-up

Note: PS1, PS2, PS3, and PS4 will vary depending on the number of circuits.

1. Double check that the compressor suction and discharge shutoff valves are backseated. Always
replace valve seal caps.

2. Insurethat the ball valves are open on the lines entering the evaporator.

3. Insurethat the manual liquid line shutoff valve at the outlet of the subcooler is open.

4. Adjust the leaving chilled water temperature set point on the MicroTech controller to the desired
chilled water temperature. The control band is preset for 10 degrees Delta-T between the entering
and leaving evaporator water temperature at full load. If the Delta-T is outside an 8°-12°F range,
at full load, reset the control band as per the instructions found in the MicroTech IM Manual 549-
1

5. Start the auxiliary equipment for the installation by turning on the time clock, and/or remote on/off
switch, and chilled water pump.

6. Check to seethat pumpdown switches PS1, PS2, PS3 and PS4 arein the "Pumpdown and Stop"
(open) position. Throw the S1 switch to the "auto" position.

7. Under the "Control Mode" menu of the keypad place the unit into the automatic cool mode.
8. Start the system by moving pumpdown switch PS1 to the "auto" position.

9. After running circuit #1 for a short time, check for flashing in the refrigerant sightglass under
stable conditions.

10. Repeat steps 8 and 9 for PS2, PS3 and PS4 and the second, third and fourth refrigerant circuits.
11. Superheat isfactory adjusted to maintain between 6° and 12°F.

CAUTION

The superheat should be between 6°F and 12°F, with the liquid line sightglass full, once the system
temperatures have stabilized at the MicroTech set point temperatures.

Temporary Shutdown

Move pumpdown switches PS1, PS2, PS3 and PS4 to the "Pumpdown and Stop" position. After the
compressors have pumped down, turn off the chilled water pump. Caution: Do not turn the unit off
using the "S1" switch, without first moving PS1, PS2, PS3 and PS4 to the " Stop" position, unlessitis
an emergency asthiswill prevent the unit from going through a pumpdown.
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IMPORTANT

The unit has one time pumpdown operation. When PS1, PS2, PS3 and PS4 are in the "Pumpdown and
Stop" position the unit will pumpdown once and not run again until the PS1, PS2, PS3 and PS4
switches are moved to the auto position. If PS1, PS2, PS3 and PS4 are in the auto position and the
load has been satisfied the unit will go into one time pumpdown and will remain off until MicroTech
senses acall for cooling and startsthe unit. Under no circumstance use the compressors for
pumpdown with the liquid line valves closed.

CAUTION

The unit must not be cycled off by using the evaporator pump or the disconnect switch.

It isimportant that the water flow to the unit is not interrupted before the compressors pumpdown to
avoid freeze-up in the evaporator.

If all power isturned off to the unit the compressor heaters will become inoperable. Once power is
resumed to the unit it isimportant that the compressor heaters are energized a minimum of 12 hours
before attempting to start the unit. Failure to do so could damage the compressors due to excessive
accumulation of liquid in the compressor.

Start-up After Temporary Shutdown

1. Insurethat the compressor heaters have been energized for at least 12 hours prior to starting the
unit.
2. Start the chilled water pump.

3. With System switch S1in the"on" position, move pumpdown switches PS1, PS2, PS3 and PS4 to
the "auto" position.

4. Observethe unit operation until the system has stabilized.

WARNING

If shutdown occurs or will continue through periods bel ow freezing ambient temperatures, protect the
chiller vessel from freezing.

Extended Shutdown

Movethe PS1, PS2, PS3 and PS4 switches to the manual pumpdown position.

After the compressors have pumped down, turn off the chilled water pump.

Turn off all power to the unit and to the chilled water pump.

Move the emergency stop switch S1 to the "off" position.

Close the compressor suction and discharge valves as well asthe liquid line shutoff valves.

Tag all opened disconnect switches to warn against start-up before opening the compressor
suction and discharge valves and liquid line shutoff valves.

7. If glycol isnot used in the system drain all water from the unit evaporator and chilled water piping
if the unit isto be shutdown during winter. Do not leave the vessels or piping open to the
atmosphere over the shutdown period.

8. Leavepower applied to the evaporator heating cable if a separate disconnect is used.

o g~ wDdhPE
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Start-up After Extended Shutdown

1

With all electrical disconnects open, check all screw or lug type electrical connectionsto be sure
they aretight for good electrical contact.

Check the voltage of the unit power supply and see that it is within the +10% tolerance that is
allowed. Voltage unbalance between phases must be within £3%.

Seethat all auxiliary control equipment is operative and that an adequate cooling load is available
for start-up.

Check all compressor valve connections for tightnessto avoid refrigerant loss. Always replace
valve seal caps.

Make sure system switch S1isin the"Stop" position and pumpdown switches PS1, (PS2, PS3
and P$4) are set to "Pumpdown and Stop," throw the main power and control disconnect
switchesto "on." Thiswill energize crankcase heaters. Wait a minimum of 12 hours before
starting up unit. Turn compressor circuit breakersto "off" position until ready to start unit.

Vent the air from the evaporator water side aswell asfrom the system piping. Open all water flow
valves and start the chilled water pump. Check all piping for leaks.

66

IOMM ALS-1



System Maintenance

General

Oninitial start-up and periodically during operation, it will be necessary to perform certain routine
service checks. Among these are checking the liquid line sightglasses and taking condensing and
section pressure readings. Through the MicroTech keypad, check to see that the unit has normal
superheat and subcooling readings. A recommended maintenance scheduleislocated at the end of
this section.

A Periodic Maintenance Log islocated at the end of this manual. It is suggested that the report be
completed on aweekly basis. Thelogwill serve asauseful tool for aservice technician in the event
serviceisrequired.

Compressor Maintenance

Since the compressor is semi-hermetic requiring no oil separator, oil heaters nor pumps; no yearly
maintenance is normally required. However, vibration isan excellent check for proper mechanical
operation. Compressor vibration is an indicator of the requirement for maintenance and contributes to
adecrease in unit performance and efficiency. It isrecommended that the compressor be checked with
avibration analyzer at or shortly after start-up and again on an annual basis. When performing the
test the load should be maintained as closely as possible to the load of the original test. Theinitial
vibration analyzer test provides a benchmark of the compressor and when performed routinely can
give awarning of impending problems.

The compressor is supplied with alifetime ail filter under normal operating conditions. However, itisa
good policy to replace thisfilter anytime the compressor is opened for servicing.

Lubrication

No routine lubrication isrequired on ALS units. The fan motor bearings are permanently lubricated.
No further lubrication isrequired. Excessive fan motor bearing noiseis an indication of a potential
bearing failure.

Compressor oil must be PlanetelfO ACD6SAW. McQuay Part Number 735030439 in a5 gallon
container, 735030438 in 1 gallon size. Thisis synthetic polyolester oil with anti-wear additivesand is
highly hygroscopic. Care must be taken to minimize exposure of the ail to air when charging oil into
the system.

Electrical Terminals

WARNING

Electric shock hazard. Turn off all power before continuing with following service.

Periodically check electrical terminals for tightness and tighten as required.

Condensers

The condensers are air-cooled and constructed of 3/8" (9.5mm) O.D. internally finned copper tubes
bonded in a staggered pattern into louvered aluminum fins. No maintenance is ordinarily required
except the routine removal of dirt and debris from the outside surface of the fins. McQuay
recommends the use of foaming coil cleaners available at most air conditioning supply outlets. Use
caution when applying such cleaners as they may contain potentially harmful chemicals. Care should
be taken not to damage the fins during cleaning.
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If the service technician has reason to believe that the refrigerant circuit contains noncondensabl es,
purging may be required strictly following Clean Air Act regulations governing refrigerant discharge
to the atmosphere. The purge Schrader valveislocated on the vertical coil header on both sides of
the unit at the control box end of the coil. Access panelsare located at the end of the condenser coil
directly behind the control panel. Purge with the unit off, after shutdown of 15 minutes or longer, to
allow air to collect at the top of the coil. Restart and run the unit for abrief period. If necessary, shut
unit off and repeat the procedure. Follow accepted environmentally sound practices when removing
refrigerant from the unit.

