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AIR COOLED TYPE ALR
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McQuay certifies. that it will furnish equipment in accordance with
this drawing and specifications, and subject to its published war-
ranty, Purchaser’s approval of this drawing signifies that the equip-

ment is acceptable under the provisions of the job s_pe_ciﬁeltiwz
Any change made hereon by any person whomsoever is subject
acceptance by McQuay at its home office,
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ZCABINET CONSTRUCTION-—Galvanized steel cabinet with baked
S mmu! fmhh Contmuous galvanized steel channel base.

‘WRESSORS—AccowbIe hermetic with suction and discharge
.. “service  valves, force feed lubrication, crankcase heater, inherent
- moter prbh(:tlon. and initial oil charge. Mounted on rubber-in-shear
'uboin\ors

¢0NDENSER COlL—Copper tube, aluminum fin with integral
subcooler section.

‘CONDENSER FANS—Propeller type with heavy gauge close mesh
‘. guard, belt drive, steel construction with zinc plating and iridite
i) nnish Se.led pnllow block type ball bearings.

i, mﬁm FAN MOTORS~—Three phase, open dripproof ball
buring ngpe with inherent overload protection in all three legs.
; .onig within unit cabinet for weather protection.

' COOLER-Shell and thiu tube with removabls heads and internally

G e GENERAL SPECIFICATIONS e

circuits,
Resistance type heating cable and ambient thermostat for freeze
protection to <20 F with separate 115 volt power supply (may tzo
control circuit power supply at field option). Drain connections 3t
each end. Vent connection an leaving water end.

PIPING AND ACCESSORIES—Menual liquid Ji _shutoff waive
filter drier with replaceable core, liquid line ‘valve

Insulated and protected by a sheet meial enclosurs.’

glass/moisture ‘indicator, thermal expansion valve and mn e

insulation. Spring loaded 426 psig relief valve and ¢ purp

CONTROL CENTER—Weatherproof enclosure. and Wmu

wired, Includes: system emergency stop switch, dual

switches, oil safety control, high and low pressure cutouts, watir.

temperature  controller with sensor faﬂo'y installed  on
models ALR-075 — 130, water freeze protection, FANTROL
fan cycling pressure swm:hes. compressor and fan motor ¢ontacto

time delay fuses for each compressor and fan motor, comroi

circuit and cooler heater fusing, compressor sequence-start ti- =
A separate 115 volt wntrolr

mers, COPS pumpdown control.
circuit power supply is required as standard.

ﬁnggod ‘tubes. ASME constructed and stamped. Dual refrigerant

OPTIONAL DAMPER LOCATION
UNIT SIZES 060 THRU
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5 POWER AND CONTROL CONN.(S) BY OTHERS BT OIA. ()
, %“Wcmeas opg:(?x?JE CONTROL CENTER
< ONLY APPLIES TO UNITS ALR - 075 THRU 130.
: DIMENSIONS (INCHES)
i : c | b E F G CG1 H J K L
30 AD | 192 738 1361 | 200] - | 660 73.0 | 1099 | 246 | 145 | 13.7
85 AD | 192 | | 738 | 361 | 200 | - | 660 | 851 | 1099 | 126 | 145 | 13.7
AD | 2281 9 92.5 | 47.0 | 30.0 | 54.0 | 84.0 | 914 | 1405 | 69.3 | 195 | 140
i ] 228 | 988 | 925 | 47.0 | 300 [ 54.0 | 840 | 89.2 | 1405 | 69.3 | 195 | 140 |
€1 | 228 | 988 | 925 | 47.0 | 300 | 540 | 84.0 | 859 | 1405 | 333 | 19.5 | 14.0
AAC | 81925 |47.0| 300 | 540 | 84.0 | 94.1 | 1400 | 458 | 195 | 14.C
“AD ] 228 | 988 | 925 | 47.0 | 300 | 54.0 | 84.0 | 96.6 | 140.0 | 458 | 19.5 | 14.0
AL ‘_J 98.8 926 | 47.0 | 30.0 | 54.0 | 84.0 | 959 | 1400 | 33.8 | 195 | 140

Refer to Form No. 331843A for Certified Performance Data







AD ®, 011 11 TT08 (11 167 | 11198, (1 1361 (1196, (1) 152 (1) 48, 11) 58 F i1} s 16 272 .
AD {1) 116, (1) 147 (2) 16.7 "~ , 41} 138 {21 15.2 (1) 58, $1} 89 (2) 76
AD | (11116,(2) 76 {31 16. .12! 76 (3} 15.2 (1) 68, (2) 38 3).7.6 iy
AD . (3116 =4 Z (319.6 (3) 58 3438 410 Nt 4
05AD | i2) 76, () 1 1 (2) m«& {3) 16.2 (2) 38, (2) 58 @176 Atég 4%
11wap | 249 (3) 167 {1 .{3)116 =Pel 13152 {1} 38, (3) 58 {376 £ N499
120 AD__{—~ (4}116 {3} 16.7 (4) 116 : (3Y46.2 {4) 58 (3) 7.6 " 548
130°AD {4) 147 (3) 16.7 (4) 138 (3) 152 . (4) 69 (3) 7.6 678 633 -
LOCKED ROTOR AMPS _ B¢
2 -60Hz-32 ca - 230V60Hz-3P .-~ ¥ {BOV-60Hz3P |
—~— R RS cownesso s COMPRESSORS
MODEL "SYART — | O.W.START e AL STARY o START simses —_AL.START %g 'gram FaAnS
080 AD | (1) 470, {1) 565 } 340 (1) 59, (1) 99 mam.hrﬁf (1) 292, (1) 340 (1) 84, (1) 90 11) 235, (1) 283 (1321, (1) 150 (1) 27, {1) 45
P65 AD | (1) 565, (1) 625 (1) 340, (1 . : L +417565, (1) 594 (2) 340 (2) 90 {1) 283, (1) 297 {1) %60,41) 147 (27 45
AD | (1) 565, (2) 428 (1) 340, (2) 250 S (1} 565, (2) 428 (1) 340, (2) 250 (3) 90 (11283, (2) 214 (1) 158, (2) 100 {3) 45
: AD (3) 565 (3) 340 -~ ) 565 (3) 340 {3) 54 (3) 283 (2) 50 (3) 27
105 AD | (2) 428, (2) 565 (2) 250, (2Y340 (3799 (2) 428, 5 (2) 250, (2) 340 {31 90 (2) 214, (2) 283 (2) 190, (N 150 (3) 45
#%0 AD | (1) 428, (3) 565 _.411250, (3) 340 {3) 99 (1) 428, (3).565 "(1).250, (3) 340 (3) 20 (1) 214, (3) 283 (1) 100, (3} 150 (3} 48
120 AD {4 . 41 340 (3) 99 (4) 555 {4) 340 (3) 90 {4) 283 (4150 {3Y 45
1130 AP {4y (4) 388 (3) 99 (41 594 (4) 340 “43)-90 (4) 297 4y 147 {(3) 45
NOTES: (1) Fan Nameplate and L Rotor Amps are from 1975 National Electric
Code Tables 430-980 ang 430-151.
(2) Compegssas Nameplate and -LAA are at extrame pperating conditions.
(3) Unit ampacity is 125% of the WNameplate Amps of the largest motor
plus 100% of the Nm Amps of all other motors. Unit Ampacity
does not include . ampacity control circuit and cooler heater -10A
(208 or 230V Limies} or 5A usov Units).
(4} Alowable Voltage Tolerances:  Nameplate 208: Max. 229V. Min. 187V. PHYSICAL DATA

Namaplate 238 Max. 253V. Min. 207V.

Nm 460 Max. S06V, Min. 414V.

- APPROXIMATE







ACusT PO, 6343

ESOTA 155440 :
‘. oo . £ e |
Wllmington, North Carolina R DR. 1/25/78 N»M.R [mm:aenuum 2
SEASONPAK Packaged Water Chmer

Bachelor Enllsted Quarters
‘Marine Corps Base

“frep. Hoffman & Hoffman, Inc.

REPP.O.22-35-178

¥ FORAPPR'L | | FORRECORD

ARRG'T. 1 DRAWING NUM@ 281165Y

ARRG'T. 2 DRAWING NUMBER 281166

ARRGT. 3 DRAWING NUMBER 281167Y

Camp LeJeune, North Carolina 10 COPIES
vcomnmeenc;msen : REV.NO. BY DATE
J. BiiSirrine Company - DIRECT EXPANSION COOLER
Greenville, South Carolina “TYPE COE | DRAWING NUMBER 265527
' McQUAY ; ELECTRICAL KW _|cApaCITY COOLER CONDENSER AMB. | ReFRr.| NO. OF
TAG ITEM NO. MODEL NUMBER  |QTY. | CHARACTERISTICS IN(l:l’JT TONS P MG e e g BT i Co?rTstgL
ACC=1 010 ALR-105 460-60-3 112,50 100 51.4 42 & =12 90 R R-22 A
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NOTES: 1. KW Input is for total unit.
1= E.E.R.. =-10.6
7- Capacitv Reduction Steps - 100/70/40/20/0 i TR 1 ¥ N nn
3= Fan Control Allows Unit Operation Down to 35°F Ambient Minlmum IR REY nlimi i 51
“%- Factory Start-Up Service. Included with Units oy - I PP o mcacmuems
" 5- Water Flow Switch Inciuded for Field Mounting Filote IR BE
£ R : 1EL? :‘Z.’.’L;.?T
313 "“IEu D' gl d(,.s




i o . 3
. % -
St
"
PIR e o
&
i
. Y ¥ s - w
R B L TP PRI

: o D

S

L b L LA :
. gc...cslq.m; S

'

o eretmendy e 3 .

o e W Bedsoni
Sy 3 3
¥







7 e % £ 5 o s BOW Ly i




- X B > = — & gl . ‘ - R
'?f- A v A ’ g ;

. 3
i i
! P BULLETIN NO. IM "172-2
; JULY, 1979 |
; : INSTALLATION AND
; "1 4 MAINTENANCE DATA
" '%z ¢ > FORM NO. 339274Y REV. B 1
. - ¥ i
i
b, i
Y

PACKAGED AIR COOLED WATER CHILLER
MODELS ALR-035A THRU 050A & 075A THRU 130A
MODELS ALR-060B & 065B

i N ..

McQuav

G ROUP mcQuav-Pearex Inc. 13600 Industrial Park Bivd., P.O. Box 1551, Minneapolis, Mn. 55440 ()



TABLE OF CONTENTS

INTRODUCTION SYSTEM MAINTENANCE {
GenBral DESHIDHION .=, . vii o e v i e e 3 STLTH AR e et O R T e e 39 |
NOIBHCIHEIES: -, *. 07, . O o5 o e e e e 3 PANTSBIBEARINGS: (5. 11 teii b et e 39 |
HBBBCHOM i % = =5 i tiartie = s e e 3 ElOotHCBEIBIMINGLS . . =i vl e e 39
CompesbrOil-level . .=, | . oo minrin o in 39 ‘
INSTALLATION COMIBESEIE. 5 = 57, 5 . . "o b o el o el 39
HanIAU ™ =575 2 o 5 ans sih o a s s s e s 3 Refrigerant Sightglass . . . . . ... ... .. ... 40
BeaON- . P SR T e e s 3 Leag-bal . o e s e e s es e e 40
Service ACCESS . . . v v v v i e e e e e e e 3,4
NIDIENOMISOIaIONs "= o v o v o s oowomis B oo 45 SERVICE
WELErRDINg S e . e S e e 6 S ) LR e = SR PR S R S s 40
Chilled'Water Thermostat . . .. . . . . . . v« o4 6 Liquid Line Solenoid Valve . . ... .. ... ... 40
RIOWESWITCN . & o 0 e e Sh e 6 Thermostatic Expansion Valve . ... ... ... 40,41
WAttt DOnnBCtONS = - o s i il v e e s e ey 6 EVAROGIATDE ~ 7, . o . e . . e e e s 41
DimenSIONAEDIIAWINGS . .« oiv oo oo o s s oebinzs 7
Retrigemant Chargeit . (5. s o o Lty 8 IN-WARRANTY RETURN MATERIAL PROCEDURE
FieloMiniRg . . . s e s 8-10 CORBNRSSH) — = - = e T T S e 42
Wire Sizing Ampacities & Components Other Than Compressors . . . . . . . 42
Recommended Power Lead Wire Sizes . . ... .. 8
Compressor & Condenser Fan Motors . . . . . .. 9 APPENDIX
Tybical FigldWiring = . . .. o s e s v 10 STANDARD CONTROLS
Oil-Pressare Safety.Control .. -v i s v oo s o o s 42
UNIT LAYOUT & PRINCIPLES OF OPERATION High:Rrossure-Contrel. - o voimenne s 43
Major Component Locations . . . . ... ... .. 11 T T T 43
COREOl RN = T, o0 e e 1243 T L B R A N 43
Sequence orOparation” . . .5 . v . « o e 13,14 FANTROL — Head Pressure Control . . . . . . . 43,44
Electrical Lagend = . 7 o i) e viitae b e 14
POWEr SCHEMAICS . © .o~ v « o e s e 15-17 OPTIONAL CONTROLS
Compressor Control Schematics . . . . ... ... 18-37 SPEEDTROL — Head Pressure Control . . ... .. 44
DAMPERTROL — Head Pressure Control . . . . . . 44
START-UP & SHUTDOWN PRI EEL . oy - s e 45
| T e S S 38 PO . .. . 45
‘ StaalinE. = b sl e g o L e 38 Compressor Lockout . oo oo o v v v v ie s 45
| TOMPOLAEESHULAOWN - oo v i i oo 6 6 0s scimn s 38 AR AR e e e e e 46
| Start-Up After Temporary Shutdown . . . ... .. 38 HOTRSEYRasYs -~ = S oleirl S LR 46
| Extended Shutdown . . . ... ... ....... 39




INTRODUCTION

GENERAL DESCRIPTION

McQuay type ALR SEASONPAK air cooled water chillers
are complete, self-contained automatic refrigerating units
that include the latest in engineered components arranged
to provide a compact and efficient unit. Each unit is com-
pletely assembled and factory wired before evacuation,
charging and testing, and comes complete and ready for
installation. Each unit consists of: twin air cooled con-
densers with integral subcooler sections, multiple accessible
hermetic compressors, replaceable tube dual circuit shell-
and-tube evaporator, and complete refrigerant piping.
Liquid line components that are included are: manual
liquid line shut-off valves, replaceable core filter-driers,

liquid line solenoid valves, sightglass/moisture indicators,
and double diaphragm hydraulic element thermal expansion
valves. Other features include: compressor crankcase
heaters, an evaporator heater for chilled water freeze pro-
tection, recycling pumpdown during ‘“on” or “off" seasons,
compressor lead lag switch to alternate the compressor
starting sequence, and sequenced starting of compressors.

The electrical control center includes all safety and
operating controls necessary for dependable automatic
operation. Compressors and fan motors are fused in all
three conductor legs and started by their own three-pole
contactor.

NOMENCLATURE

ALR-

AIR COOLED CONDENSING J ’
LOW POWER CONSUMPTION

RECIPROCATING COMPRESSORS

085 AD

’ L DUAL REFRIGERANT CIRCUITS
DESIGN VINTAGE

NOMINAL CAPACITY (TONS)

INSPECTION

When the equipment is received, all items should be carefully checked against the bill of lading to insure a complete shipment.
All units should be carefully inspected for damage upon arrival. All shipping damage should be reported to the carrier and a
claim should be filed. The unit serial plate should be checked before unloading the unit to be sure that it agrees with the

power supply available.

INSTALLATION

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 a potential injury

hazard.” Avoid contact with them.

HANDLING

Care should be taken to avoid rough handling or shock due
to 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 sheet metal
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.

To lift the unit, 2% 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 Figure 2.)

LOCATION

Due to the vertical condenser design, it is recommended
that certain precautions be taken before installation to
orient the unit so that prevailing winds blow parallel to the
unit length, thus minimizing effects on condensing pressure.
If it is not practical to orient the unit in this manner, a
wind deflecting fence should be considered.

SERVICE ACCESS

Each end of the unit must be accessible after installation
for periodic service work. Compressors, filter-driers, and
manual liquid line shut-off valves are accessible from the
control center end of the unit through removable access
panels on unit sizes 075 thru 130 and hinged side access
doors on unit sizes 035 thru 065. All operational, safety,
and starting controls are located in the unit control center.
Capped connections for field service gauges are also located
inside these enclosures.

FIGURE 1. SUGGESTED PUSHING ARRANGEMENT

BLOCKING REQ'D.
ACROSS FULL WIDTH

o) o) e) @

FIGURE 2. SUGGESTED LIFTING ARRANGEMENT

SPREADER
BAR REQ'D.

SCS

MUST USE THESE
RIGGING HOLES.
(NOTE CONTROL
BOX LOCATION)
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CAUTION: Disconnect all power to the unit while ser-
vicing condenser fan drives.

The condenser fans, motors and drives are accessible
through a walk-in, keylocked access door on units ALR-075
thru 130. The access door on units ALR-075A thru 130A is
located at the end of the unit opposite the control center.
Expansion valves are accessible from the same access door

FIGURE 3. CLEARANCE AROUND UNIT

on unit sizes 075A thru 130A and from side access doors at'
the control center end on unit sizes 035A thru 065A.

An internal fan guard is located below the condenser
fans and drives on units 075 thru 130. This guard must be
removed to service the fan drives but must always be re-
installed when service work is complete.

ALR-035A THRU 065B e ALR-075A THRU 130A e
UNIT DIM UNIT "
i . i DIM.
5 Ft. Min. CI 6 Ft. Min. C)
COS:‘!.N:I —\ 'l‘u ‘xir I:I.I'Im“ SIZE (FT.) a"z?' —\ '101 'Ir\‘ir I:I.e'tme. SIZE (FT.)
ALR-035A 6 E
aFemin. | OO0 zx:ws 6% Ft. Min, axrimn, | JALBOTEAL 4
Clearance Clearance ALR-040A 9 Clearance O O O Clearance ALR-085A 4
for Service for Evap. Tube for Compr for Evap. Tube
Accessibility O O O Removal ALR-050A | 7 Removal Removal ALR-105A | o
— ALR-060B 8 ALR-110A 4
5 Ft. Min. C 8 Ft. Min. Ci
A ALRO658 | ¢ e A ALR-120A| 7
ALR-130A 9
NOTES: (1) Minimum vertical clearance above unit should be 10 feet.

(2) Clearance to condenser coil must be doubled if more than one side is obstructed or between adjacent units.

Consult your McQuay sales representative.

VIBRATION ISOLATORS

Vibration isolators are recommended for all roof mounted
installations or wherever vibration transmission is a consid-
eration. Table 1 lists spring isolators for all ALR unit sizes.
Figure 4 shows isolator locations in relation to the unit
control center. Figure 5 gives dimensions that are required

to secure each McQuay isolator selection to the mounting
surface.

Table 2 shows the isolator loads at each location shown
in Figure 4, and the maximum loads for each McQuay selec-
tion.

TABLE 1. VIBRATION ISOLATORS
AEN SPRING ISOLATORS
it LOCATIONS 1 & 4 LOCATIONS 2& 5 LOCATIONS 3 & 6
ke ORDERING SPRING ORDERING SPRING ORDERING SPRING
NO. 877- COLOR CODE NO. 877- COLOR CODE NO. 877- COLOR CODE
GRAY WITH 2 GRAY WITH
(1)216403B-31 (2)216403B-28
YELLOW STRIPES GREEN STRIPE GRAY WITH 2
035A 216403B-26
GRAY WITH GRAY WITH WHITE STRIPES
(4)216403B-27 (5)216403B-27
ORANGE STRIPE ORANGE STRIPE
GRAY WITH 2 GRAY WITH 2 GRAY WITH 2
040A 216403B-31 216403B-31 216403B-31
YELLOW STRIPES YELLOW STRIPES YELLOW STRIPES
GRAY WITH 2 GRAY WITH 2 GRAY WITH 2
050A 216403B-31 216403B-31 216403B-31
YELLOW STRIPES YELLOW STRIPES YELLOW STRIPES
GRAY WITH GRAY WITH GRAY WITH
060B 216403B-32 216403B-32 216403B-32
WHITE STRIPE WHITE STRIPE WHITE STRIPE
GRAY WITH GRAY WITH GRAY WITH
0658 216403B-32 216403B-32 216403B-32
WHITE STRIPE WHITE STRIPE WHITE STRIPE
GRAY WITH GRAY WITH GRAY WITH
075A 216404B-28 216404B-28 216404B-27
GREEN STRIPE GREEN STRIPE ORANGE STRIPE
GRAY WITH GRAY WITH GRAY WITH
085A 216404B-28 216404B-28 216404B-27
GREEN STRIPE GREEN STRIPE ORANGE STRIPE
105A 216404B-31 g 216404B-31 itk 216404B-31 SHAY MiTH ¢
g YELLOW STRIPES i YELLOW STRIPES : YELLOW STRIPES
GRAY WITH 2 GRAY WITH 2 GRAY WITH 2
110A -31 216404B-31 216404B-31
4154048 YELLOW STRIPES YELLOW STRIPES YELLOW STRIPES
GRAY WITH GRAY WITH GRAY WITH
120A 216404B-32 216404B-32 216404B-32
WHITE STRIPE WHITE STRIPE WHITE STRIPE
130A 216404B-32 SRR BTN 216404B-32 0 e— 216404B-32 ST I
: WHITE STRIPE ’ WHITE STRIPE WHITE STRIPE
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TABLE 2. ISOLATOR LOADS

ALR ISOLATOR LOADS AT EACH MAXIMUM LOADS ALLOWABLE FOR EACH
UNIT MOUNTING LOCATION (LBS.) McQUAY ISOLATOR SELECTION (LBS.)
' SIZE 1&4 2&5 3&6 1&4 2&5 3&6
oS (1) 787 (2) 541 B (1) 1100 (2) 900 e
(4) 569 (5)459 (4) 750 (5) 750
040A 684 705 750 1100 1100 1100
050A 789 813 867 1100 1100 1100
060B 894 916 984 1300 1300 1300
0658 924 958 1066 1300 1300 1300
075A 1095 1095 930 1800 1800 1500
085A 1150 1150 915 1800 1800 1500
105A 1310 1310 1258 2200 2200 2200
110A 1370 1370 1270 2200 2200 2200
‘ 120A 1480 1480 1480 2600 2600 2600
130A 1570 1570 1540 2600 2600 2600
FIGURE 4. ISOLATOR LOCATIONS
ALR VIBRATION MOUNT LOCATION
G\ Pa @_ UNIT DIMENSIONS (INCHES)
"I -a Vs e SIZE aprr “B” g e s “E" g
§| 035A | 85 | 415 | 695 | 111.0 | 85 78
3 040A | 85 415 98.0 | 1395 | 200 78
| 4 050A | 85 | 415 | 980 |1395 | 200 | 78
§= 060B | 85 | 415 | 1380 | 1795 | 200 | 78
"’J 1 N 2 [Ls 065B 85 415 | 1380 [179.5 | 20.0 78
i {}’_ _GD Xt 075A | 80 | 760 | 1140 | 1900 | 300 | 80
085A 8.0 760 | 1140 | 190.0 | 30.0 80
. |‘A S _’F—— c _——"E" 106A | 80 | 760 | 1140 | 1900 | 300 | 80
D 110A 8.0 76.0 1140 | 190.0 | 30.0 80
120A 8.0 760 | 1140 [ 190.0 | 30.0 80
130A 8.0 760 | 1140 | 190.0 | 30.0 80
FIGURE 5. SPRING ISOLATORS
230 4.10—
Yl 1
1.38 -Q— _o.;z 1 1.38 $
— - | 275 ,_- » ! 2
' 1
e E—B'O‘)W—j
Lo oo 10.25
@ e
ADJUST MOUNTING SO UPPER
AT ROUNING 80 UPVER HOUSING CLEARS LOWER HOUSING
0.50 DIA. HOUSING CLEARS LOWER HOUSING .62 DIA. BY AT LEAST 1/16” AND NOT MORE
:?Nsmoumc s ?:AAJ‘L;FT 1/4” AND NOT MORE POSITIONING THAN 1/2"
\ PIN
‘ ’Z‘—, t
Fnsessom. 5.88
5.0" FREE HT.
[opsn.:l 0.50"
HT. Y _l
L_ L
& - =
ACOUSTICAL NON-SKID

NEOPRENE PAD

ORDERING NO. 877-216403B-28 THRU -32

ACOUSTICAL NON-SKID
NEOPRENE PAD

ORDERING NO. 877-216404B-27 THRU -31
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WATER PIPING

Due to the variety of piping practices, it is advisable to
follow the recommendations of local authorities. They can
supply the installer 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 changes in 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. Shut-off valves to isolate the unit from the piping system
during unit servicing.

3. Manual or automatic air vent valves at the high points of
the system.

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

CHILLED WATER THERMOSTAT

5. Temperature and pressure indicators located 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. It should be
placed far enough upstream to prevent cavitation at the
pump inlet (consult pump manufacturer for recommend-
ations). The use of a strainer will prolong pump life and
thus keep system performance up.

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

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

FIGURE 6. THERMOSTAT SENSOR INSTALLATION

EVAPORATOR INLET

The chilled water thermostat is mounted inside the unit THERMOSTAT —
control center. On models ALR-075A thru 130A, the ther- SENSOR l TEE
mostat sensor is factory mounted in the return water con-
nection of the evaporator. On models ALR-035A thru
065B, the sensor must be installed in the return water line Il m
as shown in Figure 6. The thermostat sensor should be
insulated after installation. REDUCING
BUSHING RETURN WATER LINE
(FROM BUILDING)
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 and cooling load to the evaporator
before the unit can start. This will safeguard against slug-
ging the compressors on start-up. It also serves to shut
down the unit in the event that water flow is interrupted to
guard against evaporator freeze-up.

A flow switch is available from McQuay under ordering
number 860-175033X-00. It is a “paddle” type switch and
adaptable to any pipe size from 1’ to 6" nominal. Certain
minimum flow rates are required to close the switch and are

TABLE 3. FLOW SWITCH MINIMUM FLOW RATES

NOMINAL MINIMUM REQUIRED
PIPE SIZE FLOW TO ACTIVATE
(INCHES) SWITCH (GPM)
1 6.00
11/4 9.80
11/2 12.70
2 18.80
21/2 24.30
3 30.00
4 39.70
5 58.70
6 79,20

listed in Table 3. Installation should be as shown in Figure
"

Electrical connections in the unit control center should
be made at terminals 3 and 4 on the ALR-035A thru 065B
and terminals 14 and 15 on the ALR-075A thru 130A. The
normally open contacts of the flow switch should be wired
between these two terminals. There is also a set of normally
closed contacts on the switch that could be used for an
indicator light or an alarm to indicate when a “no flow"’
condition exists.

FIGURE 7

FLOW DIRECTION
MARKED ON SWITCH

1.00 NPT FLOW SWITCH
CONNECTION

TEE

~\

5 PIPE DIA. — MINIMUM
BEFORE SWITCH

5 PIPE DIA. — MINIMUM
AFTER SWITCH

WATER CONNECTIONS

Water piping connections at the unit vary in size and style
depending on the baffle option ordered. These connection
variations are shown in the table with Figure 8.

Piping through the unit cabinet can be through the end
or bottom of the unit as the application dictates. Models
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ALR-035A thru 065B have holes at the back of the unit as
shown in Figure 8. Pilot holes on models ALR-075A thru
130A locate the proper hole centers for piping through the
end of the unit. Figure 8 gives the necessary dimensions for
either piping method.




1
FIGURE 8.

ALR DIMENSIONAL DRAWINGS
ALR-035A thru 065B
060B, 0658  050A 040A  035A
‘ CoIL
|
=1 ©
0)0)[0)@)i[9)0)|. G/ - I ') S————
OQI00| ==O0] [ 8 [ ==
= C) O R $¢ INLET OUTLET,
OO0 'gl L s e e o
N o J
QO | , T 1
Fan arrangements 1 i%n }__C_'1 do-1
|
a4 .| l‘_/—-—POWER ENTRY LOCATION Q:SNCHARGE
kf
%)ENNTTREDRL ACCESS
60 5 WATER PANEL
IN OUT]|
e s ‘ 2y T
108 ‘_‘,: o
fp———— X % CIE N e YZVP.’i -
\ Y \ [+21.8 48DIA.
CONTROL POWER ENTRY KNOCKOUT oo HOLES
FOR 1/2" CONDUIT \
e |
N N/
\\L ISOLATOR MOUNTING HOLES
1.00" DIA. (6)
ALR LENGTH i ol WATER CONNECTIONS ISOLATOR LOCATIONS
UNIT A GRAVITY
SIZE CG SIZE B C D E X Y - 4
035A 128 58 3 NPT 725 7.6 15.9 239 8.5 50 1195
040A 168 71 3 NPT 1125 11.6 15.9 239 8.5 50 148.0
050A 168 71 3 NPT 109.4 36.1 15.9 239 8.5 50 148.0
060B 208 85 4 NPS 149.4 64.1 18.9 26.9 8.5 50 188.0
065B 208 87 4 NPS 1494 52.1 189 26.9 8.5 50 188.0
ALR-075A thru 130A
DAMPER LOCATION ——\ - L.
== 3 I ——
X
ACCESS
L o PANEL
CONTROL
CENTER e
PILOT HOLES
FOR
WATER PIPING
; 4 ,ﬂ4=”~§
1§ & )
e ||| e TN §
K r~
" | ,
: o A LU R ; i
T - 75 ! l—6— | L~
' i | ' '
o — s M- rin
84.12
A P
POWER AND CONTROL CONN.(S) BY OTN;J&T,.";?A"%';ES
NOTE: CG1& CG2 ARE CENTERS OF GRAVITY. ' '
ALR
DIMENSIONS (INCHES) COOLER
UNIT
CONN'S.*
SIZE A B C D E F G CG1 H J K L M N
075A-D 228 98.8 925 47.0 8.0 76.0 30.0 91.4 | 1405 | 69.3 19.5 14.0 225 55 5
085A-D 228 98.8 925 47.0 8.0 76.0 30.0 89.2 | 1405 | 69.3 19.5 14.0 22.5 55 5
105A-D 228 98.8 925 47.0 8.0 76.0 30.0 95.3 | 1405 | 33.3 195 14.0 225 5.5 5
110A-D 228 98.8 925 47.0 8.0 76.0 30.0 94.1 1405 | 458 19.5 14.0 225 6.5 6
120A-D 228 98.8 925 47.0 8.0 76.0 30.0 96.6 | 1405 | 458 19.5 14.0 225 6.5 6
130A-D 228 98.8 925 47.0 8.0 76.0 30.0 959 | 1405 | 338 19.5 14.0 22.5 6.5 6

*COOLER CONNECTIONS: All connections are NPS steel pipe. Pipe connections are furnished with grooves for Victaulic couplings by others.
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TABLE 4. R-22 OPERATING CHARGE

ALR UNIT R-22 REFRIGERANT CHARGE (LBS.)
SIZE CIRCUIT 1 CIRCUIT 2
035A 35 —
040A 25 25
050A 35 35
060B 35 35
065B 44 44
075A 50 60
085A 45 65
105A 90 90
110A 90 90
120A 100 100
130A 110 110

REFRIGERANT CHARGE

All units are designed for use with refrigerant 22 and are
shipped with an operating charge. Table 4 gives the opera-
ting charge for each unit,.

FIELD WIRING

Wiring should be done in accordance with all applicable
codes and ordinances.

Warranty is voided if wiring is not in accordance with
specifications. An open fuse indicates a short, ground, or
overload. Before replacing a fuse or restarting a compressor
or fan motor, the trouble must be found and corrected.

Copper wire is required for all power lead terminations
at the unit while either aluminum or copper can be used for
all other wiring.

TABLE 5. WIRE SIZING AMPACITIES & RECOMMENDED POWER LEAD WIRE SIZES

RECOMMENDED COPPER POWER
ALR 3 PHASE, 60 HZ WIRE MAXIMUM
LEAD WIRE SIZES (3)
UNIT ELECTRICAL SIZING RECOMMENDED
SIZE SUPPLY (1) AMPS (2) — O v FUSE SIZES (6)
1 CONDUIT 1 CONDUIT 2 CONDUITS
208 172 00 - — 200
035A 230 172 00 — — 200
460 87 3 - — 100
208 185 000 1 — 200
040A 230 185 000 1 — 200
460 94 3 — — 100
208 252 250 00 — 300
050A 230 252 250 00 — 300
460 135 0 — — 150
208 291 350 000 - 350
060B 230 291 350 000 — 350
460 150 00 3 - 178
208 354 500 0000 - 400
065B 230 335 500 0000 - 400
460 170 00 2 — 200
075A 208/230 361/357 500 0000 000 400/400
460 181 00 — — 200
085A 208/230 443/439 600 300 0000 500/500
460 221 0000 — — 250
105A 208/230 482/478 - 350 250 600/600
460 242 250 0 - 300
110A 208/230 532/519 - 400 300 600/600
460 262 250 00 - 300
120A 208/230 564/560 — 500 300 600/600
460 282 300 00 0 300
208 700 - - 500 800
130A 230 632 — 600 400 700
460 316 400 000 00 350
NOTES:

1.
2.

PAGE 8

Separate terminals provide for the field connection of a separate
115/60/1 power supply to the control circuit.

Wire sizing amps are equal to 125% of the RLA of the largest
motor plus 100% of the RLA of all other loads in the circuit (the
control circuit is not-included). To include the control circuit,
add 10 amps to 208 or 230 volt units and 5 amps to 460 volt
units (models ALR-075A thru 130A); to include the control
circuit, add 7 amps to 208 or 230 volt units and 4 amps to 460
volt units (models ALR-035A thru 065B). Recommended power
lead wire and maximum fuse sizes are not affected.

. Recommended power lead wire sizes for three conductors per

conduit are based on 100% conductor ampacity at 86F ambient
for no more than 3 conductors per conduit. Wire sizes for six

conductors per conduit are based on 80% of the above
mentioned conductor ampacity in accordance with NEC.
Voltage drop has not been included. Therefore, it is
recommended that power leads be kept short. All terminal block
connections must be made with copper wire.

4. The unit power terminal block has two lugs per phase. Single or
parallel conductors per phase may be used for power hook-up as
listed under ““Recommended Power Lead Wire Size.”"

5. The cooler heater cable current draw is 3.5 amps and power
draw is 400W.

6. “Maximum Recommended Fuse Sizes” are selected at
approximately 150% of the largest compressor RLA, plus 100%
of all other loads in the circuit. (Control circuit not included.)




All unit sizes are set up as standard for separate 115 volt
power supply circuits for the control circuit and cooler
heater. The control circuit only or both the control circuit
and cooler heater can be powered off of the main unit
power supply if the optional control circuit transformer is
ordered. It may be desirable, however, to have the unit
cooler 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.

A standard feature on all ALR units is COPS (Con-
trolled Override of Pump Shutdown), a system for inter-
locking the field supplied chilled water pump into the chil-
ler control system. A relay (R19) is wired into the unit
control circuit so that a time clock and/or ambient thermo-
stat can be connected to a pair of terminals (6 and 11)

inside the unit control center. The time clock can energize a
pump starter. Once the pump starts, the flow switch and/or
pump interlock will close and energize that part of the
control circuit that will allow the unit to start.

This feature makes it possible to start the chilled water
pump and the chiller simultaneously only when cooling is
required. For recycling pumpdown without a demand for
cooling, a pair of relays (energized by low pressure con-
trols) are also wired into this circuit to start the pump,
close the flow switch and pump down the unit.

NOTE: /f a time clock, ambient thermostat and/or remote
on-off switch are not used, terminals 6 and 11 must
be jumpered together before the unit will start.

Figure 9 shows typical field wiring that is required for unit
installation.

TABLE 6. COMPRESSOR AND CONDENSER FAN MOTORS (1)

RATED LOAD AMPS (2) NO. LOCKED ROTOR AMPS (3)
ALR | ELEC.
e N FAN | OF | FAN | ACROSS-THE-LINE START| PpART WINDING START
- n MTRS.| FAN | MTRS. COMPRESSOR COMPRESSOR
No.1| No.2[ N0.3[ N0.4 | (EA) | MTRS.| (EA) [ NO.1| NO.2 | NO3 [NO.4| NO.1 [NO.2| NO3 | NO4
208 | 121 = 1 =] - 52 4 40 | S8bk i d o~ ] —cloM0-] — 1 = | =
o3sa| 230 | 121 | - | - | - 5.2 a a0 [ses | — [ - [ - Jaao | - | - | -
460 B e - 26 4 20 |%d .~ 1 - | = Tisat = = =
208 6.1 20k = | - 5.2 4 40 | 308 [ 428 | — | — | 188 | 250 | — | -
040Aa | 230 Gk [ Boel = | - 5.2 4 40 [ 308 [428 | — [ — |18 [250 ] — | -
"460 2 Mk =~ 26 a 20 (raseskae < = e e = ko
208 gl an 1l 0. — 5.2 6 40 | 470 | 470 | — | — | 292 | 292 | — | -
050A | 230 g et el - 5.2 6 20 Lomban | =1 =~ tose o] = % _
460 HREBET e 26 6 20 [ 238|238 | = | = 1121 [ -} =
208 o8 ikl - 5.2 8 40 | 470 [ 565 | — | - | 292 | 340 | — | —
0608 | 230 88 I =1 - 5.2 8 40 | 470 [ 565 | — [ — [ 202 300 | — | —
460 B3 | 611 -1 - 26 8 20 | 235 [283 | — | — [ 121 [1s0 ] — | =
208 | 121 | 183 | — | — 52 8 40 | 565 | 6256 | — | — | 340 [388 | — | -
o658 | 230 | 121 | 153 | — | — 52 8 40 | 565 [ 625 | — | — | 340 [388 ] — | -
460 81 |88 1 wr] = 26 8 2 {283 Laar] = 4~ Lwelid ] - |
208 | 121 | 80 | — | 80 | 16.7 3 99 | 565 | 428 | — | 428 | 340 | 250 | — | 250
o75a | 230 | 121 | 80 | - | 80 | 152 3 90 | 565 | 428 | — | 428 | 340 [250 | — | 250
460 61 | a1 | — | a1 76 3 45 | 283 | 214 | — | 214 | 150 | 100 | — | 100
208 | 121 | 121 | = | 121 | 167 3 99 | 565 | 565 | — | 565 | 340 | 340 | — | 340
085A [ 230 | 121 | 121 | — | 121 | 152 3 90 | 565 | 565 | — | 565 | 340 | 340 | — | 340
460 61| 1| - | e1 | 78 3 45 | 283 [ 283 | — [ 283 | 150 [ 150 [ — | 150
208 80 | 121 | 80| 121 | 16.7 3 99 | 428 | 565 | 428 | 565 | 250 | 340 | 250 | 340
105A | 230 80 | 121 | 80| 121 | 152 3 90 | 428 | 565 | 428 | 565 | 250 | 340 | 250 | 340
460 41| 61| a1| e 7.6 3 45 | 214 | 283 | 214 | 283 | 100 | 150 | 100 | 150
208 80 | 121 | 121 | 121 | 16.7 3 99 | 428 | 565 | 565 | 565 | 250 | 340 | 340 | 340
110A | 230 80 | 121 | 121 | 121 | 152 3 90 | 428 | 565 | 565 | 565 | 250 | 340 | 340 | 340
460 1| 1] 61| e 76 3 45 | 214 | 283 | 283 | 283 | 100 | 150 | 150 | 150
208 | 121 | 121 | 121 | 121 | 16.7 3 99 | 565 | 565 | 565 | 565 | 340 | 340 | 340 | 340
120a | 230 | 121 | 121 | 121 | 121 | 152 3 90 | 565 | 565 | 565 | 565 | 340 | 340 | 340 | 340
460 61| 61| 61| 61 76 3 45 | 283 | 283 | 283 [ 283 | 150 [ 150 | 150 | 150
208 | 153 | 153 | 153 | 153 | 16.7 3 99 | 625 | 625 | 625 | 625 | 388 | 388 | 388 | 388
130A | 230 | 138 | 138 | 138 | 138 | 152 3 90 | 594 | 594 | 594 | 594 | 340 | 340 | 340 | 340
460 69 | 69 | 69| 69 | 76 3 a5 | 297 | 297 | 297 | 297 | 147 | 147 | 147 | 147

NOTES: (1) Voltage limits: Nameplate 208-Max. 229V, Min. 187V.
Nameplate 230-Max. 253V, Min. 207V.
Nameplate 460-Max. 506V, Min. 414V.
Nameplate 380-Max. 418V, Min. 360V.