Refrigerant Sightglass

Therefrigerant sightglasses should be observed periodically. (A weekly observation should be
adequate.) A clear glass of liquid indicates that there is adequate refrigerant charge in the system to
insure proper feed through the expansion valve. Bubbling refrigerant in the sightglass, during stable
run conditions, indicates that the system may be short of refrigerant charge. Refrigerant gas flashing
in the sightglass could also indicate an excessive pressure drop in the liquid line, possibly dueto a
clogged filter-drier or arestriction elsewherein theliquid line (see Table 61 for maximum allowable
pressure drops). |f subcoolingislow add chargeto clear the sightglass. If subcooling is normal (10°-
15°F) and flashing is visible in the sightglass check the pressure drop across the filter-drier.
Subcooling should be checked at full load with 70°F (21.1°C) outdoor air temperature and all fans
running.

An element inside the sightglass indi cates the moisture condition corresponding to a given element
color. If the sightglass does not indicate adry condition after about 12 hours of operation, the circuit
should be pumped down and the filter-drier changed.

Lead-Lag

A feature on all McQuay AL Sair-cooled chillersis asystem for alternating the sequence in which the
compressors start to balance the number of starts and run hours. Lead-Lag of therefrigerant circuits
is accomplished automatically through the MicroTech Controller. When in the auto mode the circuit
with the fewest number of starts will be started first. If all circuits are operating and a stage downin
the number of operating compressorsis required, the circuit with the most operating hours will cycle
off first. The operator may override the MicroTech controller, and manually select the lead circuit as
circuit #1, #2, #3 or circuit #4.
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Preventative Maintenance Schedule

PREVENTATIVE MAINTENANCE SCHEDULE

OPERATION WEEKLY MONTHLY ANNUAL
(Note 1) (Note 2)

General

Complete unit log and review (Note 3) X

Visually inspect unit for loose or damaged components X

Inspect thermal insulation for integrity X

Clean and paint asrequired X
Electrical

Check terminalsfor tightness, tighten as necessary X

Clean control panel interior X

Visually inspect components for signs of overheating X

Verify compressor heater operation X

Megger compressor motor every five years

Refrigeration
L eak test X
Check sight glassesfor clear flow X
Check filter-drier pressure drop (see manual for spec) X
Perform compressor vibration test X

Condenser (air-cooled)

Clean condenser coils (Note 4)

Check fan blades for tightness on shaft (Note 5)

Check fans for loose rivets and cracks

XXX (X

Check coil finsfor damage

Notes:

1. Monthly operationsinclude all weekly operations.

Annual (or spring start-up) operations includes all weekly and monthly operations.

L og readings may be taken daily for ahigher level of unit observation.

Cail cleaning may be required more frequently in areas with ahigh level of airborne particles.
Be sure fan motors are electrically locked out.
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Service

CAUTION

1. Serviceon thisequipment isto be performed by qualified refrigeration personnel familiar with
equipment operation, maintenance, correct servicing procedures, and the safety hazards inherent
inthiswork. Causesfor repeated tripping of safety controls must be investigated and corrected.

2. Disconnect all power before doing any service inside the unit.

3. Anyone servicing this equipment shall comply with the requirements set forth by the EPA in
regards to refrigerant reclamation and venting.

Compressor Solenoids

The AL S unit screw compressors are equipped with 3 solenoids to control compressor unloading.
The solenoids are controlled by MicroTech outputs. See unit wiring diagrams. The solenoids are
energized at various compressor |oad conditions as indicated in the table below.

Table 55, Compressor Unloading

cowpnzsson [ —COUFRESSCR LOTDIC SOLEI0D STTUE
LOADING %
SOLENOID SOLENOID SOLENOID
100% Energized Off Energized
75% Energized Energized Off
50% Off Off Energized
25% Off Energized Off

L ocation of the solenoidsisasfollows:
The top solenoid is on top of the compressor near the discharge end.

The bottom solenoids are on the lower side of the compressor on the opposite side from the terminal
box. The bottom front solenoid isthe one closest to the discharge end of the compressor. The
bottom rear solenoid is the one closest to the motor end of the compressor.

If the compressor is not loading properly check the solenoidsto seeif they are energized per the
above chart. A complete check will include acheck of the MicroTech output, the wiring to the
solenoid and the solenoid coil itself.

Filter-Driers

A replacement of thefilter-drier is recommended any time excessive pressure drop is read across the
filter-drier and/or when bubbles occur in the sightglass with normal subcooling. A partially clogged
filter can also cause trips on the noliquid run sensor. The maximum recommended pressure drops
across thefilter-drier are asfollows:

Table 56, Filter-Drier Pressure Drop

MAXIMUM RECOMMENDED PRESSURE
DROP ACROSS FILTER DRIER PSIG (KPA)

PERCENT CIRCUIT
LOADING (%)

100% 10 (69)
75% 8 (55.2)
50% 5 (34.5)
25% 4 (27.6)

Thefilter-drier should also be changed if the moisture indicating liquid line sightglass indicates excess
moisture in the system.
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During the first few months of operation the filter-drier replacement may be necessary if the pressure
drop across the filter-drier exceeds the values listed in the paragraph above. Any residual particles
from the condenser tubing, compressor and miscellaneous components are swept by the refrigerant
into theliquid line and are caught by thefilter-drier.

Thefollowing isthe procedurefor changing thefilter-drier core:

This procedure is slightly different from atypical reciprocating compressor unit due to the use of a
liquid injection feature on the ASL screw compressor unit. Anytime the compressor contactor is
closed, liquid from the liquid line isinjected into the screw for cooling and sealing therotor. This
liquid injection also occurs during normal pumpdown and limits how low a pumpdown pressure can be
achieved.

The standard unit pumpdown is set to stop pumpdown when 34 psig (235 kPa) suction pressureis
reached. To fully pump down acircuit beyond 34 psig (235kPa) for service purposesa"Full
Pumpdown" service mode can be activated using the keypad. Go to the"Alarm Spts" Menu on the
MicroTech keypad, step through the menu items until " FullPumpDwn" is displayed. Change the
setting from "No" to "Yes".

The next time either circuit is pumped down, the pumpdown will continue until the evaporator
pressure reaches 2 psig (14 kPa) or 60 seconds have el apsed, whichever occursfirst. Upon
completing the pumpdown, the "FullPumpDwn" set point is automatically changed back to "No".

The procedure to perform afull service pumpdown for changing the filter-drier coreisasfollows:

1. Perform anormal pumpdown to 34 psig (235 kPa) by moving the pumpdown switch to the
"Pumpdown" position. This step will pump down the evaporator with compressor liquid injection
il active.

2. Under the"Alarm Spts", change the "FullPumpDwn" set point from "No" to "Yes".

3. Thecircuit status should be " Off:PumpDwnSw". Move the circuit pumpdown switch from
"Pumpdown and Stop" to "Auto". Also clear the anticycle timers through the MicroTech keypad.

4. The compressor should pump down the circuit until the evaporator pressure reaches 2 psig (14
kPa) or 60 seconds has elapsed, whichever occursfirst.

5. Upon completing the full pumpdown per step 5, the " FullPumpDwn" set point is automatically
changed back to "No" which reverts back to standard 34 psig (235 kPa) stop pumpdown pressure.

6. If the pumpdown does not go to 2 psig (14 kPa) on the first attempt, one more attempt can be
made by repeating steps 3, 4 and 5 above. Do not repeat " FullPumpDwn" more than onceto
avoid excessive screw temperature rise under this abnormal condition. A no liquid start alarm and
shutdown may occur during this procedure. Proceed as noted in step humber 8.