(2) Compressor nameplate and locked rotor amps are at extreme operating conditions.
(3) ALR-075A thru 159A fan motor nameplate and locked rotor amps from 1975 NEC tables 430-150 and 430-151.
(4) Compressor locked rotor amps for part winding start are for the first winding.
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FIGURE 9. TYPICAL FIELD WIRING DIAGRAMS

ALR-035A THRU 065B

DISCONNECT LU tenie
it TERMINAL
BLOCK
s
- T/’
3PH

-

SUPPLY

TO COMPRESSORI(S)
AND FAN MOTORS

R 2 AL e B

S|

Powsn——_.l.«__l___& =
1

SEPARATE 115V POWER FOR
CONTROLS AND COOLER HEATER

sk | sk! DIsconnecT CONTROL CIRCUIT
| BY OTHERS TRANSFORMER
\ '\ NOTE B e | |
" I m [wH | we
|
277 1©Q@Q—-- —_— - it | . o —©20 © 30
= s TIMECLOCK
E E CONTACT
— = [ AUTO @--- | ==~ AMBIENT E
| THERMOSTAT
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_L OFF @
NOTE A
T
4 @ CHILLER
CONTROLS

COOLER HEATER THERMOSTAT TC2

OPTIONAL FUSED

COOLER HEATER

LEGEND:

@ FIELD WIRING TERMINAL

——— FIELD WIRING
—— FACTORY WIRING
—-— OPTIONAL FACTORY WIRING
BK BLACK WIRING (LINE)
WH WHITE WIRING (NEUTRAL)

NOTE A:
Chilled water flow switch and/or starter
interlock.
NOTE B:
Standard is separate power supply cir-
cuits for controls and cooler heater.
These circuits can be combined by instal-

= ling jumpers from 1 to 27 and 20 to 30.
; NOTE C:
| R19 - PUMP STARTER RELAY 8 _ _ Pump starter contacts of R9, R10, and
T ! ©- —®_ i R19 between terminals 7 and 8 are
; | o d : limited to 250 volts maximum.
! P b '
| R on dual circuit units only |
| |
| |
l‘—— POWER TO CHILLED WATER PUMP STARTER ——’l
ALR-075A THRU 130A
UNIT MAIN
GvoTHERS  TERMINAL
T
___T,’__}_ —|—0-
3PH :
POWER — — — - — "= 4 i bt o TO COMPRESSORI(S)
SUPPLY = T } AND FAN MOTORS LEGEND:
S s e * !
| WCP—— | :

SEPARATE 115V POWER FOR
CONTROLS AND COOLER HEATER

OPTIONAL FUSED
CONTROL CIRCUIT

| k! DisconnecT
s | By oTHERS TRANSFORMER
\ NOTEB
\ \
I I\

L TIMECLOCK
CONTACT
] AUTO @- - |- == AMBIENT
1 | THERMOSTAT 6
14 ©—0© ——-o/o-on--——+—-c~ﬁ_g-_--._—‘_—< )
= OFF @
NOTE A
-
( :}.—_ — CHILLER
15 CONTROLS
COOLER HEATER THERMOSTAT TC2 COOLER HEATER
7 8
Ll“! - PUMP STARTER RELAY
, . - (-
1
! R9 |
! 1
| LOW PRESSURE RELAYS |
R10
! |
| |
1 1

POWER TO CHILLED WATER PUMP STARTER

@ FIELD WIRING TERMINAL

———FIELD WIRING

—— FACTORY WIRING
—--—OPTIONAL FACTORY WIRING
BK BLACK WIRING (LINE)

WH WHITE WIRING (NEUTRAL)

NOTE A:

Chilled water flow switch and/or starter
interlock.

NOTE B:

Standard is separate power supply cir-
cuits for controls and cooler heater.
These circuits may be combined by in-
stalling jumpers from terminals 1 to 9
and 10 to 20.

NOTE C:

Pump starter contacts of R9, R10, and
R19 between terminals 7 and 8 are
limited to 250 volts maximum.
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UNIT LAYOUT & PRINCIPLES OF OPERATION

MAJOR COMPONENT LOCATIONS

TOP VIEW OF UNIT

The figures below illustrate component locations within the unit and compressor and condenser fan motor horsepower values
for each unit size.

ALR-035A ALR-040A
CONDENSER | CIRCUIT 1 CONDENSER
> COMP.
E « 1
2 o
-
: : e
§ comP. § CcomP. FAN
i 2 2
CONDENSER 1 CIRCUIT 2 CONDENSER ]
ALR-050A ALR-060B, ALR 065B
CIRCUIT 1 CONDENSER | CIRCUIT 1 CONDENSER |
& COMP.
= & ¥
z E
3] w
o 2]
=} o
« o
e COND. 1 | comp. COND. COND.
-®®®| If® ® ® &
23 2 F)
CIRCUIT 2 CONDENSER 1 CIRCUIT 2 CONDENSER 1
ALR-075A THRU 130A
| i CIRCUIT 1 CONDENSER i B CIRCUIT 1 CONDENSER |
i i comP. | come.
g E 1 3 REFRIG. CIRCUIT 1
8 )
o 3 COOLER
€ g
% § COMP. I COMP. REFRIG. CIRCUIT 2
2 4
- | CIRCUIT 2 CONDENSER | CIRCUIT 2 CONDENSER 1
UNIT COMPRESSOR HP FAN HP
SIZE 1 3 2 4 (EACH)
ALR-035A-D 35 - - — 15
ALR-040A-D 20 - 25 — 1.5
ALR-050A-D 30 - 30 - 1.5
ALR-060B-D 30 — 35 - 15
ALR-065B-D 35 - 40 - 1.5
ALR-075A-D 35 — 25 25 5.0
ALR-085A-D 35 — 35 35 5.0
ALR-105A-D 25 35 25 35 5.0
ALR-110A-D 25 35 35 35 5.0
ALR-120A-D 35 35 35 35 5.0
ALR-130A-D 40 40 40 40 5.0
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CONTROL CENTER

All electrical controls are enclosed in a weatherproof con-
trol center with keylocked, hinged access doors.

Power supply conduits are intended to come into the
bottom of the upper enclosure and between the two lower

FIGURE 10. UNIT MOUNTED DISCONNECT

CONTROL
CENTER DISCONNECT
SWITCH
POWER
INTO
UNIT

ALR-075A THRU 130A

FIGURE 11. CONTROL CENTER LAYOUT
ALR-035A

(Left Side, 110 Volt Controls)

enclosures. It is recommended that the unit disconnect
switch be mounted away from the unit; however, Figure 10
recommends unit mounting arrangements if the disconnect
must be unit mounted.

STATIONARY

PANEL
HINGED DOORS

ON CONTROL
CENTER

HINGED DOOR
FOR COMPRESSOR
COMPARTMENT
(DO NOT BLOCK)

NOTE:
MOUNT DISCONNECT ON STATIONARY
PANEL SO THAT IT DOES NOT INTER.
FERE WITH HINGED DOORS OR WITH

FUSED
DISCONNECT
AIR INTAKE INTO COIL. SWITCH

ALR-035A THRU 065B

FIGURE 12. CONTROL CENTER LAYOUT
ALR-040A THRU 065B

(Left Side, 110 Volt Controls)
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L TERMINALS 1-30 5 |

RACEWAY _]
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= TERMINALS 110-139 ] L TERMINALS 210-239 3|
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FARHNmE)| [EEEEE e

20 fmO 10 Ovrs2 Ost
>
<«
B~ 8 - |{EL-]E
e

=

RACEWAY |

orn PC12 TC13 TC14 orz PC22 Tc23 TC24
bl
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FIGURE 13. CONTROL CENTER LAYOUT

ALR-035A THRU 065B
(Right Side, High Voltage Power Section)

FIELD WIRING _

TERMINALS UNIT
POWER
FB11 FB12 FB13 FB14 o
GROUND LUGS —A

PB1

RACEWAY l

T FBS

FIGURE 14. CONTROL CENTER LAYOUT
ALR-075A THRU 130A

j— OPTIONAL THERMOSTAT (60or 8STG)

ST e i S T s ) ST

Tﬂ [so] lDlll@@n mlrrErEE
H H@. PARTITION—  (AB)

|
L

F| F2 PSI PS! SI 52 53 541
| EEEE

L parTiTiON =
|mi3| |Fei3| |Fes
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FB 4 FB 2
IJD T0
4 2

[DELETED OoN FIELD WIRING

ALR-0O7S5A 8 085A TERMINAL BLOCKS,

s | [ ror |[m]

T0 TO
3 1

[} [er] [or] [we]

I STANDARD THERMOSTAT (4S7G)

o] ] o o] |§| 02
[ [r=] () .LTTE%;@E]

NOTE: On units ordered with optional capacity reduction and a unit
mounted thermostat, the temperature adjustment for the
thermostat is located where the 4 stage TC1 appears above.

SEQUENCE OF OPERATION

For Models ALR-035A thru 065B:

The components for a 2-compressor unit, models
ALR-040A, -050A, -060B, and -065B, are given in paren-
theses ().

The following sequence of operation is for ALR SEA-
SONPAK air cooled water chiller operation. With control
circuit power on, control stop switch S1 closed, and manual
pumpdown switch PS1 (PS2) closed (““auto’” position), 115
volt power is applied through control circuit fuse F1 to the
compressor crankcase heater HTR1 (HTR2), and also to the
contacts of low pressure switch LP1 (LP2).

When the remote time clock or manual shutdown switch
turns on, pump starter relay R19 holding coil is energized,
closing contacts 1 and 3 to start the chilled water pump.
Relay R19 contacts 4 and 6 in the thermostatic circuit also
close. With the flow switch closed, if freeze control FS1
(FS2), high pressure control HP1 (HP2), and motor pro-
tector MP1 (MP2) do not sense an alarm condition, safety
relay R5 (R6) is energized closed, applying power to the
water temperature control thermostat TC1. The unit will
operate automatically in response to TC1.

On a call for cooling, TC1, stage 1, energizes liquid line
solenoid SV1, opening the valve and allowing refrigerant to
flow into the evaporator. As refrigerant pressure builds up,
low pressure control LP1 closes, energizing low pressure
relay R9 which closes to energize compressor contactor M1,
starting the compressor. Closing relay R9 contacts also
energizes condenser fan relay M11, closing its contacts and
providing power to condenser fan motor 11 and condenser
fan motor controls PC12, TC13 and TC14. (TC14 on ALR-
035, 060 and 065.)

On two-compressor units, if additional stages of cooling
are required, temperature control thermostat TC1 energizes
liquid line solenoid valve SV2 after time delay relay TD11
has sequenced closed, to initiate the same starting sequence
in refrigerant circuit number 2,

On units with compressor unloading, if additional stages
of cooling are required the unloader U1 (U2) is de-ener-
gized and the compressor is loaded.

For Models ALR-075A thru 130A:

The following sequence of operation is typical for ALR
SEASONPAK air cooled water chiller operation. It is writ-
ten for a 4-compressor unit. Components referred to in the
sequence, but not used in a 3-compressor unit, are: HTR3,
MP3, R7, TD12, M3 and M7.

With the control circuit power on, control stop switch
S1 closed, and manual pumpdown switches PS1 and PS2
closed (“‘auto position), 115 volt power is applied through
control circuit fuse F1 to the compressor crankcase heaters
HTR1 through HTR4, and also to the contacts of low pres-
sure switches LP1 and LP2.

When the remote time clock or manual shutdown switch
turns on, pump starter relay R19 holding coil is energized,
closing contacts 1 and 3 to start the chilled water pump.
Relay R19 contacts 4, 6, 7 and 9 in the thermostatic circuit
also close. With the flow switch closed, if freeze controls
FS1 and FS2, high pressure controls HP1 and HP2, and
compressor motor protectors MP1 through MP4 do not
sense an alarm condition, safety relays R5 through R8 are
energized closed, applying power to the water temperature
control thermostat TC1. The unit will operate automati-
cally in response to TC1.

On a call for cooling, TC1 energizes liquid line solenoid
SV1, opening the valve and allowing refrigerant to flow into
the evaporator. As refrigerant pressure builds up, low pres-
sure control LP1 closes, energizing low pressure relay R9
which closes to energize compressor contactor M1, starting
the compressor. Closing relay R9 contacts also energizes
condenser fan relay R17, closing its contacts and providing
power to condenser fan motor contactors M11, M12, and
M13.
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If additional stages of cooling are required, temperature
control thermostat TC1 energizes liquid line solenoid valve
SV2 after time delay relay TD11 has sequenced closed, to
initiate the same starting sequence in refrigerant circuit

number 2,

If additional cooling is still required, the 3rd and 4th
stages of TC1 energize the 3rd and 4th compressors, after
time delay relays TD12 and TD13 have sequenced closed.

PUMPDOWN CYCLE

As temperature control thermostat TC1 is satisfied, it opens
its contacts, de-energizing liquid line solenoid valve SV1,
causing the valve to close. When the compressor has
pumped most of the refrigerant from the evaporator to the
condenser, the low pressure control LP1 opens, shutting
down the compressor and condenser fan motors.

In the event a closed solenoid valve allows refrigerant to
leak to the low side of the refrigerant circuit during either
unit “on” or “off” time, the buildup in pressure will close
the low pressure control, energizing the low pressure relay
and starting the compressor for pumpdown.
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1 ELECTRICAL LEGEND
———@——— FIELD WIRING AND NUMBERED TERMINAL
— }+—— WIRE NUT
22
————O——— FACTORY WIRING AND NUMBERED TERMINAL
200 WIRE NUMBER
=1 OPTIONAL CONTROL — SEE WIRING DIAGRAMS
——> >——— CONNECTOR
AB ALARM BELL
F1 CONTROL CIRCUIT FUSE
F2 EVAPORATOR HEATER FUSE
FB1,2,3.4 FUSE BLOCKS (COMP. 1,2,3,4)
FBS CONTROL CIRCUIT TRANSFORMER FUSE BLOCK — OPTIONAL
FB11,12,13 FUSE BLOCKS (COND. FAN 11,12,13)
FS1,2 FREEZE CONTROLS (REF. CIRCUIT 1,2)
HP1,2 HIGH PRESSURE CONTROLS (REF. CIRCUIT 1,2)
HP HIGH PRESSURE GAUGE — OPTIONAL
HTR1 thru 4 CRANKCASE HEATERS (COMP. 1,2,3,4)
HTR5 EVAPORATOR HEATER
JB JUNCTION BOX (FOR ALARM BELL) — OPTIONAL
LP1,2 LOW PRESSURE CONTROLS (REF. CIRCUIT 1,2)
LP LOW PRESSURE GAUGE — OPTIONAL
M1 thru 8 CONTACTORS (COMP. 1,2,3,4)
M11,12,13,14 CONTACTORS (COND. FAN 11,12,13,14)
M21,22,23,24 CONTACTORS (COND. FAN 21,22,23,24 — ALR-040 thru 065, CIRCUIT 2)
MP1 thru 4 MOTOR PROTECTORS (COMP. 1,2,3,4)
OP1,2,3,4 OIL PRESSURE CONTROLS (COMP. 1,2,3,4)
oP OIL PRESSURE GAUGE — OPTIONAL
PB1 MAIN POWER TERMINAL BLOCK
PC1 and PC2 FANTROL PRESSURE CONTROLS (ALR-075 thru 130)
PC12,22 FANTROL PRESSURE CONTROLS (ALR-035 thru 065)
TC5 and TC6 FANTROL TEMPERATURE CONTROLS (ALR-075 thru 130)
TC13,14 FANTROL TEMPERATURE CONTROLS (ALR-035 thru 065, Circuit 1)
TC23,24 FANTROL TEMPERATURE CONTROLS (ALR-040 thru 065, Circuit 2)
PS1,2 PUMPDOWN SWITCHES (REF. CIRCUIT 1,2)
R3,4 STARTER RELAYS (COMP. 3,4)
R5,6,7,8 SAFETY RELAYS (COMP. 1,2,3,4)
R9,10 LOW PRESSURE RELAYS (REF.CIRCUIT 1,2)
R13,14 LOW AMBIENT START RELAYS (REF. CIRCUIT 1,2) — OPTIONAL
R15,16 COMPRESSOR LOCKOUT RELAYS — OPTIONAL
R17,18 CONDENSER FAN RELAY (ALR-075 thru 130)
R19 PUMP STARTER RELAY
S1 CONTROL STOP SWITCH
$2,3,4 LEAD-LAG SWITCHES
T1 CONTROL CIRCUIT TRANSFORMER — OPTIONAL
T3 SPEEDTROL TRANSFORMER — OPTIONAL
TD1,2,3.4 PART WINDING TIME DELAYS (COMP. 1,2,3,4) — OPTIONAL
TD5,6,7.8 COMP. LOCKOUT TIME DELAYS (COMP. 1,2,3,4) — OPTIONAL
TD9,10 LOW AMBIENT START TIME DELAYS (CIRCUIT 1,2) — OPTIONAL
TD11,12,13 COMP. SEQUENCING TIME DELAYS (STAGES 2,3,4)
NB1,2 TERMINAL BLOCKS (NEUTRAL-FACTORY WIRING)
TB6,7 TERMINAL BLOCKS (HOT-FACTORY WIRING)
TB5,8,9 TERMINAL BLOCKS (FIELD WIRING)
TC1 WATER TEMP. CONTROL THERMOSTAT
SC1 OPTIONAL WATER TEMP. CONTROL THERMOSTAT SIGNAL CENTER
T2 OPTIONAL WATER TEMP. CONTROL THERMOSTAT TRANSFORMER
T4 ALARM BELL TRANSFORMER — OPTIONAL
TC2 COOLER HEATER THERMOSTAT
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COMPRESSOR CONTROL SCHEMATIC
ALR-035A-S
LABEL 377753E REV.O
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COMPRESSOR CONTROL SCHEMATIC
ALR-040A-D
LABEL 377754E REV. 0O
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COMPRESSOR CONTROL SCHEMATIC
ALR-060B-D, 065B-D
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THERMOSTAT CIRCUIT SCHEMATIC — ALR-040A-D, 050A-D, 060B-D, 065B-D

(No Unloading, With Lead Lag)
LABEL 377761D REV.O
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THERMOSTAT CIRCUIT SCHEMATIC — ALR-040A-D, 050A-D, 060B-D, 065B-D
(With Unloading, With Lead Lag)
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THERMOSTAT CIRCUIT SCHEMATIC — ALR-075A-D, 085A-D
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THERMOSTAT CIRCUIT SCHEMATIC — ALR-075A-D, 085A-D
(With Unloading, With Lead Lag)
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THERMOSTAT CIRCUIT SCHEMATIC — ALR-075A-D, 085A-D
(With Unloading, With Hot Gas Bypass)
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(No Unloading, With Lead Lag)
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THERMOSTAT CIRCUIT SCHEMATIC — ALR-105A-D THRU 130A-D
(With Unloading, With Lead Lag)
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THERMOSTAT CIRCUIT SCHEMATIC — ALR-105A-D THRU 130A-D
(With Unloading, With Hot Gas Bypass)
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START-UP AND SHUTDOWN

PRE START-UP

1. With all electric disconnects open, check all screw or
lug type electrical connections to be sure they are tight
for good electrical contact. Although all factory con-
nections are tight before shipment, some loosening
may have resulted from shipping vibration.

2. Inspect all water piping for flow direction and correct
connections at the evaporator.

3. Open all water flow valves and start the chilled water
pump. Check all piping for leaks and vent the air from
the evaporator as well as from the system piping. Flush
the evaporator and system piping to obtain clean, non-
corrosive water in the evaporator circuit.

4. Check to see that the thermostat water temperature
sensor is installed in the return water line (return to
chiller). On ALR-075A thru 130A units with standard
capacity reduction, or ALR-035A and 065B units with
standard or optional capacity reduction, the sensor
well should be full of heat conducting compound and
the sensor should be secured in the well with the
retaining clip provided. On ALR-075A thru 130A units
with optional capacity reduction, the sensor is installed
directly into the return water line; i.e., no well or heat
conducting compound is required.

5. Check the compressor oil level. Prior to start-up, the oil
level should cover at least one-third of the oil sightglass.

6. Remove the compressor shipping blocks located be-
neath the compressor rails for each compressor and
attached to the base of the unit.

7. Check the voltage of the unit power supply and see
that it is within the £ 10% tolerance that is allowed.
Phase voltage unbalance must be within + 2%.

8. Check the unit power supply wiring for adequate
ampacity and a minimum insulation temperature rating
of 75C.

9. Verify that all mechanical and electrical inspections
have been completed per local codes.

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

11. Open the compressor suction and discharge shut-off
valves until back seated. Always replace valve seal caps.

12. Energize the crankcase heaters for a minimum of 12
hours prior to start-up.

START-UP

1. Open the compressor suction and discharge shut-off
valves until back seated. Always replace valve seal caps.

2. Open the manual liquid line shut-off valve at the outlet
of the subcooler.

3. Check to see that pumpdown switches (PS1 and PS2)
are in the ““manual pumpdown’’ position and the emer-
gency stop switch (S1) is in the “on”’ position.

4, Adjust the dial on temperature controller TC1 to the
desired chilled water temperature.

5. Throw the main power and control circuit disconnects
to the “on”’ position.

CAUTION: Most relays and terminals in the unit control
center are hot with S1 and the control circuit
disconnect on.

6. Start the auxiliary equipment for the installation by
turning on the time clock, ambient thermostat and/or
remote on/off switch if the unit and chilled water
pump are electrically interlocked by using the COPS
method discussed in ““Field Wiring.”

7. Start the system by moving pumpdown switches (PS1
and PS2) to the “auto. pumpdown’’ position.

8. After system performance has stabilized, it is necessary

that the ““Compressorized Equipment Warranty Form"’
(Form No. 206036A) be completed to obtain full war-
ranty benefits. This form is shipped with the unit and
after completion should be returned to McQuay's Ser-
vice Department through your sales representative.

TEMPORARY SHUTDOWN

Move pumpdown switches (PS1 and PS2) to the “manual
pumpdown’’ position. After the compressors have pumped
down, turn off the chilled water pump.

NOTE: With the unit left in this condition, it is capable of
recycling pumpdown operation. To defeat this

mode of operation, simply move control stop
switch S1 to the “off” position.

It is important that the compressors pump down before the
water flow to the unit is interrupted to avoid freeze-up in
the evaporator.

START-UP AFTER TEMPORARY SHUTDOWN

Start the chilled water pump.