7. Thecircuit isnow in the deepest pumpdown which can safely be achieved by the use of the
compressor. Closetheliquid line shutoff valve above the filter-drier, on the circuit to be serviced.
Any remaining refrigerant must be removed from the circuit by the use of arefrigerant recovery
unit.

Remove and replace thefilter-drier(s). If therefrigerant circuit is opened for more than 10 minutes
evacuate the lines through the liquid line manual shutoff valve(s) to remove noncondensabl es that
may have entered during filter replacement. A leak check is recommended before returning the unit to
operation.

Liquid Line Solenoid Valve

Theliquid line solenoid valves that shut off refrigerant flow in the event of a power failure does not
normally require any maintenance. (On a sudden power failure the electronic expansion valve
remains open at the position it was at when the power failure occurred. During normal operation
the EEV closes for automatic pumpdown and the liquid line solenoid val ve closes only when the
compressor stops.) The solenoids may, however, require replacement of the solenoid coil or of the
entire valve assembly.
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The solenoid coil can be checked to see that the stem is magnetized when energized by touching a
screwdriver to the top of the stem. If thereis no magnetization either the coil isbad or thereisno
power to the coil.

The solenoid coil may be removed from the valve body without opening the refrigerant piping after
first moving pumpdown switches PS1, PS2, and PS3 to the "manual pumpdown" position and opening
the S1 switch. For personal safety shut off and lock out the unit power.

The coil can then be removed from the valve body by simply removing a nut or snap-ring located at
the top of the coil. The coil can then be slipped off its mounting stud for replacement. Be sureto
replace the coil on its mounting stud before returning pumpdown switches PS1, PS2 and PS3 to the
"auto pumpdown" position. Failureto do so will lead to solenoid coil failure.

To replace the entire solenoid valve follow the steps involved when changing afilter-drier.

Liquid Injection Solenoid Valve

Liquidinjectionisrequired during compressor operation to seal and cool therotor. A liquidinjection
sensor isinstalled on the compressor to assure that liquid injection occurs whenever the compressor
isrunning. A failure of theliquid injection solenoid valve to open will cause the compressor to shut
down dueto lack of liquid injection.

Theliquid injection solenoid valve, likethe liquid line solenoid valve, only closes when the
compressor stops. Sincethisvalve isopen during pumpdown the refrigerant in the line will cause the
suction pressure to rise 10 to 20 psig (69 to 138 kPa) after shutdown occurs. The solenoid coil and
valve body can be removed as in the same procedure as the liquid line solenoid valve but it is
important that the S1 switch be opened first.

Electronic Expansion Valve

The electronic expansion valveislocated adjacent to the compressor. The refrigerant is piped to first
pass through the el ectronic expansion valve, then through the motor housing cooling the motor
before going into the evaporator. Refer to the Figure 35, ALS Piping Schematic.

The expansion valve meters the amount of refrigerant entering the evaporator to match the cooling
load. It doesthis by maintaining a constant superheat. (Superheat isthe difference between the
actual refrigerant temperature of the vapor as it |eaves the evaporator and the saturation temperature
corresponding to the evaporator pressure.) All ALS chillersarefactory set between 8°F (4.5°C) and
12°F (6.6°C) superheat at 75% to 100% load and between 6°F (3.3°C) and 10°F (5.6°C) below 75% load.
The superheat is controlled by the microprocessor and is not adjustable.

The expansion valve, like the solenoid valve, should not normally require maintenance, but if it
requires replacement, the unit must be pumped down by following the stepsinvolved when changing
afilter-drier.

If the problem can be traced to the electric motor only, it can be unscrewed from the valve body
without removing the valve but only after pumping the unit down. Disassemble valve at the brass hex
nut. Do not disassemble valve at the aluminum housing.
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Figure 36,. Electronic expansion valve
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Electronic Expansion Valve Operation

There are three colored indicator LEDs (green, red, yellow) located in the control panel on the
electronic expansion valve (EXV) board. When the control panel isfirst powered the microprocessor
will automatically step the valveto the fully closed (shut) position and the indicator lights on the EXV
will blink in sequence. The valve can also be heard closing as it goes through the steps. The valve
will take approximately 14 seconds to go from afull open position to afull closed position.

The position of the valve can be viewed at any time by using the MicroTech keypad through the
circuit pressure menus. There are atotal of 760 steps between closed and full open.

A feature of the electronic expansion valve is a maximum operating pressure setting (MOP). This
setting limits the load on the compressor during start-up periods where high return evaporator water
temperatures may be present. The valve will limit the maximum suction pressure at start-up to
approximately 85 psig (586 kPa). The valve will close to a point necessary to maintain the 85 psig (586
kPa). During this time the superheat will rise above 12°F (6.6°C) and not drop below 12°F (6.6°C) until
the suction pressure drops below 85 psig (586 kPa). The valve will maintain evaporator pressure close
to 85 psig (586 kPa) until the evaporator water temperature decreases to approximately 55°F to 60°F
(12.7°Ct0 15.6°C).

When the circuit starts the valve opens as soon as the evaporator pressure decreases to 40 psig (275
kPa). At the end of the cooling cycle the valve closes causing the system to pump down. Thevalve
closes at the rate of approximately 55 steps per second, or from full opento full closed in
approximately 14 seconds. The valve closing during pumpdown will occur in approximately 20-30
seconds after the pumpdown switch is moved to the "Pumpdown and Stop" position.
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Evaporator

The evaporator isthe direct expansion, shell-and-tube type with refrigerant flowing through the tubes
and water flowing through the shell over the tubes. The tubes are internally finned to provide
extended surface aswell as turbulent flow of refrigeration through the tubes. Normally no service
work is required on the evaporator.

Refrigerant Charging

AL S air-cooled screw chillers are shipped factory charged with afull operating charge of refrigerant
but there may be times that a unit must be recharged at the job site. Follow these recommendations
when field charging. Refer to the unit operating charge found in the Physical Data Tables, Table 21
through Table 27.

AL S air-cooled screw chillers are more sensitive to undercharging than to overcharging, thereforeit is
preferable to be slightly overcharged rather than undercharged. The optimum chargeisthe charge
which allows the unit to run with asolid stream of liquid in the liquid line at all operating conditions.
When theliquid line temperature does not drop with the addition of 5 to 10 Ibs of refrigerant, the
correct maximum charge has been reached. If theliquid line temperature does not drop and the
discharge pressure goes up 3-5 psig (20.7-34.5 kPa) as 5-10 |bs of refrigerant is added the correct
maximum charge has been reached.

Unit charging can be done at any steady load condition (preferably at 75 to 100% load) and at any
outdoor temperature (preferably higher than 70°F (21.1°C). Unit must be allowed to run 5 minutes or
longer so that the condenser fan staging is stabilized at normal operating discharge pressure. For best
results charge with two or more condenser fans operating on each refrigerant circuit.

The AL S units have a condenser coil design with approximately 15% of the coil tubeslocated in a
subcool er section of the coil to achieveliquid cooling to within 5°F (3°C) of the outdoor air
temperature when all condenser fans are operating. Thisisequal to about 15°F-20°F (8.3°C-11.1°C)
subcooling below the saturated condensing temperature when the pressureisread at the liquid valve
between the condenser coil and the liquid line filter drier. Once the subcooler isfilled, extracharge will
not lower the liquid temperature and does not help system capacity or efficiency. However, alittle
extra (10-15 Ibs) will make the system less sensitive.

Note: Asthe unit changesload or fans cycle on and off, the subcooling will vary but should recover
within several minutes and should never be below 6°F (3.3°C) subcooling at any steady state
condition. Subcooling will vary somewhat with evaporator leaving water temperature and suction
superheat. Asthe evaporator superheat decreases the subcooling will drop slightly.

Excessive refrigerant losses can also leak oil from the system. When adding more than 25 |bs of
charge or if thereisvisible evidence of asignificant oil leakage, add an additional oil equivalent to 0.04
pints for each pound of refrigerant required. (Example For every 10 Ibs. of refrigerant charge add .4
pintsof oil.). Theoil chargeis 10% of the refrigerant charge by weight. The only acceptable qil is
PlanetelfO ACDGSAW.

Oneof thefollowing three scenarios will be experienced with an undercharged unit:

1. If theunitisslightly undercharged the unit will show bubblesin the sightglass. Recharge the
unit as described in the charging procedure below.

2. If theunit ismoderately undercharged it will normally trip on freeze protection. Recharge the unit
as described in the charging procedure below.
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If the unit is severely undercharged it will trip due to lack of liquid injection. In this case either
remove the remaining charge by means of a proper reclamation system and recharge the unit with
the proper amount of refrigerant as stamped on the unit nameplate, or add refrigerant through the
suction valve on the compressor. Feed liquid into the suction valve when the compressor is
running. If the unit is severely undercharged the unit may nuisance trip during this charging
procedure. If thishappens close off the refrigerant from the tank and restart the unit. Once the
unit has enough charge so that it does not trip out, continue with step 2 of the charging
procedure below.

Procedur eto char ge a moder ately under charged AL Sunit:

1

If aunitislow on refrigerant you must first determine the cause before attempting to recharge the
unit. Locate and repair any refrigerant leak. Evidence of oil isagood indicator of leakage,
however oil may not bevisibleat all leaks. Liquid leak detector fluids work well to show bubbles
at medium size leaks but electronic leak detectors may be needed to locate small leaks.

Add the charge to the system through the suction shutoff valve or through the Schrader fitting
on the tube entering the evaporator between the compressor and the evaporator head.

The charge can be added at any load condition between 25-100% load per circuit but at least two
fans should be operating per refrigerant circuit if possible. The suction superheat should bein
the 6°F12°F (3.3°C-6.6°C) range.

Add sufficient charge to clear the liquid line sightglass and until all flashing stopsin the
sightglass. Add an extra 15-20 Ibs. of reserveto fill the subcooler if the compressor is operating at
50-100% load.

Check the unit subcooling value on the MicroTech display or by reading the liquid line pressure
and temperature at the liquid line near thefilter-drier. The subcooling values should be between
6°F-20°F (6.6°C-11.1°C). The subcooling valueswill be highest at 75-100% load, approximately
12°F-20°F (6.6°C-11.1°C) and lowest at 50% load, approximately 6°F12°F (3.3°C-6.6°C).

With outdoor temperatures above 60°F (15.6°C) all condenser fans should be operating and the
liquid line temperature should be within 5°F-10°F (2.8°C-5.6°C) of the outdoor air temperature. At
25-50% load the liquid line temperature should be within 5°F (2.8°C) of outdoor air temperature
with all fanson. At 75-100% load the liquid line temperature should be within 10°F (5.6°C) of
outdoor air temperature with all fans on.

Overcharging of refrigerant will raise the compressor discharge pressure due to filling of the
condenser tubes with excess refrigerant.
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In-Warranty Return Material Procedure

In the U.S. and Canada
Compressor : In the event of afailure contact the nearest M cQuayService office for assistance.

Components Other Than Compressors: Material may be returned only with permission from
authorized factory service personnel of McQuay International in Staunton, Virginia. A "return
goods' tag will be sent that isto be included with the returned material. Enter the required
information on the tag in order to expedite handling at our factories.

The return of the part does not constitute an order for replacement. Therefore, a purchase order must
be entered through your nearest McQuay representative. The order should include part name, part
number, model number and serial number of the unit involved.

Following M cQuay'sinspection of the returned part, and if it is determined that the failure is due to
faulty material or workmanship, and it is within the warranty period, credit will be issued against the
customer’ s purchase order.

All parts shall be returned to the designated McQuay factory with transportation charges prepaid.
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Standard Controls

Thermistor sensors
Note: Refer to IM 549 for amore complete description of the controls application, settings,
adjustments, and checkout procedures.

All sensors are premounted and connected to the MicroTech field wiring strip with shielded cable. A
description of each sensor islisted here.

Evaporator leaving water temperature- This sensor islocated on the evaporator water outlet
connection and is used for capacity control of the chiller and low water temperature freeze protection.

Evaporator entering water temperature- This sensor islocated on the evaporator water inlet
connection and is used for monitoring purposes and return water temperature control.

Evaporator pressuretransducer circuit #1 - This sensor islocated on the suction side of compressor
#1 and is used to determine saturated suction refrigerant pressure and temperature. It also provides
low pressure freeze protection for circuit #1.

Evaporator pressuretransducer circuit #2 - This sensor islocated on the section side of compressor
#2 and is used to determine saturated suction refrigerant pressure and temperature. It also provides
low pressure freeze protection for circuit #2.

Evaporator pressuretransducer circuit #3 - This sensor islocated on the suction side of compressor
#3 and is used to determine saturated suction refrigerant pressure and temperature. It also provides
low pressure freeze protection for circuit #3.

Evaporator pressuretransducer circuit #4 - This sensor islocated on the suction side of compressor
#4 and is used to determine saturated suction refrigerant pressure and temperature. It also provides
low pressure freeze protection for circuit #4.

Condenser pressuretransducer circuit #1 - the sensor islocated on the discharge of compressor #1
and is used to read saturated refrigerant pressure and temperature. The transducer will unload the
compressor should arisein head pressure occur which is outside the MicroTech set point limits. The
signal isalso used in the calculation of circuit #1 subcooling.

Condenser pressuretransducer circuit #2 - The sensor islocated on the discharge of compressor #2
and is used to read saturated refrigerant pressure and temperature. The transducer will unload the
compressor should arisein head pressure occur which is outside the MicroTech set point limits. The
signal isalso used in the calculation of circuit #2 subcooling.

Condenser pressuretransducer circuit #3 - the sensor islocated on the discharge of compressor #3
and is used to read saturated refrigerant pressure and temperature. The transducer will unload the
compressor should arisein head pressure occur which is outside the MicroTech set point limits. The
signal isalso used in the calculation of circuit #3 subcooling.

Condenser pressuretransducer circuit #4 - The sensor islocated on the discharge of compressor #4
and is used to read saturated refrigerant pressure and temperature. The transducer will unload the
compressor should arisein head pressure occur which is outside the MicroTech set point limits. The
signal isalso used in the calculation of circuit #4 subcooling.

Outsideair - This sensor islocated on the back of the control box on compressor #1 side. It measures
the outside air temperature, is used to determine if low ambient start logic is necessary and can be the
reference for low ambient temperature lockout.