2. With emergency stop switch S1 in the “on” position,
move pumpdown switches (PS1 and PS2) to the “‘auto.
pumpdown’’ position.
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3. Observe the unit operation for a short time to be sure
that the compressors do not cut out on low oil pres-
sure.




EXTENDED SHUTDOWN

Close the manual liquid line shut-off valves.

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

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

4. Move the emergency stop switch S1 to the “off”
position.

5. Close the compressor suction and discharge valves.

6. Tag all opened disconnect switches to warn against
start-up before opening the compressor suction and dis-
charge valves.

7. Drain all water from the unit evaporator and chilled
water piping if the unit is to be shut down during
winter.

START-UP AFTER EXTENDED SHUTDOWN

1. Inspect all auxiliary equipment to see that it is in satis-
factory operating condition.

2. Remove all debris that has collected on the surface of
the condenser coils.

3. Open the compressor suction and discharge valves.
4. Open the manual liquid line shut-off valves.

5. Check to see that pumpdown switches (PS1 and PS2)
are in the manual pumpdown position.

6. Turn on the electric power to the unit and other parts
of the system.

7. Allow the crankcase heaters to operate for at least 12
hours prior to start-up.

8. Start the chilled water pump and purge the water
piping as well as the evaporator in the unit.

9. Check to see that the emergency stop switch S1 is in
the ““on’ position.

CAUTION: Most relays and terminals in the unit control
center are hot with S1 and the control circuit
disconnect on.

10. Start the unit by moving pumpdown switches (PS1 and
PS2) to the ““auto. pumpdown’’ position.

11. After running the unit for a short time, check the oil
level in each compressor crankcase and check for flash-
ing in the refrigerant sightglass (see ‘““Maintenance” on
page 39).

SYSTEM MAINTENANCE

GENERAL

On initial start-up and periodically during operation, it will
be necessary to perform certain routine service checks.
Among these are checking the compressor oil level and
taking condensing, suction and oil pressure readings. During
operation, the oil level should be visible in the oil sightglass
with the compressor running. On units ordered with gauges,
condensing, suction and oil pressures can be read from the

unit control center. The gauges are factory installed with a
manual shut-off valve on each gauge line. The valves should
be closed at all times except when gauge readings are being
taken. On units ordered without gauges, the gauge shut-off
valves come factory installed inside the unit control center
for convenient connection of service gauges from outside
the unit.

FAN SHAFT BEARINGS (ALR-075A-D thru 130A-D)

The fan shaft bearings do not require lubrication at the time the unit is put into service. The fan shaft bearings should be
greased once a year using Standard Oil Company Amco Multi-Purpose Lithium Grease. DO NOT OVERLUBRICATE.

ELECTRICAL TERMINALS

CAUTION: ELECTRIC SHOCK HAZARD. TURN OFF ALL POWER BEFORE CONTINUING WITH FOLLOWING

SERVICE.

All power electrical terminals should be retightened every six months, as they tend to loosen in service due to normal heating

and cooling of the wire.

COMPRESSOR OIL LEVEL

Because of the large refrigerant charge required in an air
cooled condensing unit, it is usually necessary to put addi-
tional oil into the system. The oil level should be watched
carefully upon initial start-up and for sometime thereafter.

At the present time, Suniso No. 3GS oil is the only oil
approved by Copeland for use in these compressors. The oil
level should be maintained at about one-third of the
sightglass on the compressor body.

CONDENSERS

Condensers are air cooled and constructed with 3/8 O.D.
copper tubes bonded in a staggered pattern into rippled
aluminum fins. No maintenance is ordinarily required
except the occasional removal of dirt and debris from the

outside surface of the fins. Care should be taken not to
damage the fins during cleaning. Periodic use of the purge
valve on the condenser will prevent the buildup of non-
condensables.
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REFRIGERANT SIGHTGLASS

The refrigerant sightglasses should be observed periodically.
(A monthly 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 indicates that
the system is short of refrigerant charge. An element inside

the sightglass indicates what moisture condition corre-
sponds to a given element color. If the sightglass does not
indicate a dry condition after a few hours of operation, the
unit should be pumped down and the cores in the filter-
driers changed.

LEAD-LAG

A standard feature on all McQuay ALR air cooled chillers is
a system for reversing the sequence that compressors start
in. (Chillers with the hot gas bypass option do not have
lead-lag.) For example, on a 4-compressor unit with the
lead-lag switches in the “circuit 1 leads’ position, the nor-
mal starting sequence is 1, 2, 3, 4. With the lead-lag

switches in the “circuit 2 leads’’ position, the reversed
starting sequence is 2, 1, 4, 3. It is achieved electrically by a
multi-pole switching arrangement (see ‘‘Control Sche-
matics’’ on pages 16 through 37). It is suggested that the
lead-lag switches in the unit control center be switched
annually to provide even compressor life.

SERVICE

NOTE: Service on this equipment is to be performed by qualified refrigeration personnel. Causes for repeated tripping of
safety controls must be investigated and corrected. CAUTION: Disconnect all power before doing any service inside the unit.

FILTER-DRIERS

To change the filter-drier core(s), pump the unit down by
moving pumpdown switches (PS1 and PS2) to the ‘““manual
pumpdown’’ position. Turn off all power to the unit and
install jumpers across the terminals shown in the table.

UNIT CIRCUIT JUMPER ACROSS

SIZE NO. TERMINALS
ALR-035A thru 065B 1 110to 111
ALR-040A thru 065B 2 210 to 211
ALR-075A thru 130A 1 21to 24
ALR-075A thru 130A 2 41 to 44

Turn power to the unit back on and re-start the unit by
moving pumpdown switches (PS1 and PS2) to the ‘‘auto.
pumpdown’’ position. Close the manual liquid line shut-off
valve(s) and when evaporator pressure reaches 0 PSIG,
move the control stop switch S1 to the “off’’ position. This
will close the liquid line solenoid valve(s) and isolate the
short section of refrigerant piping containing the filter--
drier(s). Remove the cover plate from the filter-drier shell
and replace the core(s).

After core replacement, replace the cover plate. A leak
check around the flange of the filter-drier shell is recom-
mended after the cores have been changed.

LIQUID LINE SOLENOID VALVE

The liquid line solenoid valves, which are responsible for
automatic pumpdown during normal unit operation, do not
normally require any maintenance. They may, however,
require replacement of the solenoid coil or of the entire
valve assembly.

The solenoid coil may be removed from the valve body
without opening the refrigerant piping by moving pump-
down switches (PS1 and PS2) to the ““manual pumpdown”
position. 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 sure to replace the coil on its mounting
stud before returning pumpdown switches (PS1 and PS2) to
the “auto. pumpdown’’ position.

To replace the entire solenoid valve, the unit must be
pumped down by use of the manual liquid line shut-off
valve.

THERMOSTATIC EXPANSION VALVE

The expansion valve is responsible for allowing the proper
amount of refrigerant to enter the evaporator regardless of
cooling load. It does this by maintaining a constant super-
heat. (Superheat is the difference between refrigerant
temperature as it leaves the evaporator and the saturation
temperature corresponding to the evaporator pressure.) All
ALR chillers are factory set for between 8F and 12F super-
heat. If it is necessary to increase the superheat setting of
the valve, remove the cap at the bottom of the valve to
expose the adjustment screw. Turn the screw clockwise
(when viewed from the adjustment screw end) to increase
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the superheat setting and counterclockwise to reduce super-
heat. Allow time for system rebalance after each superheat
adjustment.

The expansion valve, like the solenoid valve, should not
normally require replacement, but if it does, the unit must
be pumped down by using the manual liquid line shut-off
valve. If the problem can be traced to the power element
only, it can be unscrewed from the valve body without
removing the valve, but only after pumping the unit down
with the manual liquid line shut-off valves.
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to remove the tubes, it is necessary to break this bond by
collapsing the tube. After doing this at both ends of the
shell, the tube can be removed for replacement. The new
tube can then be inserted and re-expanded into the tube

The evaporator is of the 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 as well as
turbulent flow of refrigerant through the tubes. Normally
no service work is required on the evaporator. There may
be instances where a tube will leak refrigerant into the
water side of the system. In the cases where only one or
two tubes leak, the problem can best be solved by plugging
the tube at both ends. When the tube must be replaced, the
old tube can be removed and replaced.

To remove a tube, the unit should be temporarily
pumped down by moving pumpdown switches (PS1 and
PS2) to the ““manual pumpdown’ position. Power to the
unit should be shut off to install jumpers. (See table in
filter-drier section for terminal numbers.) Turn power to
the unit back on, then_pumpdown both refrigerant circuits
until evaporator pressure is at or near 0 PSIG by closing the
manual liquid line shut-off valves at the outlet of each con-
denser. Close both compressor suction valves and the
manual liquid line valves. These steps will insure a minimum
amount of refrigerant loss when the evaporator is opened
up. The tubes are mechanically expanded into the tube
sheets (see figure below) at each end of the cooler. In order

sheet.

-_i HYDRAULIC FILL

NOTE: The bond produced by expansion must be refrig-
erant tight. This bond must be produced by rolling

the tube into the tube sheet.

After re-assembling the evaporator, a small amount of
refrigerant should be introduced by momentarily opening
the manual liquid line valve. A leak check should then be
performed on the evaporator.

Tube removal can only take place after the leaking tube
is located. This aspect depends on the ingenuity of the
serviceman. One method that would work would be to sub-
ject each tube to air pressure by plugging each end, and
with a pressure gauge attached to one of the end plugs,
observe to see if there is a loss of air pressure over a period

of a minute or two.

NOTE: The evaporator should always be supplied with
clean water to minimize scale buildup on the refrig-

erant tubes.

TOP VIEW OF TYPICAL DUAL CIRCUIT SHELL-AND-TUBE EVAPORATOR
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IN-WARRANTY RETURN MATERIAL PROCEDURE

COMPRESSOR

Copeland Refrigeration Corporation has stocking whole-
salers who maintain a stock of replacement compressors
and service parts to serve refrigeration contractors and
servicemen.

When a compressor fails in warranty, contact your local
sales representative, or McQuay Warranty Claims Depart-
ment at the address on the cover of this bulletin. You will
be authorized to exchange the defective compressor at a
Copeland Wholesaler, or an advance replacement can be
obtained. A credit is issued to you by the wholesaler for the
returned compressor after Copeland factory inspection of
the inoperative compressor. If that compressor is out of
Copeland’s warranty, a salvage credit only is allowed. Pro-

vide McQuay with full details: McQuay unit model and unit
serial numbers. Include the invoice and the salvage value
credit memo copies and we will reimburse the difference. In
this transaction, be certain that the compressor is definitely
defective. If a compressor is received from the field that
tests satisfactorily, a service charge plus a transportation
charge will be charged against its original credit value.

On all out-of-warranty compressor failures, Copeland
offers the same field facilities for service and/or replace-
ment as described above. The credit issued by Copeland on
the returned compressor will be determined by the repair
charge established for that particular unit.

COMPONENTS OTHER THAN COMPRESSORS

Material may not be returned except by permission of
authorized factory service personnel of McQuay Inc. at
Minneapolis, Minnesota. A ‘’Return Goods’’ tag will be sent
to be included with the returned material. Enter the
information as called for on the tag in order to expedite
handling at our factories and prompt issuance of credits.
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, imodel number and
serial number of the unit involved.

Following our personal inspection of the returned part,
and if it is determined that the failure is due to faulty
material or workmanship, and in warranty, credit will be
issued on customer’s purchase order.

All parts shall be returned to the pre-designated McQuay
factory, transportation charges prepaid.

APPENDIX

STANDARD CONTROLS
OIL PRESSURE SAFETY CONTROL

The oil pressure safety control is a manually resettable de-
vice which senses the differential between oil pressure at
the discharge of the compressor oil pump and suction pres-
sure inside the compressor crankcase. When the oil pressure
reaches approximately 15 PS| above the crankcase suction
pressure, the pressure actuated contact of the control opens
from its normally closed position. If this pressure differ-
ential cannot be developed, the contact will remain closed
and energize a heater element within the control. The
heater element warms a normally closed bimetallic contact
and causes the contact to open, de-energizing a safety relay
and breaking power to the compressor.

It takes about 120 seconds to warm the heater element
enough to open the bimetallic contact, thus allowing time
for the pressure differential to develop.

If during operation, the differential drops below 10 PSI,
the heater element will be energized and the compressor
will stop. The control can be reset by pushing the reset
button on the control. If the compressor does not restart,

T2
LINE (SEE NOTE 1)

PRESSURE %‘
ACTUATED

CONTACT
L M

allow a few minutes for the heater element and bimetallic
contacts to cool and reset the control again.

To check the control, pump down and shut off all power
to the unit. Remove the compressor fuses, and install a
voltmeter between terminals L’ and ““M"’ of the oil pres-
sure control. Turn on power to the unit control circuit
(separate disconnect or main unit disconnect depending on
the type of installation). Check to see that the control stop
switch S1 is in the “on” position. The control circuit
should now be energized, but with the absence of the com-
pressor fuses, no oil pressure differential can develop and
thus the pressure actuated contacts of the control will ener-
gize the heater element and open the bimetallic contacts of
the control within 120 seconds. When this happens, the
safety relay is de-energized, the voltmeter reading will rise
to 115V, and the compressor contactor should open.
Repeated operations of the control will cause a slight heat
buildup in the bimetallic contacts, resulting in a slightly
longer time for reset with each successive operation.

120

Q NEUTRAL
HEATER ELEMENT

NEUTRAL

LINE (SEE NOTE 2) ‘H‘\ \/5\&
BIMETALLIC CONTACTS SAFETY RELAY

NOTES: 1. Hot only when the unit thermostat calls for compressor

to run.

2. Hot only when other safety control contacts are closed.
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HIGH PRESSURE CONTROL

The high pressure control is a single pole pressure activated
switch that opens on a pressure rise to de-energize the
entire control circuit except for compressor crankcase
heaters. It senses condenser pressure and is factory set to
open at 380 PSIG and can be manually reset closed at 315
PSIG. To check the control, either block off condenser
surface or start the unit with fuses in only one fan fuse
block (FB11) and observe the cut-out point of the control

by watching condenser pressure rise. The highest point
reached before cut-out is the cut-out setting of the control.,

CAUTION: Although there is an additional pressure relief
device in the system set at 450 PSIG , it is
highly recommended that the “control stop”
switch S1 be close at hand in case the high
pressure control should malfunction.

LOW PRESSURE CONTROL

The low pressure control is a single pole pressure switch
that closes on a pressure rise. It senses evaporator pressure
and is factory set to close at 60 PSIG and automatically
open at 35 PSIG. To check the control (unit must be
running), move the pumpdown switch(es) PS1 and PS2 to
the ‘““manual pumpdown’ position. As the compressor
pumps down, condenser pressure will rise and evaporator

pressure will drop. The lowest evaporator pressure reached
before cut-out is the cut-out setting of the control. By
moving the pumpdown switch(es) PS1 and PS2 to the
“auto. pumpdown’’ position, evaporator pressure will rise.
The highest evaporator pressure reached before compressor
re-start is the cut-in setting of the control.

FREEZE CONTROL

The freeze control is very similar to the oil pressure control
in operation except that it senses evaporator pressure only,
rather than a pressure differential. It contains a pressure
actuated contact that upon a fall in evaporator pressure
energizes a heater element that in turn opens a normally
closed bimetallic contact. When the bimetallic contact
opens, it de-energizes the entire control circuit except for
the compressor crankcase heaters and cooler heater. The
control is factory set to close at 52 PSIG and open at 54 to
57 PSIG. It takes approximately 60 seconds to warm the
heater element enough to open the bimetallic contact. This
time delay period prevents nuisance cut-outs due to a
momentary drop in suction pressure, but since the control
senses pressure rather than temperature, it still provides
quicker response for protection than a temperature sensing
control.

To check the control, the system must be operating. A
voltmeter should be connected across terminals of the pres-
sure activated contact. With the unit running, there should
be a 115 volt potential across these terminals. Observing
evaporator pressure, move the pumpdown switch(es) PS1

and PS2 to the ““manual pumpdown’’ position. Evaporator
pressure will begin to drop. When the voltmeter goes to
zero, the pressure activated contacts of the control will
have closed. Note the evaporator pressure at which this
happens. Because the unit will have pumped down before
the 60-second delay period, bimetallic contacts ‘L’ and
“M" will not open before the unit shuts down. This part of
the control operation may be checked after the pumpdown
cycle is complete by connecting a jumper from terminal 1
in the control center to terminal T2 of the control. This
will energize the heater element of the control, provided
that evaporator pressure is sufficiently low. Within about
60 seconds, the bimetallic contacts of the control should
open.

Should the control(s) cause the unit to shut down during
normal operation, a period of about 2 minutes will be re-
quired before the bimetallic contacts of the control will
have cooled enough to allow the control to be manually
reset, Similar to the oil pressure safety control, repeated
successive operations of the freeze control will prolong the
time required before reset.

T2 120
LINE (SEE NOTE 1) @ NEUTRAL
PRESSURE
ACTUATED HEATER ELEMENT
CONTACT
L M
LINE (SEE NOTE 2) N LINE (SEE NOTE 3)

l‘l\
BIMETALLIC CONTACT

NOTES: 1. Hot whenever unit compressor (s) is running.

2. Hot whenever control circuit flow switch and control

stop switch (S1) are closed.

3. Provides power to energize compressor

through low pressure relay (R9 or R10).

contactors

FANTROL — HEAD PRESSURE CONTROL

FANTROL is a method of head pressure control which
automatically cycles the condenser fans in response to con-
denser pressure and ambient air temperature. This main-
tains head pressure and allows the unit to run at low
ambient air temperatures.

For ALR-035A thru 065B:
The 040A thru 065B units have dual independent circuits
with the fans for circuit 1 (11, 12, 13, 14) and circuit 2

(21, 22, 23, 24) being controlled independently by the con-
densing pressure and ambient air of each circuit. Fans 11
and 21 start with each compressor and fans 12 and 22 cycle
on and off in response to condenser pressure. The cut-out
and cut-in pressures are given in Table 13. Fans 13 and 14
(circuit 1) and fans 23 and 24 (circuit 2) are controlled by
ambient temperature and are factory set at the values given
in Table 13. Note that the number of fans on each unit
varies.

PAGE 43



For ALR-075A thru 130A:

The first fan (11) is started when the first compressor in the
unit starts. Fan 12 is controlled by parallel wired pressure
switches which sense condenser pressure in circuits 1 and 2.
The third fan (13) is controlled by parallel wired tempera-

3

ture switches, one of which senses condenser inlet air for
circuit 1 and the other senses condenser inlet air for circuit
2. Refer to Table 7 for cut-out and cut-in settings of these
controls.

TABLE 7. FACTORY FANTROL SETTINGS

COND|
FAN PC12 PC22 TC13 TC23 TC14 TC24

UNIT
SIZE Cut-In | Cut-Out| Cut-ln | Cut-Out | Cut-In | Cut-Out | Cut-In | Cut-Out | Cut-In | Cut-Out | Cut-In | Cut-Out
ALR-035A | 250 PSI | 150 PSI — - 74F 69F - - 69F 64F - -
ALR-040A |225PSI | 155 PSI | 225 PSI | 155 PSI - - - - - - - -
ALR-050A |255PSI | 170 PSI | 255 PSI | 170 PSI 74F 69F 74F 69F - - - —
ALR-060B |270 PSI | 170 PSI | 270 PSI | 170 PSI 74F 69F 74F 69F 69F 64F 69F 64F
ALR-065B 280 PSI | 170 PSI | 280 PSI | 170 PSI 74F 69F 74F 69F 66F 61F 66F 61F
ALR-075A

thru 270 PSI*| 170 PSI* - - 80Ft 70Ft - - - - — -
ALR-130A

*PC1 & PC2 tTC5 & TC6

OPTIONAL CONTROLS

SPEEDTROL — HEAD PRESSURE CONTROL
ALR-035A thru 065B

The SPEEDTROL system of head pressure control operates
in conjunction with FANTROL by modulating the motor
speed on fans 11 and 21 in response to condensing pressure.
By reducing the speed of the last fan as the condensing
pressure falls, the unit can operate at lower ambient
temperatures.

The SPEEDTROL fan motor is a single-phase, 208/240
volt, thermally protected motor specially designed for vari-
able speed application. The solid state speed controls SC11

and SC21 are mounted inside the compressor compartment
near the top of the condehser coils. Units with 460 volt
power have a transformer mounted on the back of the con-
trol box to step the voltage down to 230 volts for the
SPEEDTROL motor.

The SPEEDTROL control starts to modulate the motor
speed at approximately 230 PSIG and maintains a mini-
mum condensing pressure of 170 to 180 PSIG.

DAMPERTROL — HEAD PRESSURE CONTROL
ALR-075A thru 130A

DAMPERTROL is an optional system for reducing con-
denser capacity. It consists of an assembly of damper
blades, linkages and blade operators installed over the first
fan turned on by FANTROL (fan no. 11) and arranged to
operate as shown. The blade operators sense condenser
pressure and extend or contract in response to the pressure
to open or close the damper blades as required to maintain
adequate condenser pressure. The operators are factory set
to begin opening the damper blades at 170 £ 5 PSIG and to
be fully open at 250 + 10 PSIG.