Suction temperaturecircuit #1 - The sensor islocated in awell brazed to circuit #1 suction line. The
purpose of the sensor isto measure refrigerant temperature to control and maintain proper superheat.
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Figure 37, Sensor Locations, ALS 070-204

Table 57, Sensor Location, ALS 070 - 204

SENSOR DESCRIPTION SENSOR DESCRIPTION
NUMBER NUMBER

S00 Evap. Leaving water temp. S13 Suction temp. circ. #2

SO01 Evap. Pressure transducer circ. #1 S14 Liquid line temp. circ. #1

S02 Evap. Pressure transducer circ. #2 S15 Liquid line temp. circ. #2

S03 Cond. Pressure transducer circ. #1 S16 Evap. Pressure transducer circ. #3

S04 Cond. Pressure transducer circ. #2 S17 Cond. Pressure transducer circ. #3

S06 Evap. Water temp reset S18 Suction temp circ. #3

S07 Demand limit S19 Liquid line temp. Circ. #3

S08 Evap. Entering water temp. S20 Discharge temp. circ. #1

S09 Outside air temp. S21 Discharge temp. circ. #2

S11 Total unit amps S22 Discharge temp. circ. #3

S12 Section temp. circ. #3

Figure 38, Sensor Locations, ALS 205-280

Table 58, Sensor Location, ALS 205 - 280
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SENSOR DESCRIPTION SENSOR DESCRIPTION SENSOR DESCRIPTION
NUMBER NUMBER NUMBER
S00 Evap leaving water temp S09 Outside air temp S17 High pressure transducer circ. #3
S01 Low pressure transducer circ. #1 S10 Percent circuit amps circ. #1 S18 Suction temp circ. #3
S02 Low pressure transducer circ. #2 S11 Percent circuit amps circ. #2 S19 Liquid line temp circ. #3
S03 High pressure transducer circ. #1 S12 Suction temp circ. #1 S20 Discharge temp circ. #1
S04 High pressure transducer circ. #2 S13 Suction temp circ. #2 S21 Discharge temp circ. #2
S06 Evap water temp reset (field supplied) S14 Liquid line temp circ. #1 S22 Discharge temp circ. #3
S07 Demand limit (field supplied) S15 Liquid line temp circ. #2 S23 Percent circuit amps circ. #3
S08 Evap entering water temp S16 Low pressure transducer circ. #3
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Figure 39, Sensor location, ALS 300-425
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Table 59, Sensor Location, ALS 300 - 425
SENSOR DESCRIPTION SENSOR DESCRIPTION SENSOR DESCRIPTION
NUMBER NUMBER NUMBER
S00 Evap leaving water temp S09 Outside air temp S17 High pressure transducer circ. #3
S01 Low pressure transducer circ. #1 S10 Percent circuit amps circ. #1 & 3 S18 Suction temp circ. #3
S02 Low pressure transducer circ. #2 S11 Percent circuit amps circ. #2 & 4 S19 Liquid line temp circ. #3
S03 High pressure transducer circ. #1 S12 Suction temp circ. #1 S20 Low pressure transducer circ. #4
S04 High pressure transducer circ. #2 S13 Suction temp circ. #2 S21 High pressure transducer circ. #4
S06 Evap water temp reset (field supplied) S14 Liquid line temp circ. #1 S22 Suction temp circ. #4
S07 Demand limit (field supplied) S15 Liquid line temp circ. #2 S23 Liquid line temp circ. #4
S08 Evap entering water temp S16 Low pressure transducer circ. #3

Suction temperaturecircuit #2 - The sensor islocated in awell brazed to circuit #2 suction line. The
purpose of the sensor isto measure refrigerant temperature to control and maintain proper superheat.

Suction temperaturecircuit #3 - The sensor islocated in awell brazed to circuit #3 suction line. The
purpose of the sensor isto measure refrigerant temperature to control and maintain proper superheat.

Suction temperaturecircuit #4 - The sensor islocated in awell brazed to circuit #4 suction line. The
purpose of the sensor isto measure refrigerant temperature to control and maintain proper superheat.

Liquid linetemperaturecircuit #1 - The sensor islocated in awell brazed to circuit #1 liquid line. 1t
measures the refrigerant temperature and is used to cal culate subcooling.

Liquid linetemperaturecircuit #2 - The sensor islocated in awell brazed to circuit #2 liquid line. 1t
measures the refrigerant temperature and is used to cal culate subcooling.

Liquid linetemperaturecircuit #3 - The sensor islocated in awell brazed to circuit #3 liquid line. 1t
measures the refrigerant temperature and is used to cal culate subcooling.

Liquid linetemperaturecircuit #4 - The sensor islocated in awell brazed to circuit #4 liquid line. 1t
measures the refrigerant temperature and is used to cal culate subcooling.

Demand limit - Thisrequires afield connection of a4-20 milliamp DC signa from abuilding
automation system. It will determine the maximum number of cooling stages which may be energized.

Evaporator water temperaturereset - Thisrequires a4-20 milliamp DC signal from abuilding
automation system or temperature transmitter to reset the leaving chilled water set point.

Per cent total unit amps - (optional) thisislocated in the power side of the control panel. An
adjustable voltage resistor and a signal converter board sends a DC signal proportional to the total
compressor motor current to the microprocessor.
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Liquid presence sensor

Each compressor is equipped with aliquid sensor to assure that liquid flows to the compressor for
cooling and sealing during operation. The sensor will shutdown the compressor in the event no liquid
issensed. At start-up theliquid sensor checks for excessive liquid in the compressor and will delay
start until the compressor heater transfers the liquid out of the compressor and into the condenser. A
trip by this sensor will cause an alarm message on the MicroTech display.

High condenser pressure control

MicroTech is also supplied with high pressure transducers on each refrigerant circuit. Although the
main purpose of the high pressure transducer isto maintain proper head pressure control, another
purpose isto convey asignal to the MicroTech control to unload the compressor in the event of an
excessiverisein discharge pressure to within 20 psi (138 kPa) of the condenser pressure control
setpoint of 380 psig (2620 kPa). Also, aMicroTech control setting will not allow additional circuit
loading at approximately 30 psi (207 kPa) below the high pressure switch trip setting. The high
pressure alarm isin response to the signal sent by the pressure transducer. The high pressure
transducer can be checked by elevating discharge pressure (see Mechanical High Pressure Safety
Control) and observing the MicroTech display (or a pressure gage), and unit operation as the
pressures pass the rising high pressure values noted. After the test reset the High Condenser
Pressure alarm set point to 380 psig (2620 kPa).

Mechanical high pressure safety control

The high pressure safety control isasingle pole pressure activated switch that opens on a pressure
rise. When the switch opens, the control circuit is de-energized dropping power to the compressor
and fan motor contactors. The switch isfactory made to open at 400 psig (2760 kPa) (+10 psig) and
reclose at 300 psig (2070 kPa). Although the high pressure switch will close again at 300 psig (2070
kPa), the control circuit will remain locked out and it must be reset through MicroTech.

The control is mounted on the compressor attached to afitting ahead of the discharge shut off valve.

Remove wire 133 from terminal 20 of the MicroTech controller. Thiswill disable all but one fan.
Observe the cut out point of the control through the MicroTech keypad display, or by means of a
service gauge on the back seat port on the discharge service valve. Important: Closaly monitor the
High Pressure Control and stay within reach of the emergency stop switch. Do not let the pressure
exceed 420 psig (2900 kPa) during thetest. If the condenser pressurereaches 420 psig (2900 kPa)
open the emergency stop switch. The MicroTech keypad display may read slightly lower than a
service gauge. Upon completion of thetest reset the High Pressure Control back to 380 psig (2620
kPa).

To check the control on circuit #2 repeat the same procedure after removing wire 233 from terminal 30.

Compressor motor protection

The compressors are supplied with two types of motor protection. Solid state electronic overloads
mounted in the control box sense motor current to within 2% of the operating amps. The MUST TRIP
amps are equal to 140% of unit nameplate compressor RLA. The MUST HOLD amps are equal to
125% of unit nameplate RLA. A trip of these overloads can result from the unit operating outside of
normal conditions. Repeat overload trips under normal operation may indicate wiring or compressor
motor problems. The overloads are manual reset and must be reset at the overload as well as through
MicroTech.

The compressors also have a solid state Guardistera circuit which provides motor over temperature
protection. The Guardistera circuit has automatic reset but must also be reset through MicroTech.

FanTrol head pressure control

FanTrol isamethod of head pressure control that automatically cycles the condenser fansin response
to condenser pressure. This maintains head pressure and allows the unit to run at all ambient air
temperatures within the control design parameters.

All AL S units have independent circuits with the fans being controlled independently by the
condensing pressure of each circuit. If onecircuit is off al fans on that circuit will also be off. The
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use of multiple fans enables the unit to have excellent head pressure control at low outside ambient
temperatures by cycling the fans to maintain the compressor discharge pressure within the desired
operating band.

At outdoor temperatures above approximately 65°F (18.3°C) all of the fansfor acircuit will be
operating to achieve the most efficient unit operation. At any compressor load condition of 50% or
above the unit has the highest overall efficiency with all fans operating. When the compressor
unloads below 50% the last fan stage is cut off because the fan energy saved is more than the
increase of compressor power at thislight loading. Below approximately 65°F (18.3°C) outdoor
temperature the fans are cycled off as needed on each refrigerant circuit by the MicroTech control to
mai ntain the compressor discharge pressure in the optimum range for best unit operation and highest
overal efficiency.

MicroTech controls fansin response to the system discharge pressure. The use of MicroTech to
stage on the fans as needed allows more precise control and prevents undesirable cycling of fans.

One fan always operates with the compressor and other fans are activated one at atime as needed.
The control uses 6 stages of fan control with four outputsto activate up to six additional fans per
circuit. MicroTech logic sequences fan contactorsto stage onefan at atime. On unitswith six or
seven fans per circuit, asingle fan is cut off when two fans are started to achieve adding one
operating fan. See Table 60.

Table 60, Fan Staging

ALS070A THRU ALS 080A (FANS PER CKT=3)
MicroTech fan stage 0 1 2 3 4
Fan output relay on - 1 2 1,2 1,2,3
Total fans operating 1 2 3 4 6

ALS090A THRU ALS 100A (FANS PER CKT=4)
MicroTech fan stage 0 1 2 3 4 5
Fan output relay on - 1 2 1,2 1,2,3 1,2,3,4
Total fans operating 1 2 3 4 6 8

ALS125A THRU ALS140A (FANS PER CKT=5)
MicroTech fan stage 0 1 2 3 4
Fan output relay on - 1 1,2 1,2,3 1,2,3,4
Total fans operating 1 2 3 4 5

ALS155A THRU ALS170A (FANS PER CKT=6) (Note 1)
MicroTech fan stage 0 1 2 3 4 5
Fan output relay on - 1 1,2 1,2,3 1,2,4 1,2,3,4
Total fans operating 1 2 3 4 5 6
ALS175A THRU 204A (FANS PER CKT=7) (Note 2)

MicroTech fan stage 0 1 2 3 4 5 6
Fan output relay on - 1 1,2 1,3 1,2,3 1,3,4 1,2,3,4
Total fans operating 1 2 3 4 5 6 7

ALS205A THRU ALS220A (FANS PER CKT=5)
MicroTech fan stage 0 1 2 3 4
Fan output relay on - 1 1,2 1,2,3 1,2,3,4
Total fans operating 1 2 3 4 5

ALS205A THRU ALS220A (FANS PER CKT=6) (Note 3)
MicroTech fan stage 0 1 2 3 4 5
Fan output relay on - 1 1,2 1,2,3 1,2,4 1,2,3,4
Total fans operating 1 2 3 4 5 6
ALS235A THRU 280A (FANS PER CKT=7)
MicroTech fan stage 0 1 2 3 4 5
Fan output relay on - 1 1,2 1,2,3 1,2,4 1,2,3,4
Total fans operating 1 2 3 4 5 6
(Continued)
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Table 60 Continued)

ALS300A THRU ALS340A (FANS PER CKT=5)
MicroTech fan stage 0 1 2 3 4
Fan output relay on - 1 1,2 1,2,3 1,2,3,4
Total fans operating 1 2 3 4 5

ALS360A THRU ALS425A (FANS PER CKT=6)
MicroTech fan stage 0 1 2 3 4 5
Fan output relay on - 1 1,2 1,2,3 1,2,4 1,2,3,4
Total fans operating 1 2 3 4 5 6

Notes:

1 On ALS155A thru 170A, two fans are controlled by fan output #4.

2 On ALS175A thru 204A, two fans each are controlled by fan outputs #3 and #4.

3 On ALS205A thru 220A Ckt #3 only and ALS235A thru 280A two fans are controlled by fan output #4.
Each output relay controls one fan except output relay #4 that controls two fans.

MicroTech evaluates several factors to determine the number of fans to be operated. These include:

1
2

The compressor loading as percent of full load.

The minimum lift pressure required at thisload (Thelift pressure equals the discharge pressure
minus the suction pressure.)

The addition of acontrol pressure band to the minimum lift pressure to prevent fan cycling.

A target discharge pressureis determined by adding the minimum lift pressure to the suction
pressure.

At any operating condition the MicroTech controller will determine the minimum lift pressure and a
target discharge pressure, and will add or remove operating fans in sequence until the discharge

pressure reaches the target value or falls within the control band of pressure set just above the target
pressure value.

Each fan added has a decreasing percentage effect so the control pressure band is smaller when more
fans are on and largest with only one or two fans on.

Unit operation, with FanTrol, is satisfactory down to outdoor temperatures of 30°F (-1.1°C). Below
thistemperature the SpeedTrol option isrequired to regulate the speed of thefirst fan on the system
to adequately control the discharge pressure. SpeedTrol option allows unit operation to 0°F (-17.8°C)
outdoor temperature assuming that no greater than 5 mph wind. If SpeedTrol isused in conjunction
with wind baffles and hail guards, the unit can operate down to -10°F (-23°C).

For windy locations operating below 40°F (-1.1°C) outdoor air temperature, wind gusts must be
prevented from blowing into the unit coils by either locating the unit in a protected area or by the
addition of field supplied wind barriers or by mounting optional factory supplied wind barriers.

FanTrol operation example:

Unit operating at 100% load on both circuits

Suction Pressure = 65 psig (448 kPa)

Minimum lift pressure at 100% load = 12- psig (828 kPa)

Minimum discharge pressure = 65 + 120 psig = 185 psig (1276 kPa)
Discharge pressure control band = 35 psig (241 kPa)

Maximum discharge pressure = 185 + 35 = 220 psig (1517 kPa)

If the discharge pressure is between the minimum of 185 psig (1276 kPa) and maximum of 220 psig
(1517 kPa) the fan stages in operation are correct and if the pressure falls outside this range the
MicroTech controller will stage fans on or off to bring it within range.
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CAUTION

SpeedTrol and FanTrol will provide reasonable operating refrigerant discharge pressures at the
ambient temperatures listed for them provided the coil is not affected by the existence of wind. Wind
baffles must be utilized for low ambient operation below 40°F if the unit is subjected to winds greater
than 5 mph.

Low ambient start

Low ambient start isincorporated into the MicroTech logic. The MicroTech will measure the
difference between freezestat and evaporator pressure and determine the length of time the
compressor will be allowed to run (to build up evaporator pressure) before taking the compressor off
line. The danger of allowing the compressor to run for to long before building up evaporator pressure
isthat the evaporator could freeze. The low ambient timer setting is determined by the pressure as
shown in Table 61. If thelow ambient timer is greater than the maximum time allowed the MicroTech
will shut off the compressor and display an alarm.

Table 61, Pressure Difference vs. Time to Alarm

PRESSURE DIFFERENCE BETWEEN TIME
FREEZESTAT AND EVAPORATOR (SECONDS)

12 psig (84 kPa) 180

8 psig (56 kPa) 240

4 psig (28 kPa) 300

0 psig (0 kPa) 360

Phase/voltage monitor

The phase/voltage monitor is adevice that provides protection against three-phase electrical motor
loss due to power failure conditions, phase loss, and phase reversal. Whenever any of these
conditions occur, a contact opens to the MicroTech controller (PVR Input) which then de-energizes all
inputs.

When proper power isrestored, contacts close and MicroTech enables compressors for operation.

When three-phase power has been applied, the output relay should close and the "run light" should
comeon. If the output relay does not close, perform the following tests.