4
P e ol
= 4

s g
gl -
rd

N

) L~

DAMPERTROL IN OPEN POSITION

Damper
Section
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To check the damper blade operator pressure settings,
the unit should be started with the fuses removed from fans
11 and 13 (on 3-fan units only). At condenser pressures
below 170 £ 5 PSIG, the damper blades should be com-
pletely closed. As pressure rises above 170 + 5 PSIG, the
damper blades should begin opening and be fully open at
250 + 10 PSIG. Leaving the fuses in on fan 12 will prevent
head pressure from becoming excessive since this fan will
start after the fully open setting of the damper operators
has been observed.

Damper
——— o -0 O R Section

e

Condenser

A L

DAMPERTROL IN CLOSED POSITION




. PART WINDING START (OPTIONAL)

Part winding start is available on all voltage units and con-
sists of a solid state time delay wired in series with the
contactor that energizes the second winding of each com-
pressor motor. Its purpose is to limit current in-rush to the
compressors upon start-up. As each compressor starts, the

LINE

contactor for the first motor winding is delayed for 1
second.

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 pulls in.

PART WINDING
TIME DELAY

TDI
LINE -

/m\ NEUTRAL
Mcompnessoa CONTACTOR

(1st MOTOR WINDING)

/MS\ NEUTRAL

K-/é\ COMPRESSOR CONTACTOR

(2nd MOTOR WINDING)

NOTE: Lineis only hot when the unit thermostat calls for compressor to run.

LOW AMBIENT START (OPTIONAL)

Low ambient start is available on all units as an option with
FANTROL and included automatically with optional
DAMPERTROL or SPEEDTROL. It consists of a solid
state, normally closed time delay wired in series with a
relay. These are both wired in parallel to the liquid line
solenoid valve so that when the solenoid valve is energized
by the unit thermostat, the low ambient start relay is also
energized through the time delay. The relay has contacts
that essentially short-circuit the low pressure control and
freezestat and allow the compressor to start with the low
pressure control open.

After about 2-3/4 minutes, the time delay will open and
de-energize the relay. If the system has not built up enough
evaporator pressure to close the low pressure control, the
compressor will stop. The time delay can be reset to its
original normally closed position by moving the pumpdown

switch(es) PS1 or PS2 to the ““manual pumpdown’’ posi-
tion. Moving the pumpdown switch back to the “‘auto.
pumpdown” position will again energize the relay for
another attempt at start-up. If the system has built up
enough evaporator pressure, the compressor will continue
to run.

To check the control, turn off all power to the unit and
remove the wire(s) leading to the terminals of the low pres-
sure control(s) LP1 and LP2. Remove the compressor fuses
and jumper across terminals “L’ and ““M" of the freeze
control(s) and oil pressure safety control(s). Energize the
control circuit by turning on the control circuit disconnect
or main power disconnect (depending on the installation)
and the control stop switch S1. The compressor contactors
should pull in instantly.

LOW AMBIENT START TIME DELAY

LOW AMBIENT START RELAY
TD9 4/'\(—
LINE NEUTRAL

N

{4

NOTE: Lineisonly hotwhen the unit thermostat calls for compressor to run.

COMPRESSOR LOCKOUT (OPTIONAL)

Compressor lockout consists of a solid state time delay
wired in series with the compressor contactor(s). Its pur-
pose is to prevent rapid compressor cycling when cooling
demands are erratic. The circuit illustrated above is for the
lead compressor in each refrigerant circuit. The circuit for
the second compressor(s) performs the same function but is
wired differently (see unit wiring diagram).

When the unit thermostat no longer calls for cooling and
the compressor contactor(s) have opened, the lockout time
delay breaks open the circuit, preventing compressor re-
start.

The circuit remains open for a period of 5 minutes so
that, if the unit thermostat should call for cooling before
the delay period has expired, the compressor will not re-
start. After 5 minutes, the time delay will close its contacts
to complete the circuit and be ready for start-up. The time
delay opens its contacts whenever power to terminal 4 is
interrupted and resets closed automatically after the time
delay period.

To check the control, the compressor(s) must be running
initially. Move the pumpdown switch (PS1 or PS2) to the
“manual pumpdown’’ position. Immediately after the com-

pressor(s) have stopped running, move the pumpdown
switch back to the ““auto. pumpdown’’ position. The lead
compressor should not re-start for 5 minutes. The second
compressor in the refrigerant circuit should start approxi-
mately 20 seconds after the lead compressor, provided that
the cooling load is high enough to require it. Each refrig-
erant circuit can be checked the same way.

LOW PRESSURE
COMPRESSOR
RELAY CONTACTORS
R9 RIS
e P ] )
(SEE w MI AUX. i3
NOTE) E—

NEUTRALS

|
| oA\ Ih\' COMP. LOCKOUT

TIME DELAY
ris L34

TO UNIT THERMOSTAT

4''s

NOTE: Hot whenever freeze control and high pressure con-
trol permit safe operation
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ALARM BELL (OPTIONAL)

Models ALR-075A thru 130A:

The 24-volt alarm bell is mounted inside the control center
but not wired to the control circuit. It is expected that in
most cases, the customer will want to relocate the bell
where it will be more easily heard in the event of a safety
failure. There are leads for connection of the bell inside a
junction box which is located in the unit control center. All
that is necessary is that the bell be mounted in a preferred

location and wired to the leads in the junction box.

The bell is wired into the control circuit so that it will
sound whenever there is a failure due to low oil pressure,
motor overload, an evaporator freeze condition, or exces-
sive condenser pressure.

An alarm bell kit is available on unit sizes ALR-035A
thru 065B.

HOT GAS BYPASS (OPTIONAL)

Hot gas bypass is a system for maintaining evaporator pres-
sure at or above a minimum value. The purpose for doing
this is to keep the velocity of the refrigerant as it passes
through the evaporator high enough for proper oil return to
the compressor when cooling load conditions are light.

The system consists of a solenoid valve piped in series
with a pressure regulating valve as shown below. The
solenoid valve is factory wired to open whenever the unit
thermostat calls for the first stage of cooling. The pressure
regulating valve is factory set to begin opening at 58 PSIG
(32F for R-22) when the air charged bulb is in an 80F
ambient temperature. Since the bulb is factory mounted on
the suction line, and suction line temperatures are usually
in the 50F to 60F range, the chart above indicates that for
ALR chillers, the valve is factory set to begin opening at 54
to 56 PSIG. This setting can be changed as indicated above

HOT GAS BYPASS PIPING DIAGRAM

Hot Gas Bypass

Solenoid Valve 1y Suction Line

—Adjustable
Remote Bulb

External Equalizer
Connection to Suction
Side of Evapoator

@ == 5

Discharge Line

To Evaporator
Inlet After
Expansion Valve

Hot Gas
Bypass Valve
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by changing the pressure of the air charge in the adjustable
bulb. To raise the pressure setting, remove the cap on the
bulb and turn the adjustment screw clockwise. To lower the
setting, turn the screw counterclockwise. Do not force the
adjustment beyond the range it is designed for, as this will
damage the adjustment assembly.

The regulating valve opening point can be determined by
slowly reducing the system load (or increasing the required
chilled water temperature setting indicated on the unit
thermostat), while observing the suction pressure. 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.

CAUTION: The hot gas line may become hot enough to
cause injury in a very short time, so care
should be taken during valve checkout.

HOT GAS BYPASS ADJUSTMENT RANGE

REMOTE BULB ADJUSTMENT RANGE

80

70

o
£ v
w —
& WAXIAUM L —T| 2y
a g | — 5z
w60 it NG s 5%
g -ACTORY SETT! E
o o]
1:03 e e foe __,__.,,,.——_f
= MINIMUR_
o /
3 B
2 4
<
>

30

30 a0 50 60 70 80 90 100 110

TEMP. (°F) AT BULB LCCATION




TROUBLE SHOOTING CHART

PROBLEM

POSSIBLE CAUSES

POSSIBLE CORRECTIVE STEPS

. Main switch open.

N =

. Close switch.

2. Fuse blown. Circuit breakers open. . Check electrical circuits and motor winding for shorts
or grounds. Investigate for possible overloading. Re-
place fuse or reset breakers after fault is corrected.

3. Thermal overloads tripped. 3. Overloads are auto. reset. Check unit closely when

Compressor will ; s unit comes back on line.
not run 4. Defective contactor or coil. ) 4. Repair or replace. )

5. System shut down by safety devices. 5. Determine type and cause of shut-down and correct it
before resetting safety switch.

6. No cooling required. 6. None. Wait until unit calls for cooling.

7. Liquid line solenoid will not open. 7. Repair or replace coil.

8. Motor electrical trouble 8. Check motor for opens, short circuit, or burn out.

9. Loose wiring. 9. Check all wire junctions. Tighten all terminal screws.

1. Flooding of refrigerant into crankcase. 1. Check setting of expansion valve.

Compressor noisy 2. Improper piping support on suction or 2. Relocate, add or remove hangers.
or vibrating liquid line.

3. Worn compressor 3. Replace.

1. Non-condensibles in system. 1. Purge the non-condensibles.

¢ 5 2. System overcharged with refrigerant. 2. Remove excess.
'l:’lgsl\st:?:charge 3. Discharge shut off vqlve partially closed. 3. Open valve.

4. Seasontrol out of adjustment 4. Adjust Seasontrol valves.

5. Fan not running. 5. Check belts and electrical circuit.

1. Faulty condenser temperature regulation. 1. Check condenser control operation.

2. Suction shut-off valve partially closed. 2. Open valve.

Low Discharge 3. Insufficient refrigerant in system. 3. Check for leaks. Repair and add charge.
Pressure 4. Low suction pressure. 4. See Corrective Steps for low suction pressure below.

5. Compressor operating unloaded. 5. See Corrective Steps for failure of compressor to load

up below.

High Suction
Pressure

WN =

. Excessive load.
. Expansion valve overfeeding.
. Compressor unloaders open.

WN =

. Reduce load or add additional equipment.
. Check remote bulb. Regulate superheat.
. See Corrective Steps below for failure of compressor

to load up.

Low Suction
Pressure

NOO AWN-=

. Lack of refrigerant.

. Evaporator dirty.

. Clogged liquid line filter-drier.

. Clogged suction line or compressor suction.

gas strainers.

. Expansion valve malfunctioning.
. Condensing temperature too low.
. Compressor will not unload.

NOO LN

. Check for leaks. Repair and add charge.
. Clean chemically.

Replace cartridge(s).

. Clean strainers.

Check and reset for proper superheat.

Check means for regulating condensing temperature.
See Corrective Steps for failure of compressor to
unload.

Compressor will not 1. Defective capacity control. 1. Replace.
unload or load up. 2. Pressurestat not set for application. 2. Reset pressurestat setting to fit application.

1. Clogged suction oil strainer. 1. Clean.

2. Excessive liquid in crankcase. 2. Check crankcase heater. Reset expansion valve for
higher superheat. Check liquid line solenoid valve
operation.

3. Oil pressure gauge defective. 3. Repair or replace. Keep valve closed except when
taking readings.

. " 4. Low oil pressure safety switch defective. 4. Replace.
:;:;:'::; no oil 5. Wprn oil pump. 5. Replace.

6. Oil pump reversing gear stuck in wrong 6. Reverse direction of compressor rotation.

position.

7. Worn bearings. 7. Replace compressor.

8. Low oil level. 8. Add oil.

9. Loose fitting on oil lines. 9. Check and tighten system.

10. Pump housing gasket leaks. 10. Replace gasket.

11. Flooding of refrigerant into crankcase. 11. Adjust thermal expansion valve.
Compressor loses 1. Lack of refrigerant. 1. Check for leaks and repair Add refrigerant.
oil 2. Excessive compression ring blow-by. 2. Replace compressor.

1. Low voltage during high load conditions. 1. Check supply voltage for excessive line drip.

2. Defective or grounded wiring in motor. 2. Replace compressor - motor.

3. Loose power wiring. 3. Check all connections and tighten.

Motor overload 4. High condensing temperature. 4. See Corrective Steps for high discharge pressure.
relays open or 5. Power line fault causing unbalanced voltage. 5. Check supply voltage. Notify power compnay. Do not
blown fuses start until fault is corrected.

6. High ambient temperature around the over- 6. Provide ventilation to reduce heat.

load relay.
7. Failure of second starter to pull in on part- 7. Repair or replace starter or time delay mechanism.
winding start systems.
Compressor thermal 1. Operating beyond design conditions. 1. fi\r:ciitsfacilities so that conditions are within allowable
gu;:t:ctor switch 2. Discharge valve partially shut. 2. Open valve.
. 3. Blown valve plate gasket. 3. Replace gasket.
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CONTRACTOR: SNEEDEN, INC.

y g e

P. 0. BOX 11103 FEBRUARY 14, 1978

GREENSBORO, NORTH CAROLINA 27409 DATE. = e b Ui
03-03-03 (Y| THIS ORDER IS BEING HELD FOR APPROVAL
% i AND WILL NOT BE RELEASED UNTIL APPROVED

U THESE PRINTS ARE FOR YOUR RECORDS.
ORDER HAS BEEN RELEASED PER PRINYS.

BOX 3548
WILMINGTON, N.C. 28401 JOB: B,E.Q. 05-76-6223
CAMP LEJEUNE, N.C.

.

ENGINEER:

ACTlON TAKEN

EQUIPMENT LIST AND DESCRIPTION

"400 AIRTHERM FAN COIL UNITS WITH:
PSC MOTORS

1" THROWAWAY FILTERS

4 WAY DEFLECTION OUTLET GRILLE

CEILING UNITS MODEL C-B WITH BOTTOM RETURN AIR.
FREE STANDING UNITS MODEL F WITH OUTSIDE AIR

INTAKE WITH MANUAL DAMPZR AND ANODIZED ALUMINUM
WALL BOX ON B-1 ' UNITS ONLY.

10 SETS OF SUBMITTAL DATA FOR YOUR APPROVAL.
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‘b located on cfnuod water s1de or [ocutud 8“ 4" 2;83 ;’;“‘:’ ‘483 538 {1),."‘) }gg 1?% gé gﬁ
from Unit, . When Factory Mounted Contialy 08 2 K00 (;8'9 530 4.70 2'}:1) 280 24 4
cm. wcm’npmavv Coil Piping will e 11 1100940 | 730 6:60 | 500 | 314 2ag A9 .83
W Choling Coi e Mad ium Spasd - 900 RPM, Low Spaed - 700 RPM.

STANDARD SPECIFICATIONS

T , SR 02 03 04 0§57
Wwow away - 374 Thick, 3 Wide - Length Tn. 20 7/8 26 7/8 30 7/8 44 7/8
Unit 1 1 1 1 2
Diameter - In, 6.72 6.72 6. 72 5| BT
Width - In 7.875 7.875 7.875 7.875 -
WHEEL Nuniber_per Unit 1 1 2 ; 52
__"Ly_pg_ Double Width Double Inlet For
Sonstruction TalIc Filled Pol
Width - In 93/16
. . HOUSING QUALtUCLIOn G ni
“Ar . Ft. 083 | 120 | 1.4y 2.0
i 6/8" 0.D. Swnm
Vet o 000K nual :
FINS Material and No. per Inch Aluminum Spaced 105 in.
TUsES Dianmeter - Material 5/8" 0.0, les T
¥ est Prossure - Maximum Working Pressure Tested at 300 PS! - 200 "B
anized Steel 3 Meatal Gauge 16 1 1 L. 23 N
T 18 Gauge Slte
TANDARD FINISH Phosphatized and Painted with Baked-on Blue-Gray Sem: Gloss Enamel.
NSULATION 773" 3 Ib. Density Glass Fiber, Installed on Front Panel and Discharge Panel.

] "
CONNECTIONS

PRIMARY
AUXILIARY

i Plastic

Heavy Ga Galvanized Stee! Reinforced for Maximum Rigidity.
1172 2 '5‘ Eensn Class Tiber, Installed in Conditioned Air

255905,

MLeit Hand or Right Hand - Specify. i,
T8 Gauge Galvanized Stesl. Bottom Thsulatcd with 2 1b. Density Polyurethane.

Shaded Pole. Tap Wound for 115, 6071, with Built-In Thermal Overload Protection and Automatic Reset.

Theee Speed Switch with Off Position Mounted on Unit on End Opposite P
v

ny.

‘Form US-F-3 !
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THE CARE AND MAINTENANCE OF
- STEAM AND HOT WATER UNIT HEATERS

Heating system design is not covered here for it is assumed that this work has been carried out in ac-
cordance with the established engineering principles. Some matters will be touched on however, for their
omission can cause persistent trouble in unit heater operation.

BRANCHES FROM STEAM SUPPLY MAIN

The branch connecting the unit heater to the steam supply main should utilize swing connections and be
pitched down from the heater. Connection should be taken off the top of the main. Do not drip the main
through the heater since entrained condensate will reduce its capacity. The return should utilize swing con- .
nections and must be pitched down from the unit so that condensate will drain freely.

LOW PRESSURE GRAVITY SYSTEMS

Each unit must be provided with a swing check valve on the return connection. The check valves require
a head of water above them before they will operate. If they are not placed well below the bottom of the
heater, condensate will back up into the heating element and trouble as well as a drop in capacity will result,
Piace the trap or check valve at least 12" below the outlet of the heater and extend a dirt pocket 6'" below
this. Do not bush the heater but run full size to the strainer., The usual practice is to size the strainer the
same size as the .trap tapping. Make sure that there is an adequate air vent valve installed in closed-return
systems. Float type traps may be used in place of check valve in which case a strainer is required ahead
of the trap.

‘ VACUUM SYSTEMS

The precautions listed above apply equally to a vacuum system except that vent valves are omitted. If a
plain thermostatic trap (one containing a thermal element which will operate on but a few degrees beclow
steam temperature) instead of float and thermostatic trap is used, a run of bare pipe used as a cooling leg,
the same size as condensate outlet of heater to strainer inlet, must be provided ahead of the trap.

HIGH PRESSURE SYSTEMS

Each heater should be provided with a high pressure bucket or float type trap and a dirt strainer the
same size as the trap inlet, and of sufficient size and capacity to pass two times the normal condensate re-
leased by the unit at the minimum differential pressure in the system. A check valve at the outlet of each
trap is necessary to protect each heater from the effects of back pressure. The bucket or high pressure float
trap should be installed at least 12" below the bottom of the unit together with a 6" dirt pocket.

Proper air venting, the key to efficient high pressure unit heaters, can be achieved by use of a steam
trap with an internal air vent, or a steam trap with an externally piped high pressure thermostatic trap . an
air vent or by use of a petcock with a scored seat.

TREATMENT OF HIGH EXIT AIR TEMPERATURES IN HIGH PRESSURE SYSTEMS

Where exit air temperatures on high steam pressures are excessive, pressure reducing valves are re-
commended so that the units may operate at lower pressures and hence lower final air temperatures.

TRAPS

When traps are used on low pressure unit heaters, consult the standard ratings for traps as establi-hed
by the Steam Heating Equipment Manufacturers Association (SHEMA). These ratings may he applied directly
o the capacities of unit heaters as the safety factors have already been applied to arrive at catalog rat:igs.

A bypass should be installed around a trap when continuous service is essential. Trap capacities sh uld
be based upon the actual anticipated difference in pressure between the supply line and the back pressure in
the return line.

Consult with trap manufacturer for his specific recommendations.







STRAINERS

It is advisable to use a pipe line strainer before each steam trap draining a unit heater. This protection
will reduce the maintenance of the steam trap. When strainers are used they should be installed between the
unit heater and the trap, or between heater and check valve if the latter is used in lieu of a trap. In order to
catch dirt and scale, the strainer should have a screen perforation size smaller than the trap orifices.

NEW UNIT HEATERS

Inspect carefully before operating. Normally, no attention is needed, but it is a wise precaution. Check
to see that the fan wheel is in the proper position and tight on the shaft. Tighten any loose nuts, bolts and
screws. Remove and carefully store operating instructions., H necessary, lubricate motor as directed, being
careful not to over-lubricate. Be sure that the line voltage agrees with that of the motor nameplate rating,

MAINTENANCE

The most important factor in trouble-free and economical operation 1s regular inspection, Make a simple
check sheet showing the date of inspection for each heater. In normal operation, inspection every four moniis

should be sufficient. If the atmosphere is extremely dirty, more frequent inspections are needed. Check for .

dirty heating elements, loose electrical or piping connections and excessive vibration; clean the fan and the
outside of the motor,

MOTORS

Follow the motor manufacturer’s instructions. Different types of motors are applied to unit heaters and
general rules are difficult to establish. Save the tags or instructions supplied with the unit, and if they are
missing, it is suggested that you write to the unit heater manufacturer or the motor manufacturer for infor-
mation. Be sure to give the complete motor nameplate data. Thermal-overload protection is recommended
for all motors and if not built into the motor, a separate thermal-overload switch ‘should be provided.

Lubricate motors in accordance with the manufacturer’s instructions. If the motors are furnished with
pressure relief plugs, they should be removed before lubricating motor. Motors with sealed-in lifetime lubri-
cation systems are not equipped with visible oiling provisions. Shouid reoiling be required it is suggested that
the motor manufacturer by contacted for instructions. ;

Units may be equipped with either sleeve bearing or ball bearing motors and attached motor manufac-
turer’s recommendations are to be followed for lubrication. These instructions should be carefully preserved.

Open type motors should be blown out with compressed air at rsgular inspection periods.

HEATING ELEMENTS

Clean the heating element as often as required to maintain maximum efficiency, at least once a year,
and more often if the unit is operating in a dirty or corrosive atmosphere. Dirt can seriously reduce e
heating capacity of the unit.

To protect open type motors, when cleaning element, a bag should be placed over the motor. Dirt niny
then be removed by brushing the fins on the side where the air enters the unit and turning on the fan, aft r
removing the bag. It is recommended that a second bag be placed over the face of the unit to catch this d'v:.
Ee sure to brush along the fins to avoid bending which could reduce unit capacity. The element can also i.e
cleaned by blowing high pressure air at the air leaving side of the heating element.

Oi] and dirt accumulations on leading edge of fins can be removed with a mild «lkali solution or detergent
to cut oil or grease. Be sure to rinse thoroughly to remove any trace of this solution. If a very thorough
cleaning is needed, dismount the unit and spray the heating element, being careful to rinse well afterward:.
A steam gun can be used for this cleaning and rinsing.

- Fan

Clean at periodic intervals. A dirty fan will get out of balance and cause noise and excessive vibration
that may damage the bearings, and will certainly overload the motor. Check to see that the 7an is in the pio-
per position, the set screws tight, and that the fan blades have a uniform setting,
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DIMENSIONS
HORIZONTAL UNIT HEATERS

STANDARD MODELS =25 (2) %-13 NC TAPPED
LOW OUTLET TEMPERATURE MODELS —@- ik

7

DIMENSIONS :

MODEL A B Cc D E re G Return

HR-27 |HRL-27 [18-1/2|15-1/8|9-1/8 | 7-9/16 |11-1/8 | 5-1/4 [1-11/16 1
HR-39 |HRL-39 |18-1/2|15-1/8|9-1/8 | 7-9/16 |11-1/8| 6 [1-11/16 1
HR-45 |HRL-45 (18-1/2|15-1/8|9-1/8 | 7-9/16 [11-1/8|5-1/2 [1-11/16 1
HR-56 |HRL-55 22 |18-3/4|9-1/8 | 9-3/8 |14-3/4|5-1/2 | 1-3/8 1-1/2
HR-65 |HRL-65 22 |18-3/4|9-1/8 | 9-3/8 |14-3/4|5-3/4 | 1-3/8 1-1/2
HR-76 |HRL-76 22 |18-3/4|9-1/8 | 9-3/8 (14-3/4|6-1/2 | 1-3/8 1-1/2
HR-92 |HRL-92 |23-7/8|21-1/8|9-1/8 [10-9/16(17-1/8|10-5/8 | 1-3/8 1-1/2
HR-110 |HRL-110(23-7/8|21-1/8 | 9-1/8 |10-9/16(17-1/8 [10-3/4| 1-3/8 1-1/2

HR-125 |HRL-125| 26 |23-1/2(10-1/8|11-3/4 [19-1/2[10-1/8| 1-1/2 2
HR-146 |[HRL-146| 26 |23-1/2(10-1/8(11-3/4 |19-1/2|10-1/8| 1-1/2 2
HR-180 |HRL-180(30-1/4| 26 [10-1/8| 13 22 |10-3/4| 1-1/2 2
HR-209 |HRL-209 (30-1/4| 26 (10-1/8| 13 22 (10-1/8] 1-1/2 2
HR-250 |HRL-250 [37-3/4 [30-3/4 |10-1/8 | 15-3/8 [ 26-3/4 |11-7/8 | 2-3/8 2-1/2

HR-300 |HRL-30037-3/4 (30-3/4 |10-1/8 | 15-3/8 [26-3/4| 13 2-3/8 2-1/2

* Approximate Dimensions

MODELS MODELS
HR-27 — HR-76 HR-92 — HR-300
HRL-27 — HRL-76 HRL-92 — HRL-300

ALL DIMENSIONS IN INCHES

HRW HOT WATER MODELS

DIMENSIONS
Supply &
MODEL A B c D E Fe G Return
MPT
HRW-27 18-5/8 | 15-1/8 | 9-1/8 11-1/8 | 5-1/4 2 3/4
HRW-39 18-5/8 | 15-1/8 | 9-1/8 11-1/8 6 2 3/4
HRW-45 18-5/8 | 15-1/8 | 9-1/8 11-1/8 | 5-1/2 2 3/4

14-3/4 | 5-1/2 | 2-5/8
14-3/4 | 5-3/4 | 2-5/8

HRW-55 22 18-3/4 | 9-1/8
HRW-65 22 18-3/4 | 9-1/8
HRW-76 22 18-3/4 | 9-1/8 14-3/4 | 6-1/2 | 2-5/8
HRW-92 | 23-7/8 | 21-1/8 | 9-1/8 17-1/8 | 10-6/8 | 3-1/2
HRW-110 | 23-7/8 | 21-1/8 | 9-1/8 2 17-1/8 | 10-3/4 | 3-1/2
HRW-125 26 23-1/2 | 10-1/8 [2-1/4 [19-1/2 [10-1/8 | 3-1/4 1-1/4

NININININININ

-t | |- |-

HRW-146 26 23-1/2 | 10-1/8 | 2-1/4 | 19-1/2 [10-1/8 | 3-1/4 1-1/4 (;_.E,

HRW-180 | 30-1/4 26 10-1/8 |2-1/4 22 10-1/8 | 3-1/2 1-1/4 —

HRW-209 | 30-1/4 26 10-1/8 | 2-1/4 22 10-1/8 | 3-1/2 1-1/4 =

'? HRW-250 | 37-3/4 | 30-3/4 | 10-1/8 | 2-1/4 | 26-3/4 | 11-7/8 | 3-1/2 1-1/2

HRW-300 | 37-3/4 | 30-3/4 | 10-1/8 | 2-1/4 | 26-3/4 13 3-1/2 1-1/2 4
. | :

*Approximate Dimensions tj,: 75

ALL DIMENSIONS IN INCHES _ ° . MODELS MODELS

HRW-27 — HRW-76 HRW-92 — HRW-300

17






Horizontal Unit Heater

INSTALLATION AND MAINTENANCE DATA
BULLETIN NO. IM 77-2

TYPICAL WIRING DIAGRAMS

®

[ SPEED CONTROLLER

(when used)

MANUAL
STARTER

MANUAL
STARTER

0 Y oy

SPEED CONTROLLER

® ®

Single Phase
ine

MANUAL STARTER
with
SELECTOR SWITCH

SPEED CONTROLLER

MOTOR

MANUAL CONTROL

T ) )

THERMOSTAT amir
CONTROL

AUTOMATIC CONTROL

MOTOR
THERMOSTAT Lmir MOTOR

CONTROL

MANUAL OR AUTOMATIC CONTROL

@

@ 3 Phase LM @

R - SELECTOR
3IPhase L Line SWitch THERMOSTAT CONTROL
Line >; e
MAGNETIC | |
RELAY
P8BS LIMIT
THERMOSTAT . CONTROL I
:1:::::: (local or remote) 58 To Additional
macnenc 13 { i h ¢ }5 — Mt
T 3there | STARTER
MANUAL MANUAL
Line STARTER STARTER
MOTOR
MOTOR
MOTOR MOTOR

MANUAL CONTROL

AUTOMATIC CONTROL

MANUAL OR AUTOMATIC CONTROL

As proper control is a vital part of any heating system, the
manufacturer offers the typical wiring diagrams shown above
as suggestions of what may be accomplished by control.

It will be noted that each diagram includes a manual or
magnetic starter because the manufacturer recommends that
each unit be provided with thermal overload protection. In
addition, single phase diagrams show where speed control-
lers are installed in relation to other controls. However, as
the actual wiring of the speed controller varies with the type
of controller and the make of motor, this detail wiring is not
shown in these diagrams. However, the manufacturer sup-
plies the proper wiring diagram with each speed controller
when shipped.
Diagram 1 and 4. Although unit heaters are usually thermo-
staticu”r controlled, there are some installations where
manual ‘““on-off'’ control is sufficient. These diagrams show
this type of control. The single phase manual starter shown
in Diagram No. 1 may be of the single pole or double pole
type. Typical installations would be on loading docks, in
rocess work, etc.

iagram 2 and 5. Here is shown the most common method of
controlling unit heaters. Each unit is controlled by a space
thermostat and, in addition, a limit control (temperature or
pressure type) is connected in the circuit so that the unit
cannot operate when the heating medium is inadequate.
Typical installations would be warehouses, etc.
Diagram 3 and 6. Here is shown the most flexible method of
control providing both automatic and manual operation. The
automatic operation will be the same as in Diagram 2 and 5.
However, in addition, provision is made for operating the
unit manually. This permits the unit being used as an air
circulator during the non-heating season.

Typical installations would be offices, restaurants, etc.

Although Diagram No. 6 shows a multiple application,
this same type of control may be applied to individual units
by substituting a magnetic starter for the magnetic relay
and omitting the manual starter.

REV. 9-74 db

MOTOR NAME PLATE AMP. RATINGS FOR
SIZING OVERLOAD HEATER COILS

MOTOR [SINGLE| THREE PHASE

MODEL NUMBER i5"TRPM Pl”l‘;ff 200V [230V [460V
UHH-016A 1/55 [1550 7 1.0* [ 0.9* | 0.4*
UHH-022A 1/25 11550 | 1.1 1.0% | 0.9* | 0.4*
UHH-028A 1/25 (1550 | 1.1 1.0* | 0.9* | 0.4*
UHH-034A 1/20 |1550 | 1.7 1.0* | 0.9* | 0.4*
UHH-044A 1/20 (1550 | 1.7 1.0 10.9% | 0.4*
UHH-052A 1/20 |1550 | 1.7 1.0*“10.9* | 0.4*
UHH-056A 1/15 1050 | 2.6 1.3+ [ 1.1+ | 0.6+
UHH-062A 1/5 [1050 | 6.2 1.3+ | 1.1+ | 0.6+
UHH-068A 1/5 11050 | 6.2 1.3+ | 1.1+ | 0.6+
UHH-074A 1/5 1050 | 6.2 1.3+ | 1.1+ [ 0.6+
UHH-080A 173 1140 | 5.6 1.8 [1.6 | 08
UHH-086A 174 |1100| 4.0 1.5 | 1.4 | 0.7
UHH-094A 1/2 [1140]| 7.5 2.2.< ] 1.9 +]-140

*1/6 HP 1725 RPM Motor
+1/6 HP 1140 RPM Motor

MOTOR: OVERLOAD PROTECTION

Wide variation in voltage or a change to a lower or higher
voltage or excessively high prevailing ambient temperatures
may cause motor over-heating and serious motor damage. To
prevent such an occurrence, all single phase motors are
provided with inherent thermal overload protection. How-
ever, the manufacturer strongly recommends that a separate
starter with thermal overload protection be provided for each
unit. The amperage ratings of motors vary somewhat depend-
ing upon the manufacturer, The amperage ratings given above
can be considered as average for the various makes used on
these units. The table above is provided for use in selecting
the thermal overload elements. Before putting the unit heater
in operation, check the motor nameplate amperage and over-
load heater coil to be sure that there is adequate motor pro-
tection.




INSTALLATION and MAINTENANCE INSTRUCTIONS

GENERAL

A Unit Heater is a mechanical device which requires a

normal amount of maintenance to insure trouble-free opera- °

tion. Outlined below are recommendations for the installation,
care and maintenance of these Unit Heaters.

INSTALLATION

Typical piping diagrams for these Unit Heaters are illus-
trated below. Care should be given to the entire piping lay-
out to insure the best results. Use hanger rods to hang unit.
The manufacturer does not recommend hanging units from the
piping.

All piping and wiring should be in conformance with good
standard practices and local codes.

MAINTENANCE

CORE: CLEANING

All unit heater coils should be cleaned at least once a year,

and more often under unfavorable conditions. Build-up of

dirt, grease and lint will reduce original heating capacity,
and may overload motor. The following are suggested clean-
ing methods.

1. Use a brush to loosen dirt on side where air enters the
coil and then turn fan on to blow the dirt from the unit.

2. Use a high pressure air hose to loosen dirt by blowing
from leaving air side of unit.

3. For a more thorough cleaning of coil, remove the fan and
motor, and spray a mild alkaline solution over the coil.
This must be followed by a very thorough hot water rinse.

CORE: INTERNAL CORROSION SAFEGUARDS

1. Provide controlled water treatment — but do not use an
excess of boiler compounds.

2. De-aerate boiler feed-water.

3. Insure rapid and continuous condensate drainage by
proper sizing and installation of traps and piping.

4. Clean strainers and check traps for proper operation.

5. Vent each unit properly.

6. Use low pressure steam whenever possible.

CASING:
Casings should be periodically cleaned to remove dirt,
grease and corrosive substances which might injure the fin-
ish. Any rusted or corroded spots should be cleaned and re-
ainted. Check accessories and motor mount. Also, check
an for tight connection to shaft, free rotation and proper
clearance.
MOTOR: CLEANING
During each inspection, remove all grease and dirt from the
outside of the motor. This is important as grease and dirt
act as insulation and thereby prevent proper heat dissipa-
tion, causing overheating of tne motor.
MOTOR: LUBRICATION
Lubricate motors in accordance with manufacturer's instruc-
tions.
Sleeve bearing motors with oilers—For normal service, re-
oil at the end of the first year and each 2,000 hours of ser-
vice thereafter. The amount of oil to be added depends on
the motor temperature and the conditions of service. For
normal service, use a good grade of light (SAE 20) non-
detergent lubricating oil. DO NOT OVER-LUBRICATE.
Ball bearing motors—The standard motors are pre-lubricated
bearing motors and do not require further lubrication. How-
ever, on special applications, a motor with other types of
bearings might be furnished. In this case, lubricate motors
in accordance with the motor manufacturer's  instructions,
which will be included separately or on a decal on the motor.
Where motors are operated in high ambient temperatures
and/or under severe conditions, they must be serviced,
lubricated and repacked at more frequent intervals. DO NOT
OVER-LUBRICATE.

PIPING DIAGRAMS

NOTE FOR 3128
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—PIT REFER TO TaBLE
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R00S
STEAM MAIN
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. PeR TuRN

o 3 " | da

87 1V | /8"
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orF

. 7
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PREFERABLY AT POINT APPROX /4 LB DROP N
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THAN 8-0°
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IF_SUPPLY PIPING 13 NOT
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VENT AT WIGH POINT.

6°LONG FULL

LOW P

GATE VALVE g BELOW INLET

1S INSTALLED.
RETURN MAIN

RESSURE VAPOR £ VACUUM SYS.

THIS LINE MUST woT | 67 LONG FULL

SIZE DIRT POCKET

! Esmuc CHECK VALVE

S-WET RETURN

LOW PRESSURE GRAVITY SYSTEM

RETURN MAIN

& LONG FULL

SIZE DIRT POCKET

HIGH PRESSURE STEAM SYSTEM

—PITCH DOWN— O ;

STEAM MAIN —~

BUCKET TRAP WITH
” AIR BY-PASS CAP'Y
VN DOUBLE NORMAL FLOW

STRAINER

UNION

VALVE  RETURN MAIN
TO OPEN
RECEIVER

UNION — GATE VALVE 22
@ 3 ZPITCH ON- woos
ﬁ - X M- _UNION
OVERWEAD T - STEAM

RETURN LINE MAIN
AR Lmz—/
—
COOLING ARM i FLOAT €
THERMOSTATIC
THERMOSTATIC - RAP
TRAP o

AR __~
LINE

JaT LeAST €QUAL TO WT f vavve
OF (NLEY &F vater Tad] VAWVE UNION'
ABOVE BOILER W.L [ BOILER WATER LUINE
TO NO PRESSURE R weaoe e e it
AT - CONN. NO. | CONN.NO.2
USING THERMOSTATIC TRAF USING FLOAT £ THERMOSTATIC TRAP

NO PR WET RET. 7 - 7/ FLOOR LINE

TWO-PIPE SYS. NO PRESSURE WET RETURN

Pipe sizing is based on the
type of heating system, pressure,
and flow rate. Consult the ASH-
RAE guide for complete data. On
hot water installations, the hot
water supply and return lines
must be of the same size.

The selection of proper traps
and air vents is very important.
Traps must be properly sized and
orificed for the pressure involved
and should be sized for a minimum
of two times the maximum con-
‘densing rate of the unit heater. In
case of doubt, consult the trap
manufacturer.
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AT TRANSFER SALES, INC.  Re—gummirran o, 2360-3398

P. 0. BOX 11103

GREENSBORO, NORTH CAROLINA 27409 DATE __ MAY 3, 1978 — - - —
03=03—~03 ‘K] THIS ORDER IS BEING HELD FOR APPROVAL
AND WILL NOT BE RELEASED UNTIL APPROVED.

O THESE PRINTS ARE FOR YOUR RECORDS.

CONTRACTOR: SNEEDEN, INC. ORDER HAS BEEN RELEASZD PER PRINTS.
BOX 3548
WILMINGTON, N.C. 28401 JOB: (4) 3 STORY B.E.Q'S

CAMP LEJEUNE, N.C.

ENGINEER:

QUAN.

EEE BN

| SUCTION DIFFUSERS
| FOR P-1 ( 1 REQUIRED)

|

EQUIPMENT LIST AND DESCRIPTION ACTION TAKEN

SECTION 15654-7
AIR CONTROL SYSTEM ( 1 REQUIRED)

220 GALLON ASME EXPANSION TANKS

1" TANK FITTINGS

440 TANK DRAINERS

AC-6F AIR SEPARATOR_WITH STRAINER

335 3/4" BRONZE PRV

2" X 2" ASME RELIEF VALVE, 3,850,000 BTUH, SET 30 PSI
489 3/4" VACUUM BREAKER.

SECTION 15654-4

PUMPS

P-1 CH.W. ( 1 REQUIRED)

TACO BB-4008, 4" BASE MOUNTED BALL BEARING PUMP. |
51,0 GPM @ 155' HD, 30 HP, 460/3/60, 3500 RPM 1
74.5% EFFICIENCY.

P-2 HeW. (1 REQUIRED)

TACO BB-4006, 4" BASE MOUNTED BALL BEARING PUMP.
215 GPM @ 30' HD, 3 HP, 460/3/60, 1750 RPM,

72% EFFICIENCY.

CONDENSATE PUMPS

CP-1 ( 1 REQUIRED)

WEINMAN D20C-4AEV20 DUPLEX CONDENSATE PUMP.

4 GPM @ 60 PSI DISCHARGE 2 HP, 208/3/60, 3500 RPM.
20 GALLON CAST IRON RECEIVER FLOAT SWITCHES MECH.

ALTERNATOR, LESS STARTERS.

CP-2 ( 4 REQUIRED)

WEINMAN D20-4AEV30 DUPLEX CONDENSATE PUMP. 1.7 GPM
@ 60 PSI DISCHARGE, 3 HP, 460/3/60, 3500 RPM, 20
GALLON CAST IRON RECEIVER FLOAT SWITCHES MECH.
ALTERNATOR, LESS STARTER.

G B STPARTER “FOR A -RPUMP ST

TACO 355, 6" SYSTEM CONNECTION 4" PUMP CONNECTION.

FOR P-2 ( 1 REQUIRED)
TACO 354, 4" SYSTEM CONNECTION, 4" PUMP CONNECTION.
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CHEAT TRANSFER SALES, INC.  re-susmirrar o 1360-3398

P. 0. BOX 11103
GREENSBORO, NORTH CAROLINA 27409

DATE _MAY 3, 1978 _

AND WILL NOT BE RELEASED UNTIL APPROVED.
O THESE PRINTS ARE FOR YOUR RECORDS.

03=02—-03 f] THIS ORDER IS BEING HELD FOR APPROVAL
CONTRACTOR: SNEEDEN, INC. ORDER HAS BEEN RELEASED PER PRINTS

BOX 3548

WILMINGTON, N.C. 28401 JOB: (4) 3 STORY B.E.Q'S

CAMP LEJEUNE,

ENGINEER:

EQUIPMENT LIST AND DESCRIPTION

HEAT EXCHANGER

C-=1 ( 1 REQUIRED)

TACO B12408SN HEAT EXCHANGER, 125 PSI ASME. 215 GPM
1.48° TO 180° WITH 2691 LBS/HR. OF 25 PSI STEAM.

.0005 FOULING FACTOR. 3.7 FPS TUBE VELOCITY 1.0 P.D.,
12" DIAMTER 4 PASS 5' LONG. LESS SADDLES 105.3 SQ.FT.
HEATING SURFACE.

SOLAR PUMPS

P-5 ( 4 REQUIRED)

TACO 1641-C, 2" IN-LINE PUMP. 120 GPM @ 45' HD,
3 HP, 208/3/60, 1750 RPM.