1. Check the voltages between L1-L2, L1-L3 and L2-L 3. These voltages should be approximately
egual and within +10% of the rated three-phase line-to-line voltage.

2. If these voltages are extremely low or widely unbalanced check the power system to determine the
cause of the problem.

3. If thevoltages are within range, use a phase tester to verify that phasesarein A, B, C sequence
for L1, L2 and L3. Correct rotation isrequired for compressor operation. If incorrect phase
sequence isindicated, turn off the power and interchange any two of the supply power leads at
the disconnect switch.

This may be necessary as the phase/voltage monitor is sensitive to phase reversal. Turn on the
power. The output relay should now close after the appropriate del ay.

Compressor short cycling protection

MicroTech contains logic to prevent rapid compressor restarting. Excessive compressor starts can be
hard on starting components and create excessive motor winding temperatures. The anti-cycle timers
are set for afive-minute stop-to-start cycle and a 15-minute start-to-start cycle. Both are adjustable
through MicroTech.
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Optional Controls

SpeedTrol head pressure control (optional)

The SpeedTrol system of head pressure control operates in conjunction with MicroTech’s standard
head pressure control by modulating the motor speed on fans 11, 21, 31, and 41 in response to
condensing temperature. By reducing the speed of the last fan as the condensing pressure falls, the
unit can operate at lower ambient temperatures. Start-up with low ambient temperature isimproved
because the SpeedTrol fans 11, 21,31, and 41 do not start until the condenser pressure builds up.

The SpeedTrol fan motor isasingle phase, 208-230/460 volt, thermally protected motor specially
designed for variable speed application. The solid-state speed controls SC11, SC21, SC31, and SC41
are accessible through the panel directly above the control box. Unitswith 575 volt power have a
transformer mounted inside the condenser fan compartment to step the voltage down to 230 volts for
the SpeedTrol motor.

The SpeedTrol control startsto modulate the motor speed at less than 65°F (18.3°C) and maintains a
minimum condensing pressure of 170 to 180 psig (1172 to 1241 kPa) at full circuit load. For part load
operation the condensing pressureis allowed to fall below thislevel.

Reduced inrush (delta-delta) start (optional)

Reduced inrush start is available on all voltage units and consists of a 2-contactor arrangement with a
solid state time delay wired in series with the second contactor. Itspurposeisto limit current inrush
to the compressors upon start-up. Aseach compressor starts, the power to the coil of the second
contactor isdelayed for 1 second. With the first compressor contactor energized the windings are
connected in series to draw reduced amperage. With the second contactor energized the windings are
connected in parallel.

Control checkout is best accomplished by observation as each contactor is pulled in to see that the 1-
second delay occurs before the second contactor pullsin.

Hot gas bypass (optional)

Hot gas bypassis a system for maintaining evaporator pressure at or above a minimum val ue that
allows continuos operation of the chiller at light load conditions. The purpose of doing thisisto keep
the velocity of the refrigerant asit passes through the evaporator high enough for proper oil return to
the compressor when cooling load conditions are light.

The system consists of a pressure regulating valve with an integral solenoid as shown below. The
solenoid valve isfactory wired to open whenever the unit thermostat calls for the first stage of
cooling. The pressure regulating valve isfactory set to begin opening at 58 psig (400 kPa). For low
temperature operation the valve must be reset. This setting can be changed with an adjustment nut.
To raise the pressure setting, turn the adjustment screw clockwise. To lower the setting, turn the
screw counterclockwise. Do not force the adjustment beyond therangeit is designed for, asthiswill
damage the adjustment assembly.

With the unit operating at 50% or lower circuit load the regul ating val ve opening can be determined.
The regulating valve opening point can be determined by slowly reducing the system load or
throttling the ball valve on the liquid line at the entrance to the evaporator. Observe the suction
pressure with refrigerant gauges when the hot gas bypass valve cutsin. A slower but alternate
method would be to lower the outlet water temperature to avalue where the hot gas bypass valve
startsto open. When the bypass valve starts to open, the refrigerant line on the evaporator side of
the valve will begin to feel warm to the touch.
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Figure 40, Hot Gas Bypass Piping
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Table 62, Controls

Controls, Settings and Functions

DESCRIPTION FUNCTION SYMBOL SETTING RESET LOCATION
Compressor Heaters To provide heat to drive off liquid refrigerant when HTR1,2,3,4 On, when compressor | N/A On the Compressor
compressor is off. is off.
Compressor In circuit 1,2,3 and 4 energizes to load 50% of CS11,21, N/A N/A On the Compressor
Solenoid - Top compressor capacity. 31,41
Compressor In circuit 1,2,3 and 4 energizes to unload 25% of CS12,22, N/A N/A On the Compressor
Solenoid - Bottom compressor capacity. 32,42
Compressor In circuit 1,2,3 and 4 energizes to load 25% of CS13,23, N/A N/A On the Compressor
Solenoid - Bottom compressor capacity. 33,43
Evaporator Heater Coiled around the evaporator to prevent freezing the | HTR5 38°F (3.3°C) N/A On the Cooler
water inside.
Electronic Expansion To provide power and step control to the EXV EXV (Bd) N/A N/A Control Box
Valve Board stepper motors commanded by the MCB250.
Electronic Expansion To provide efficient unit refrigerant flow and control EXV In Controller Code N/A On the Compressor
Valve superheat. main liquid line
Gardister Relay To provide motor temperature protection at about GD1,2,3,4 None, Auto Control Box
220°F (104°C). Inherent in design
Liquid Presence Sensor To protect compressor from starting with liquid or LPS1,2,3,4 400 psig (2760 kPa) Auto On the Compressor
running without liquid.
Mechanical High For UL, ETL, etc...safety code to prevent high MHPR1,2,3,4 Refer to IM 549 Auto Control Box
High Pressure Switch pressure above the relief valve.
MicroTech Unit To control unit and all safeties. Refer to IM 549. MCB250 N/A Refer Control Box
Controller to IM 549
Motor Protector Relay To provide voltage isolation to the input board MPR1,2,3,4 Defined by Auto Control Box
(ADI). application
Overloads (Compressor) to protect the compressor motor from over heating OL1-8 N/A Manual Control Box
due to high amps.
Phase Voltage Monitor to prevent reverse rotation of the motor and protect PVM1,2,3,4 N/A Auto Control Box
it from under/over voltage.
Reduced Inrush To provide 1 sec delay for reduced inrush. TD5,6,7,8 Set 4Vdc N/A Control Box
Time Delay for full load amps
Signal Converter To convert AC current signal volts to DC volts. SIG.Con 0-75 psig N/A Control Box
V (SC) (0-517 kPa)
Solenoid Valve To allow the unit to run with very low load. SV5,6,9 N/A Discharge Line
Hot Gas Bypass
Solenoid Valve To provide a positive shut off of liquid refrigerant SV1,2,7 N/A N/A Liquid Line
Liquid Line when power is lost.
Solenoid Valve To only allow liquid injection when the compressor is | SV3,4,8 N/A N/A On Compressor
Liquid Injection running. Liquid Injection
SpeedTrol Head To provide more uniform head pressure control. SC11,21, N/A N/A Above Control Box
Pressure Control 31,41
Surge Capacitor To protect from high voltage spikes and surges. C1,2,3,4 N/A N/A Control Box
Power Side

Notes: Symbol column shows application components for four-compressor units. For two and three compressor units, not all components are applicable
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Troubleshooting Chart