CIRCUIT SETTERS

90 det2y
i79L 3/4"

| 192 1,
'793 I-1/4"
i794 Azt 2"
{ 795 2

TRERICE BX93403-1./2, 9" SCALE ORGANIC RED READING
" EVERYANGLE" THERMOMETER. 3-1/2" STEM WITH BRASS WELL.
30° TO 240° RANGE.

TRERICE NO. 601, 4-L/2" DIAL PRESSURE GAUGE, 1./4"
BOTTOM CONNECTION. RANGES AS REQUIRED.

L/4" BRASS HEAVY DUTY, "T" HANDLE GAUGE COCKS

' L/4" IRON PIGTAIL SIPHON.
|
|
iLO SETS OF SUBMITTAL DATA FOR YOUR APPROVAL.

)

ACTION TAKEN







NUMBER

SD 400-3

SUBMITTAL DATA

Effective: May 2, 1977
Supersedes: SD 400-3

dated 11/10/72

Taco ASME Tanks are ASME and National Board

Stamped.

FINISH: Std. Finish Red Oxide Paint.
OPTIONAL: Hot Dipped Galvanized.
Gauge Glass Tappings — Std. Equipment.

Specifications

rking Pressure

ASME EXPANSION TANKS

OB:

2

'S

MP LEEUNE, N.C.

DATE SUBMITTED:

5

- 3-73

- MJ.

Location

hzz_O GAL.
AIR CONTROL. SYSTEM

SEPE )
4
kMg
A
l ~
- F ' r—ﬁq L
!’EfNP. " DIMENSION IN INCHES WEIGHT IN LBS. !‘
GALS 7 B c ) E F PAINTED cu.umzsr]
15 12 33 8 4 7%, I 45 50 |
BETRET 39 8| 4 L B 50 60
EETE T 52 8| 4 % Ty 63 70
0 | 14 48 0| s 8l | | 65 73
40 | 14 63 0] s 8l | | 83 93
60 [ 16 72 17 14 W |1 13 127
80 | 20 63 6| 8 |10 | 130 145
100 | 20 78 16| 8 |10 | 162 181
120 | 24 65 20 10 |11 | 1 195 215
F 38 ML 1 20| 10 | 11y | | 215 235
S 180 | 30 62, 22| 1 | 13, | 1y 295 318
220 | 30 77 ' TN B g T 355 383
240 | 30 81 22 | 1S e 385 415
310 |30 [ 1osy| 22 1 |3, [, | 480 517
300 | 38 1| 28| 14 | 1s A 485 515
400 | 36 | 93% 28| 14 |15 11/ 634 675
515 | 36 | 120%| 28| 14 | 15 11/, 789 840
550 | 42 97 17 16% | 2 834 882
Taco ASME Tanks are constructed to the ASME Code for Unfired Pressure Vessels
125 PSI
3715 F

vaximum Recommendec Temperature
Tanks are inspected and labeled by Authorized Insurance and Inspection Service
Gauge Glass Tappings — Standard Equipment
TACO, Inc., 1160 Cranston Streer Cranston, Hlu‘)tlle‘lis!‘?{l:LO'zQ?O USA Tel (401) 942 BDOO Telex. 92 7627

Taco Heaters of Canads, Ltd 3090 Lenwelh Drive. Mississauga. Ontario Tel (416) 6252160 Telex' 06-961179






ARMSTRONG kT

: SUPERSEDES:  5011.90

Al“ C"N'““l, “EVI‘:ES DATE: Oct. :";"“_'
FOR HYDRONIC SYSTEMS

ARMSTRONG BMA BOILER FITTING

Armstrong BMA Boiler Fittings are made in sizes 1" chrough 4”. The size selected should be the same

as the supply main at the boiler. The Armstrong Boiler Fitting is designed to remove the air at the

point of release - the boiler,

FIG. 1 in tnches

- T ATIC ] [
(q._—lu RADIATION All dimensions

l | PIPE
i wit| A | g lc | p | rueean | g
10 ARMS THUNG ‘ NO. B8 i B
1 M,\ i IV/\NK AHMSTHONG  fcereas B S e e M
- PUTING a1 1105 |4 J2s 15 f2 1 2] 7
iy 4 p— 1 - 5 ¥ w5 T ‘-4 ———
A 120102 14 2s 11z e fagf s )7
s &% (DSt [P PR R B S i 3
J;‘;— “SHORT NIPPLE BA 121105 14 128 |12 12701131 2 /
P o PR B e
s /T“" { A 2 |125 |45 |22 |25 |8 |2 .
T0P OF BOILER | ! '\l BvA 251124 a4 |25 |25 |3 [25) 2| 82
L By =T RPN P BT A R B
- gy B 3 (143 [as (2213 |4 |3 | 2|10
g NOT LESS THAN 2°'" BELOW "T‘A '“V’:"——': 4,‘7._—“ -,7 =1 e Fs
INSIDE TOP OF BOILER VA 4 |15; |44 |25 |45 |64 o l]

INSTALLATION NOTE

When installing Armstrong BMA Boiler Fittings, care should be tuken to ensure that diptube does not
[f standard diptube is too long for insertion in boiler, diptube

See Fig. 1.

strike any obstruction in boiler.

may be cut to suit. Diptube must always be installed below inside vop of boiler.

ARMSTRONG T™MA TANK FITTING

The Armstrong Tank Fitting is designed to maintain the correct amount of air in the expansion tank.
When selecting the Armstrong Tank Fitting it is important that the diameter of the expansion tunk bLe
known and a Tank Ficting be selected to suit as follows: -

. m s CONNECTIONS - NPT
oo i A8 DIAMETER [To TANK | 10 : A » e
| TO TANK ANK 10 BOILER
1 ‘ “TMA-9 gn-
. AL .l TMA-12]12, 13 or 14"
! Vent should be TMA-16 16"
A open when fill- TMA-18 18" 1/2% 3/4" 3.1/2% gm 1-5/6"
ing system. When TMA-20 a0
0. | | water . appears, IMA-2 20
BOILER . close vent, Vent TMA-24 24"
should not be re- e ) S MR S s PSR,
opened unless sys- TMA-L 48 U 1-1/4" 4-1/2%12-3/4" i
tem is drained,

* IMA-L may be used for smaller diameter tunks., Cut tubuing
. on installation to length equal to 2/3 diameter of tunk.

| r:r' . s
g EXPANS LON 'l‘:\Nl\j

ECCENTRIC COUPLING |
. " O g . P R [ )
: SUPPLY TO RADTATORS FLAT SIDE UP ™ "R 774 jMspiconG TMA F 11T ING
PIPE SIZING FROM BOILER TO Wi i s :jly,wwr

s TAEMAERNICPITTING - - T AHMSTHONG Hl A SHORT NIPPLE
DISTANCE OF HORIZONTAL PIPE FROM 1SMA TRLITCH UP NOT LESS

BOILER TO FURTHEST TANK o FITTING —pf 9 umu 1 n 5. T,
UNDER [ OVER 7 FT. | OVER 20 FT. — TSREDUCING ELL. INCKEASE PIPE SIZE FIKOM
7 FT. JUNDER 20 FT. | UNDEK 40 FT. il - l ‘lllh‘ POINT IN ACCOKDANCE WITH TABLE

: BT 5 1 G. 4 | ‘snunr NIPPLE
‘ X : e e £ BOILER

When using several Armstra.nq_tBoiler Fittinvgs on one boiler, only one Boiler Fitting should
be connected to a Tank Fitting. Expansion tank connections on remaining Boiler Fittings
must be plugged.

CAUTION: -

FOUM NO. 61373
9






NUMBER ‘ ‘
RUNPE TANK DRAINER

(11X [ ——————

EFFECTIVE: JUNE 1, 1967

Supersedes: SD100-8 dated 4/10,62

Purpose

Designed for fast draining of water from water - logged Expansion Tanks.

Features

# Low Cost

# Quick Air Charging

% Easily installed

# All brass body

# 117 long copper tube

# Air charging plug on side, preventing water from soaking installer
# Adaptable to any style drain valve

¢ Individually boxed for full protection

Operation

Removing the plug on side of Tank Drainer permits air to enter into top of Expansion
Tank, breaking the vacuum for fast and full flow draining of the Expansion Tank
and ‘or the Heating System.

o v R S i 2 R

B

Specification, Size & Dimensions

) APPROX. SHIP WHT. LBS. DIA. LGTH.
PRODUCT NUMBER SIZE. CONN'S. EACH 12 PCS. INS. INS.
440 NPT, 10 Oz. 8 18" 13
TACO, LNE.
1160 Cranston Street Taco Heaters of Canada, Ltd.
Cranston 3090 Lenworth Drive

Rhode Island 02920 Cooksville, Ontario
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SUBMITTAL DATA
ot

NUMBER

SD 400-2

Etfective: March 15, 1977

" Supersedes: SD400-2

dated 4/1/1975

AIR

CONTROL

ror: SNEEDEN

| WILMING

100, JiE.

| so8: (4) 3 STORY B.E.Q'S

CAMP LESEUNE N.C.

LOCATION:

PRODUCT NO.

ATRCONTROL.SYS. AC-LF

SIZE:

b

"

o A
|

N

ML

| b

E

"u

E

L H

J

/
/

}7 o

— F —
10 REMOVE

PURPOSE: THE TACO AIR CONTROL CONTINUOUSLY REMOVES EXCESS AIR FROM LARGE
HYDRONIC HEATING AND COOLING SYSTEMS.

STRAINER

M
|
- |

] —OQUTLET 8
e |IiLb |
! —_— 5 N >
| e T }_ 2 R - ~OUTLET
k4 l?'“‘":":k et qgf\ T e,
! 2'NPT =4 S—2'NPT
- § - - - E -
(4) 16 DIA HOLES
\ AP ACSF ASME-STAMPED WITH NAT. BD. NO. AC3F-AC20F
PIPE | PRODUGT NO. MAX §§; %,5 ;g SHIPPING
SIZE 1oss  [Wwitn A |lBlc| o =] F G Wl S PO g%l 241 WT.
inchey | Meavne s LA Max (gpm) 553 o ’(ZJ strie:isrsuzfst‘:":itr'\‘enJ
2 [ AC2 | AC2F [ 8625[18| 6| 538 | 12.75 | 13 | %"NPT| % NPT 80 | 22| 8e] 72| a6 a8
2% | Ac25 | Ac2sF [10750[20] 7| 588 | 15.75 | 16 | %'NPT| % NPT 130 | 34| 122] 102 72| 78
3 | Ac3 | Ac3F [12.750]27[ 8| 1050 | 18.00 | 18 | %"NPT[1% NPT 190 | 1] 190] 162] 100[ 122
4 [Aca | AcaF | 14 [29] 8] 1200 2000 | 19 [ % "NPT[1% NPT 330 | 80| 325] 272] t10] 141
5 | Ac5 | AcsF | 16 |32] 95 [ 1300 | 23.00 | 22 | %"NPT[1%"NPT 550 | 112] 510 422 162 200
Y AceF | 20 [37] 11 [ 1400 2700 | 26 | wnpT| 1% NPT 00| 180 740 618] 200[ 243
81 AC8 | AcsF [ 20 [41]12.4 | 1650 [ 31.00 | 28 | %"NPT|1%"NPT 1500 | 246[1260[1060] 290| 358
10 | AC10 [ Ac1oF [ 26 [45[ 13| 19.00 | 34.00 [ 32 | %"NPT[1% NPT 2600 | 392[2000]1670| 425] 520
12 | AC12 | AC12F | 30 [54| 16 | 22.00 [ 4050 | 37 | %'NPT[1% NPT | 22| 3400 | 548|2900|2400| 825|1050
14 | AC14 | AC14F | 36 |63 19%] 24.00 | 4650 [ 43 | % NPT 1% NPT | 2a| 4700 | 732|3500|2850] 950]1230
. 16 | AC16 | AC16F | 36 |67 20%| 2650 | 49.00 [ 44 | %"NPT|1% NPT | 24| 6000 | 845/4600|3800[1210]1570
| 18 | AC18 | ACIBF | 42 [76] 24 | 28.00 | 5550 | 61 | %"NPT| 1% NPT | 30| 8000 |1125]59001a900117752200
20 | AC20 | AC20F | 48 [87] 28 [ 3050 | 62.00 | 58 | % NPT|1% NPT | 36]10,000 | 1435|7400 6200 2600|3200

3090 Lenworth Drve
Mississauga, Ontarnio

TACO HEATERS OF CANADA, LTD

Taco, Incorporated, 1160 Cranston Street, Cranston, Rhode Island 02920

printed in U S A






SUBMITTAL DATA

?

- REDUCING

L]

i

NUMBER

SD 100-1

Effective: June 15, 1976

Supersedes: SD 100-1

dated 10/31/73

VALVES

RELIEF

VALVE

Nos. 329 & 335 REDUCING VALVES

PURPOSE:

FEATURES:

No. 329

Automatically feeds water to a hot water heating system whenever pressure in the system

drops below the pressure setting of the valve.

— Fast fill rate on model 329
Built-in check to prevent emptying system if incoming pressure fails, Also permits
strainer cleaning without emptying system.

- Nonsticking, hi-temp discs.

- Hi-temp, reinforced diaphragms

No. 335

DUAL CONTROL

Product | Material Size Maximum Maximum Diﬂ“"“““s Shipping Wi/Ib
& Type Connections Pressure Temperature A B c D Ea. Ctn.
I Cast %2""NPT & 200 psig 200°F 515/16 | 4116 | 15/8 45116 | 21/4 27
lron Sweat
335 | Brz %" NPT 200 psig 200°F | 612 | 32932 | 158 478 Sk 122
i I T

Incorporated 1160 Cranston Street, Cranston, Rh?,.ﬂ,e.,.'usif}"d 02920 Telephone [401) 942-8000 Telex: 92-7627

aco Heaters of Canada, Ltd. 3090 Lenworth Drive, Mississauga, bnlario Telephone [416] 6252160 Telex: 06 961179







STEAM & HOT
WATER
VACUUM
RELIEF VALVE

SUBMITTAL DATA

SD-100-11

Effective: June 15, 1976
Supersedes: NEW

| D e—.
| B et e
e g v R

=

FOR LOW PRESSURE STEAM SERVICE —

An effective control for preventing excessive
vacuum conditions in steam heating and steam
processing systems. When the supply line is
shut off, steam condenses and a vacuum

fxacis UNIT HEATERS Sty N <— TACO 488 or
can be c:eatted which not oniyddffe(;ls sys:em SN }I d‘_mm 489
operation, but can also cause damage to the - 4|
4 ‘ . < TACO 488 or

equipment. Taco 488 & 489 Vacuum Relief
Valves protect against this hazard by automatically
admitting air to the system, thereby breaking

the vacuum. Used on jacketed kettles, unit

heaters and low pressure steam heating systems, [

489

W PIGTAIL NOT NECDED FOR
PRESSURE UNDER 5 1BS

IRAP

MAXIMUM TEMPERATURE — 250°F
MAXIMUM PRESSURE — 15 psi (steam)

VENTING CAPACITY — No. 488 = 13.5 cfm
No. 489 = 21.5 ¢fm

FOR HOT WATER SERVICE —

e e Mt 0 TR A

Automatically vents a system if vacuum occurs.
Opens at less than %’ vacuum. Design features a
dry guide which is Iocated out of the water and
away from corrosion. Construction is bronze body
with silicone disc.

TACO 488 or T & P RELIEF

MAXIMUM WATER PRESSURE — 200 psig
MAXIMUM TEMPERATURE — 250°F

NOTE: Vacuum relief valves are not designed or approved
for use as back-siphonage backflow preventers.

Product : Size [Shi'pping Wt Venting Dimensions | Maximum Maximum Maximum
. Ne. | ». Capacity A Width |Pressure Ho0 | Temp. Hp0 | Press. Steam
488 ! ‘/z” ( 3/8 Ib. 13.5 c¢fm - o~ 1%"” | 2001b. | 2500F 15 psig

{ 489 ! 3/4 |b. 21.5 cfm 2 1% 200 Ib. 2509F 15 psig

Taco, Incorporated 1160 Cranston Street, Cranston Rh

Litho n US A

ode lsland 02920 Telephone [401] 942-8000 Telex: 92-7627

Taco Heaters of Cdnada Ltd. 3090 Lenwonh Dnve Mnss«ssauga, Ontario Telephone [416] 625- 2160 Telex: 06-961179
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DAYDE MUVINIEWY ana GUVO
CLOSE COUPLED PUMPS 1750-3450 RPM

SD 300-3-21

EFFECTIVE: JULY 31,1974 SUPERSEDES: SD 300-3-21 dated 10/31/72

SPECIFICATIONS

hos: (4) 3 STORY B.E.Q'S

DATE SUBMITTED: & -3-7¢

-BY: M. J.

\ Location  Model No.  Pumpsize  Impeller Size GPM  Head  Voltage  Phase
STANDARD CONSTRUCTION OPTIONS 7] 10 /55’ 0/ /
N CH.W. BB48 4 5 40/3/6¢
Description Bearing Bearing Coupled
Frame Ball Bearing | Sleeve Brng. 3
Coupler 4 Way Flex | 4 Way Flex For Larger Performance Curves See Catalog No. 300-3-1
Structural Structural 85 l T s et lae Tl ] | P T
Baseplste Steel Steel l | & - | e . I 4008
Alloy Sti [ Stainless® | e " 1750 RPM
Shaft-Pump Alloy St Alloy Stl (Mtr. Shaft) Steel
Permalife 1 |Permalife 1 [Permalife 1| Permalite 2° !
._’ Mech, Seal (250F) (250F) (250F) ] (300F) Lo
Stuffing Box 250F 250F 0 Yes ;s |
Bronze Gland w/ with with with B
$.S. Studs & Nuts Stuft Box Stuff Box Stuff Box Yo
[ St. Steel
Shaft Sleeve Cupro Nickle | Cupro Nickle| Cupro Nickld w/Stuff Box
Impaller Cast lron  [Cast lron |[Cast lron Cast Brz
Special Imp. Cut 0 Yes ...
Motor, 0.D.P.
60 cycle, 3 [ 1750 BB |1750 SB [ 175088| O
phase 230/460 | B 3450 BB (] 3450 BB i
Purocell Filter [ YES* .
Coupler Guard (] YES* ‘a |
Brz. Const. ) YES* 2 |
Comp. Flanges
ASA (] YES® 0 0 100 150 200 250 300 35 400 450 500
Bw. w“r Ring 0 YES* i FLOW-'GAI.LONS PE’:R m I Y
Working Pressure |175PSI** [175PSI** [175PSI** —] 7. - ua B a0 | ; l 4008
Test Pressure | 250 PSI [ 250 PSI__ | 250 PSI R @l ) el 1 reeme
*Not Included In Standard Coest 20 N ar S £ o | A0 REM
**in accordance with ASA B16.1 i 8 £ B | ‘
‘= & "N | |
SIZES AND DIMENSIONS * N & |
ad y ™ & P 1
| 3¢ L0
LA | y SR A
| ‘ } | T { § I | ' |
T PT U 5 !
II""fi%‘Ti'“
i 3 T 1 | el | ]
- . ‘ e | 780 |
- g» T i % .
: . G w3
| s T ( — ‘ ‘ -~
l etad 3 | |
20 30 40 600 700 800 900 1000
FLOW-GALLONY PER MINUTE
Motor | Suction & ' ’t1
Product No Motor RPM HP |Dis. Conn, ¢ ¢ K F B ) H A 0 b IQ 4" T
_ o 2B 4008 1750 : o |8 |33 (|| (4 | % 9% |6 | ;X‘: 112:372 42
€ gg 10, [16%, |50
*m 2| BB4008 3450 30 4 18 |41 | 11% [ 7% |39 |4 % |ox. | 6 | 9w }gg?‘ }g‘;f{: g
ig 0%, [19%; [51%
o | ccaoos 1750 : o 12 | %l v || % [ |6 || 7 [13m ggz‘
4
gé % 10K, [16%, [31%
& | cc4oo8 U0 | 3 4 4 113 |10 (6 |10% |1%| % 9% |6 |9% {83{;. }g';g: gg;ﬁ
w 10% (17 |34%

TACO HEATERS OF CANADA, LTD.
3090 Lenworth Drive, Mississauga, Ontario

TACO, Inc., 1160 Cranston St., Cranston, R.l. 02920 printed in US.A.
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BASE MOUNTED and
CLOSE COUPLED PUMPS

4006
1750-3450 RPM

. SD 300-3-20

EFFECTIVE: JULY 31,1974 SUPERSEDES: SD 300-3-20 dated 10/31/72

boB: /4

A'S
MP LLEJEUNE N.C.