Table 63, Troubleshooting

PROBLEM POSSIBLE CAUSES POSSIBLE CORRECTIVE STEPS
1. Main power switch open. 1. Close switch.
2. Unit S1 system switch open. 2. Check unit status on MicroTech display. Close switch.
3. Circuit switch PS1, PS2, PS3, PS4 in pumpdown position. 3. Check circuit status on MicroTech display. Close switch.
4. Evap flow switch not closed. 4. Check unit status on MicroTech display. Close switch.
5.  Circuit breakers open. 5. Close circuit breakers.
6. Fuse blown or circuit breakers tripped. 6. Check electrical circuits and motor windings for shorts or grounds.
Investigate for possible overloading. Check for loose or corroded
Compressor will not . . o connections. Reset breakers or replace fuses after fault is
Unit phase voltage monitor not satisfied.
run. . corrected.
8. Compressor overload tripped. ) . ) .
Check unit power wiring to unit for correct phasing. Check voltage.
. . 8. Overloads are manual reset. Reset overload at button on overload.
9. Defective compressor contactor or contactor coil. .
. Clear alarm on MicroTech.
10. System shut down by safety devices. . .
. ) 9. Check wiring. Repair or replace contactor.
11. No cooling required. .
. 10. Determine type and cause of shutdown and correct problem before
12. Motor electrical trouble. .
» attempting to restart.
13. Loose wiring. . ) o .
11. Check control settings. Wait until unit calls for cooling.
12. See 6,7,8 above.
13. Check circuits for voltage at required points. Tighten all power wiring
terminals

Compressor Noisy 1. Compr. Internal problem. 1. Contact McQuayService.

or Vibrating 2. Liquid injection not adequate. 2. Check to assure liquid line sightglass is full during steady operation.

Compressor 1. Low voltage during high load condition. 1. Check supply voltage for excessive voltage drop.

Overload Relay 2. Loose power wiring. 2. Check and tighten all connections.

Tripped or Circuit 3. Power line fault causing unbalanced voltage. 3. Check supply voltage.

Breaker Trip or 4, Defective or grounded wiring in the motor. 4, Check motor and replace if defective.

Fuses Blown 5. High discharge pressure. 5. See corrective steps for high discharge pressure.

Compressor Will 1. Defective capacity control solenoids. 1. Check solenoids for proper operation. See capacity control section.

Not Load or Unload | 2. Unloader mechanism defective. 2. Replace.

1. Liquid injection solenoid did not open at start. 1. Check and replace liquid injection solenoid.

Compressor Liquid 2. Inadequate liquid to liquid injection at start due to a clogged 2. Check liquid injection line sight glass. If flashing check filter drier and

Injection Protection filter drier or low charge. unit charge.

Trip 3. Inadequate liquid to liquid injection during run. 3. Check liquid injection line sightglass. If flashing check filter-drier and
unit charge. Discharge pressure too low. Protect condenser coil from
wind.

1. Discharge shutoff valve partially closed. 1. Open shutoff valve.
High Discharge 2. Noncondensables in the system. 2. Purge the noncondensables from the condenser coil after shutdown.
Pressure 3. Fans not running. 3. Check fan fuses and electrical circuits.
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4. Fan control out of adjustment. 4. Check that unit setup in MicroTech matches the unit model number.
High Discharge Check MicroTech condenser pressure sensor for proper operation.
Pressure 5. System overcharged with refrigerant. 5. Check for excessive subcooling above 300F (-1.10C). Remove the
. ) excess charge.
6. Dirty condenser coil. .
. ) . . o Clean the condenser coil.
Air recirculation from outlet into unit coils. . .
. o . Remove the cause of recirculation.
Air restriction into unit. . )
Remove obstructions near unit.
1. Wind effect a low ambient temperature. 1. Protect unit against excessive wind into vertical coils.
Low Discharge Condenser fan control not correct. Check that unit setup in MicroTech matches the unit model number.
Pressure Check SpeedTrol fan on units with SpeedTrol option.
Low section pressure. See corrective steps for low suction pressure.
Compressor operating unloaded. See corrective steps for failure to load.
1. Inadequate refrigerant charge quantity. 1. Check liquid line sightglass. Check unit for leaks. Repair and
recharge to clear sightglass.
2. Inadequate liquid to liquid injection at start. Clogged liquid 2 Check pressure drop across filter-drier. Replace cores.
line filter-drier.
Low Suction 3. Expansion valve malfunctioning. 3. Check expansion valve superheat and valve opening position.
Pressure N Replace valve only if certain valve is not working.
4. Insufficient water flow to evaporator. 4. Check water pressure drop across the evaporator and adjust gpm.
5. Water temperature leaving evaporator is too low. 5. Adjust water temperature to higher value.
6. Evaporator tubes fouled. 6. Inspect by removing water piping. Clean chemically.
7. Evaporator head ring gasket slippage. 7. Low suction pressure and low superheat both present may indicate an
internal problem. Consult factory.
8. Glycol in chilled water system 8. Check glycol concentration
Excessive load - high water temperature. Reduce load or add additional equipment.
High Suction Compressor unloaders not loading compressor. See corrective steps below for failure of compressor to load.
Pressure Superheat is too low. Check superheat on MicroTech display. Check suction line sensor

installation and sensor.
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Periodic Maintenance Log

Date of mspection;

Address:

Facilityfalb name:

Unit Model number:

City/Stata:

Physical location of unit

Unit serial number:

Service technical inama);

Software (dentification:

Cperating hours:  (Menu 110)  Compressor 81 Camprasaos K2 Gaomprasaor #3 Comprassor #4
Mumber of starts:  (Menu #11)  Compressor &1 Comprassor ¥2 Compressor #3 Comprassor #4
Follow up service muirad: ves | Mal
General Actions To Be Taken:
Upper part of report complated: a5 D Mo D Fill in abowe
Comprassor aaration. Vs Ho  Explam all *No” checks
1. Mschanicsl cperation acceplabie nowse, wibration, ete )7 | ]
Z. Look at cycling and cooling. s unit controfiing at set points? D D
3. Ne rafrigerant leaks (full liquid sighbglass)? 3| L]
4. Liguid line mosture indscator shows dry systam? D D
5, Proper condensing fan operstian? O O
6. Condenser codl claan? B E
T. Mo corrozion or palnt problems?
Compressor elecincal aperation;
. Satistaciory eectrical operation? | (|
8. Micrafech hardware operation satisfactony? ] ]
10. MicroTech software operation satisfactory? :l D

Data From MicroTach:

11. Unit status ;!
12. Circuit Status 1 % Capacity Cawcult Status 2 % Capecity Corcuit Status 3 % Capacity  Circuit Status 4 % Capacity
13, Water itemperature - Evaporator: Emtaring/ Laaving !
Cirguit #1 Circuit 82 Cirguit #3 Circuit #4
14, Mo, of fan states mctiva: S ¥ S5t
16. Evaporabor prosson o . - -
16. Condenser pressune: i
17. EXV pasition - Sleps apen of percent open;
1B. Superheat: a
18. Subcoaling:
20 Liguid lina temparatura:
1. Chiller % rated load amps - Linit:
22. Outsida alr temperatura;
23. Leaving evaporalor 56l paind tamparature:
s ey .
24. Resel option programmed? as r_h Mo |I_§ Ice storage wnil? Yas N [:]
25. Is SpeedTrol incheded? ves[ ] Mol SpesdTrol operation OK? Yes Ne [
26, Current alarm: __ Circuit #1 Carcurt #2 Circuit #3 Circuit #4
27. Previpus alamm = Show alt; Alarm Type Date Alarm Type Duate
Cieuil #1 Clrcult A2
Circult #3 B Circuit #4 .
Data At Job Site:

28, Volts: L L2 L3
29, Amips: Comp #1 Ph1 Ph 2 Ph3 Compi2 Ph1 PRZ2 Ph3___
30, Armps: Comp 843 PRl Ph2 Phd____ Compkd Ph1____ P2 ____ Phd_____
31. Vibration — Read every six months usng IRD {or equal) unfiltered at flat on top of motor and: In'Ge: Comp #1

— InfBec Comp ¥2

In'Sec Comp 3

In'Sec Comp #4
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