bb’sw. i AR Ui i i S8
DATE SUBMITTED 5 -3 Jg BY: M J 3
\ SPECIFICATIONS Location  Model No.  Pumpsize  Impeller Size GPM  Head  Voltage  Phase
STANDARD CONSTRUCTION OPTIONS " [ ‘y /
e W, BB-400 4 215 30" 40/3/60
Description Bearing Bearing Coupled b G
Frame Ball Bearing | Sleeve Brng.
Coupler 4 Way Flex | 4 Way Flex For Larger Performance Curves See Catalog No. 300-3-1
Structural Structural T ‘ I s -
Baseplate Steel Steel ] -[ e e l s i ) e 4006
Alloy Sti ] Stainless® ) | § a2 gf el 1 L ‘ \ 1750 RPM
Shaft-Pump Alloy Sti Alloy Sti (Mtr. Shaft) Steel s ©el E S- o !
Permaiife 1 |Permalife 1 |Permalife 1| Permalite 2° ! | <
Mech, Seal (250F) (250F) (250F) [ _(300F) | Lok
Stuffing Box 250F 250F | [ Yes N— | 3
Bronze Gland w/ with with with P&
S.S. Studs & Nuts Stuff Box Stuff Box Stuff Box .
o [ St. Steel 2|
Shaft Sleeve | Cupro_Nickle| Cupro Nickle| Cupro Nicklg w/Stuff Box >~ ® -
Impeller Cast Iron | Cast Iron __ [Cast Iron Cast Brz. ,‘."i[ O@G
Special Imp. Cut O Yes ........ "'N
Motor, 0.D.P. i
60 cycle, 3 1750 BB|1750 SB | (J17508B| OO ‘
phase 230/460 3450 BB [] 3450 BB L
Purocell Filter [ —— O YEs® g
Coupler Guard — ] YES* 2E
Brz. _an_st [ YES* ¥
omp. Flanges
AsA 0 YES* -
Bronze Weaf “Ring - [ YES*
Workmg Pressure 175PSI** | 175PS|I** |175PSI** —— V 4006
Test Pressure 250 PSI 250 PSI 250 P8I ! ‘ S

*Not Included In Standard Cost
**|n accordance with ASA B16.1

SIZES AND DIMENSIONS

-

i) 2
15 .
ma
5
) 100 200 300 400 500 600 700 800 90 1000
FLOW-GALLONS PER MINUTE
Motor | Suction &
Product No. Motor RPM | HP |Dis. Conn. ¢ ¢ K F B ) H A D X N M E
> 114 6'%, |12'%, |35%
— BB 4006 1750 2 o |2 |ou| vl | 2% |3 | % | 8% | 5w | 8w | e 12-;(‘ 353
= 3 7%, |13%, |36 7%
%3 10 8%, |15
ns BB4006 3450 15 4 13 | 35% | 10, | 5'% B% |4 Sa 8% | 5% | 8% 8, |15 43%
20 104, |16
1Y 6 123%, | 24X,
a g €C4006 1750 2 4 12 6% 6% | 5% 4% |1 % 9, | 5% | 8% 6 123%, | 24%,
8: 3 7 13%, | 25%;
asa 10 12 1 6% | 6% [5% 4, 11 % 8%, |15% |274%.
] €C4006 3450 15 4 12 6'% 62 | 5% 4y, % 8%, | 5% | 8% 8%, |15% |29%
20 14 13 |10 |6 10% | 1Y% % 104, [16'%, |31%,

TACO HEATERS OF CANADA, LTD.
3090 Lenworth Drive, Mississauga, Ontario

TACO, Inc., 1160 Cranston St.,

3

Cranston, R.l. 02920 printed in US.A.






ety tio. M = | WEIRmMmEn

Allglls' l, '973 CORPORATION @mm@ Company

290 Spruce Strest Columbus, Ohio 43215 (614) 221-8351

Types *““ACV, ADV, AEV, AFV"’ Condensate Units
With Cast Iron Receivers

MODEL No DZOC-4AEV20 SINGLE OR DUPLEX Pump  No. C P-. ' DZ'DC‘ 4AEV20
PuMp RECEIVER Sizé 2 /) GaL. FoR: (4) 3STORY B. E e
EDR O Fsi 2. HP

3500rPM PH. Cv. VoLTs Bina -y Biere

——e e e

. REC 45 8 60 GAL. REC.

GLASS FoR /»Gnues GLass For ~ SINGLE UNITS

C
.. P K S PT. INLET
W RT veny - THON Bwrcy
1 — INLET STRAINER
3, P T. DISCHA | 1y 7Y 4 " OnLY
: ; o % 27| when SpeciFiep
[~ J \
| 3] ! b D

A} P.T. DRAIN

== N ey

-

-4-SL0Ts FoR § BoLTs S

A
- GAUGE GLASS FOR GAUGE GLASS FOR DUPLEX UNITS
‘ 20 8 30 GaL.REec [ 45 8 60 GaL. Rec. C
pe=——=lP ——r] " MECNANICAL—\ K kS PT |
B - ”/—/‘Ii PT.VENT ALTERNATOR P4 T T. INLET
1 .
,1: ] = 21 ...... INLET STRAINER
(] Ky PT DISCHARGE l i_ﬂ__("‘\, W £ ONLY
! "/ | / I S “‘.\ )‘1/ WHEN SPECIFIED
J
B = =Bl ' Y-iap
11 — ;" o
5= = :11*4 VD k- l
L= —Z ' L e ——F — \3" T Draw
e st . L h
4-SLoTs For BoLTs
e ——— ————8
Rec- Jmer|l Al B |c|ce|o|eE|F {6 mn]|o]k][rs]o
x| 20c 2 | 24 | 63| 18| 2a | 0] woy| 75| 6 9 | i3y | 133 [ e [ 19§
¥ | 30c 23 | 24 | 255 263 ]| 24 | 0 | 08 | 1f | e 3§ | 3§ | 3§ | 73 [ 19§
asc 3 3 | 25 | 265 | 36 | 10 [ 64 | uf | s 3§ [ 13§ | ef | 83 | 19}
67¢C 3 36 [ 36 | 374 | 36 [ 10 [ 16§ | 17} 8 ef | i3] | 1f | e} [ 193

Puvp |DIS| M | L |VD]| 2Z

aacv | 1 |ie3 | 9% | 2% | 3¢

QAEV | 1 | 223| 1l 3| 4

’ eacv | 1} [235( u [ 33 | 33

eaov | 1§ | 26f| 12} | 3} | s4

6AFV | | 28| 16 4
¥ 6AFV DuPLEX UNITS NOT AVAILBLE t i 1] e

ON 20 8 30 GaL. RECEIVERS

Supersedes Section 900, Page 206
Dated January 1972







Section No.
Page 206

900

August 1, 1973

7. 4

CORPORATION

weliniman

RUIMIP) company

200 Spruce Street Columbus, Ohlo 43215 (614) 221-8351

Types ““ACV, ADV, AEV, AFV"’ Condensate Units
With Cast Iron Receivers

I .
MoDEL No DZD-4AEV3O SINGLE OR _DUPLEX Puupi No. CP-Z- Dzo -4AEV30

Pump RECEIVER Size 20 GAL. FOR: (4) 3 STORY B E.Q's
EDR O rsi 3 HP
35w RPM PH. Cv. VoLTs cg,é.,, By DATE %
GLASS FOR Gauce GLass For  SINGLE UNITS =
REC. f45 8 60 GAL. REC. S c
" PT. INLET
Ii PT. VENT FLOAT SwiTCH
3 INLET STRAINER
P T. DISCHAR ,5"4 / ONLY
% /1 When SeeciFien
B e’
vD
\ b
-4-SL0Ts FoR § BoLTs
( GAUGE GLASS FOR GAUGE GLASS FOR DUPLEX UNITS

20 8 30 GAL. Rec. 45 8 60 GAL. REC

[ :

q — —CP . MECHANICAL
\ { J,//”"* PT VENT Atrediaray. — K ——1KS PT. INLET
[ ,I,J — INLET STRAINER
i-\ aaaaaa
o \ PT. DISCHARGE P g’:‘ [ ONLY
" i " I / ; .\1)/ WHEN SPECIFIED
=NE=) AR g D
s = l_H__:c
AT = VD | et
o S o | e f—t—F—| M3"PT. Onaw
k=G ~—1=G — L H
PR 4-SL0Ts FoR} BoLTs
e N o B ————
REC fmer| Al B | cler[D|E|[F |6 |H]|u]K]|KS]| O
¥ | 20c 2 24 | 163 | 18 | 24 0 | 103 | 7% 6 9 | 13§ | 13§ | 63 | 19}
B %[ 3oc o | 24 | 25i[2ei | 2a [ o [ o [ v | 6 | 3§ 3y | 3g | 73 | 18}
45c 3 3 | 25 | 265 | 36 | 10 | 65| ug | s 3§ | 3§ | e | 83 | 19§
67C 3 | 3 | 3 |375]| 36 | 0| ey | i7f | @ ief | 13§ | 8f | o3 | 19}
Pump OIS M | L |VD]| Z
ot ancv | 1 163 9% | 2% | 3%
ApEV | 1 [ 222 | 1 33| 4
. eacv | 1f | 235| u | 3} | 33
sapv | 15 | 26| 12§ | 3 | s§
% 6AFV DUPLEX UNITS NOT AVAILBLE gaev it bl e 4| ¢
ON 20 8 30 GAL. RECEIVERS

Supersedes Section 900, Page 206
Dated January 1972






SUCTION DIFFUSER

NUMBER

~ $D-400-5

Effective: April 10, 1975
Supersedes: SD 400-5
dated 3/9/73

FEATURES

DIFFUSER - Provides ideal flow con-
ditions for pump inlet. Protects the
pump with minimum pressure loss.

START UP STRAINER - A disposable
fine mesh strainer can be specified that
isremovable without loss of protection
of the larger perforations in the suction
diffuser.

FLOW - Direction is such that foreign
material is trapped inside the strainer
for easy cleaning and removal.

PIPE SUPPORT - Just cut a piece of
pipe (without threads) to the approx-

DIMENSION DRAWING
GAUGE PORT

\

A —

SYSTEM

TO REMOVE
STRAINER

-

— re—H

J

PUMP

LI/4_PIPE

Therefore AP = (? 12 Where O P = Pressure Drop
v

TYPICAL SPECIFICATIONS

Provide at each pump a Suction Diffuser of size
and type noted on drawings. Units shall consist of
angle type body with inlet vanes and combination
Diffuser-Strainer-Orifice Cylinder with 3/16" diameter
openings for pump protection. (Unit shall be equip-
ped with disposable fine mesh start-up strainer which
shall be removed after thirty days of operation.) De-
sign shall be such that foreign particles are trapped
inside the strainer. Body shall fit pump and connect-
ng pipe size. Unit shall be provided with adjustable
support foot to relieve piping strains from pump :
suction. Mechanical Contractor shall provide valved
gauged connections to Diffuser inlet and pump suct-
ion to indicate when cleaning is needed.

PRESSURE DROP — PSI

TACO HEATERS OF CANADA, LTD.
3090 Lenworth Drive
Mississatiga, Ontario

o0 » EE BN R LT

C, = From Table Temperature - up to 250° F.

g .6 PRESSURE DROP CURVE

-

Note: C.V. = Flow rate in GPM with 1.0 PSI pressure drop through Suction Diffuser. Pressure - up to 175 PSI in accordance

o s a0 sRa0Ns 1000 ™ e e o

with ASA B16.

imate length; insert support foot and D_/
adjust the load for greater pump align- LD
ment and protection. ADJUSTARLE = FOQY
Mool system | pume | cv. Factor| Mae fre | PMERSERS__[Sni Wt
. 350 | 3 Flg 2 Fig 110 40 ™| 7% 8| %'| 2%°| 4% 45
351 jjngzlﬁf_lgi 110 40 ™ | 7% | 8% % | 2% | 4% 45
352 | 3 Fig 3Fig. 200 50 % % | e 1 2% | 4% 57
\ 353 | arfg |3Fg | 200 | 50 7% | 7%| 8wl 1 2% | 4% 62
354 4Flg. | 4Flg. | 350 80 | 9% | 7v%| 9| 1 31, | 5% 95
348 5Flg. | 4 Flg. 350 80 % | 7Y | 9% | 1 3, | 5%| 112
349 | 5Fg | 5Fg | 520 | 125 107 | eniEnm | 3 5% | 150
355 | 6Fg | 4Fg | 350 80 o, | 7v| 9| 1 3%, | 5%| 125
356 6Flg. | 5Fig. 520 | 125 10 9% | 11% | 1 3 5%| 160
9576 g |6 Fig 760 | 150 11 8% | 11% | 1 3 5%, 180
358 | 8Flg. | 6Fg | 760 | 150 11 8% R I 3 5% | 205
359 | 8Flg. |8Fg | 1000 | 275 11% | 13% | 16 1% | 2% | 5%| 280
(370 | 10Flg. | 8Fig. | 1000 | 275 11% | 13% | 16 1Y, | 2% | 5Yi| 298

1

s e bubea

FLOW RATE — GPM

TACO, INC. 1160 Cranston Street, Cranston, Rhode Island 02920

Printed In USA







"wS'" SERIES

NUMBER

g

oD 200-1-3

Foe A3k
Job (\‘SI3

CANM

EFFECTIVE:
SUPERSEDES: SD 200-1-3 dated 9/7/73

AND ""L. SERIES

HEAT EXCHANGERS

JANUARY 17, 1975

A

Wt >

o

.

“L' SERIES

® ALL UNITS ARE REGULARLY CONSTRUCTED TO THE ASME AND ASA CODES ®

STANDARD TUBE PITCH IS 15/16"” TRIANGULAR
o i LOCATION LOCATION LOCATION
Heater Number .. B'Zr4085~ ...................................................................................
Ko, OF POSSES oo sn s smmsvrsmss ey s tusseabsss nrmsessixs o bt s pessansafbivmansssaihenss GRS e peid U iaat ol 5o BN s s e s TR S PR DT
TUbE CAPACHY == .. avucraninmaomns smwnnas idibisssssnssdosampasasss 2-‘ N PM ..............................................................................
lube Temperature YO oc- MISC . | s ‘ s g .................................................................................................
o o 30°F
Tube Temperature — Out .. l ....................................................................................................
Steam Pressure PST iioceaveriivan it sabine s qtuseansed 25 P ...........................................................................................
Shell Capacity —1.. ool I ST qu,‘ /A" ...............................................................................
Shell Temperature TR I Shbior o o BN T o R B R R
'hhull Temperature == QUL .......sccononmspssisismsisipomsey BB OB o dcsssrcossussusevsseepmermsmprmnsefins mpbrmpmagheibis s TR TR
Press. [Drop: — TUDBES ..ivrvirsvesve vmveoss derominsssvs amsssins BBTE i o Lo inaimemsreioniier danreslbisiormepssepisbomiytmsic
Press. Drop 10 £ 7= ot S wsrw s T P L TS P T T TPRP PR PR
Head Materiall ... : s s g vorgmes soes £ﬂ5f.z’?4~ ..............................................................................
Tube Plate Material ......ccocvvvvivviiiiiviiiiienianiade. rST[[ ..................................................................................................
TUDING — criieiiiriiciiiiiciiiniii e e eesennsenns COP[R ........................................................................................... )
ASME Stamp & Certificate ... Yes ﬂ No [ | Yes [] No []| Yes [] No [] :
S¥aTo o] [ GRIAE, I SR PSPPSR ) Yes [] No pd | Yes [ No [ | Yes [ No [
MATERIALS AND PRESSUVIVRVEﬂsi
PRESSURES — PSI
UNIT m 2) (2) WORKING MAX.
DIA. TUBING SHELLS | TUBEPLATES |  HEADS TEST ASME :’E"::‘
{Copper) 2 PASS | 4 PASS | 6 PASS :
S 58" — Steel | Castlron | Castlron | 225 150 375°F
) 4! ; Yy — Steel | Cast Iron | Cast lron 225 150 150 375°F
r“_“ 6" 3 Steel | Cast Iron | Cast Iron 225 150 150 150 375°F
8" 3’4 - Steel | Castlron | Castlron | 225 150 150 150 375°F
10” Ya- Steel | CastIron | Castlron | 225 1253 150 150 375°F
12" 3" — Steel | Cast lron | Castlron | 225 1253 1253 150 375°F
14" 3 — Steel Steel Cast lron | 225 1253 1253 150 375°F
16" Yar—- Steel Steel | Cast Iron 225 1253 1253 375°F
18~ Ya''— Steel Steel Cast lron 225 1253 1253 375°F
20M - Faghz Steel Steel CastIron | 225 1253 125° 375°F

m
(2)
(3)

Available

in bronze at extra cost.

Available in other marerials — some at same cost — others at extra cost.

These sizes ovailoble with fabricated steel heads to meet ASME Code for 150 PSI working pressure at extra cost.

Peintad In US.A.
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SADGAE ARRAHGEAUNE VO MIES 4 U 12

TSz wen 00
34" NF1 ONIE
B LARGER

e

befod—se

1 ey ——

£

PRODUCT NO. DIMENSIONS IN INCHES
H 4 6 p
pass | pass| eassf A | ¢ P 3 f 6 Hpo f e v [n Je Jo K s o v fw]x] v]
S ( S L S L S | S 1
SERIES | SERIES [SERIES JSERIES JSERIES JSERIES SERIES |SERIES BERIES BERILS
BA204| B4404 as| o9 3 LY BNTEY B i85 ] a 1875 2 | 25 24 rasl asifoaast st |l 85| 25] s
B4206| B4406] sl ns 39 75
BA208| BA408 s | 435 51 84
B4210] B4410, ECEY BT 63 94
B4212| B4d)2 675 LTS 75 151 104
B4214| Bad14 L) 87 21 123
B6204) Bo404) BoLOA| 6t | 1) 3 [LEN BT 1815 4B | 485 4815 ! 28 4t as )| an)ios 151 2l i 0081 | 21 2 125 3 120
B6206 | B6AD6| BebOE )Y (1] 40 h 21 21 148
86208 | B6408| Bo60E 1251 4 412 52 ' 251 251 182
B6210| bod10]| BE610 \ A [1} 207
B6212| Bea12| Bob12 ' ‘ 1814 76 3l 31 215
B6214| BoAI4| BEOI4 48 262
B6216| B64IG i 100 290
B8204 | BBAOA| EBEOA| so 6 5125 28 5 4 b 21 21 i 1 i 2 i Jzs 4 192
BE206| BBa0GL| BREOG f Y 57 40 251 23
88208) B8408| BB608 4 1 5124 52 3l 283
88210] 83410 B8610 1 b 64 4 126
B8212| vs412| 88612 e [ 16 1.251 369
BB214| B84 14| BBGIA SC 4 " 88 390
BEZ16| BBAlb| BY6LG " HY 100 of 453
B218| B8418| Ba6I8 10l 12 196
204 |B10404[B10604) 105 | 1¢ It 125} 6 6 629 285 63 95| 72 2w 31 3 n iy 3 a1 135 25 45 | 285
10206 1610406 | B10606 i ' 28 10 405 (% 9 4F 353
B10208 (610408 B10608 tal g ] 4 525 1.251 415
BL0210(B10410{810610 ’ } 645 6f 476
BI0212|B10412|B10612 4 765 181 537
BIO214[B10414]B10614 6 885 598
B10216]B10416 B8 H g 1005 21 660
BIOZIB|B10418 H 100 Ha 1125 21
810220810420 11 1245 82
3 12208 181 2406812606 ] 128 | 19 | 29 28 | 8125] 13N 7314 1l 8 58) 841 I aF ) 1281 3 ar | a1 fa2 25 5 | 510
vicll8 Wamos T 10 ] 53 6F 596
"‘"" 812210 10[B12610 & § a 65 151 681
B12212[B12412|B12612 b4 3 n 2 m
B12214(B12414]B12614 76 i 89 8f 857
BI2216 612416 88 1315 101 251 941
B12218(B12418 100 § 113 1027
B12220(B12420 12 125 1
B14206 [614406|B14606] 14 | 21 875 110 12 12 12 8 10] 42 8 65] 8 31 6F Al 1251 Al a1 | 61 |5 14 12325 5 968
B14208 B14408|B14608 19 22| 54 21 664
BI4210 [B14410(B14610 51 34| 66 8 15
814212 [B14412(B14612 63 46| 78 847
BI4214 [B14414[B14614 % |8 58 | 90 251 937
Bl4216 [B14416 s 10 {102 1029
BI4218 (814418 99 82 |114 10t 1120
B14220 814420 11 94 {126 3l 12i2
816206 |t16406 16 |23y 251 % 975 1 13 13 13 [} 0] 43 92) 18 6f [ 151 6 41 | 61 15 1335 S8 | 745
816208816408 4 i 22] 55 21 863
B16210(B16410 ) LU |6 251 981
B16212]B16412 64 62 %l 9 . BF 1105
BI6214|Bibd 14 /6 Iz 581 91 10 1187
BI6216|B16416 8751 8¢ 101103 \ 3l 1305
BI6218[B16418 o] 5| B 821115 1424
B16220{816420) =TS o 940127 1541
818206 (818406, 18 125 |l 2251 25 fos |2 14 it} 14 6 9] 425 107] 83 6F of 2 6ff a1 | 61 6] 14 63| 902
B18208)818408 aae] 95 37 21] 545 8t 1044
B18210|818410) »al sl 49 |10 33| 665 251 1183
B18212|618412 i) 6251 61 45| 185 10¢ 3 1326
B18214]B18414 x| 15| 1 51| 905 1436
B18216B18416 22| ses| 8 691025 1586
BIB218[BIB41S Lol WS 9 18 LREE) 12¢ 1732
B18220|B 18420 = Juesps |12 931265 i 1871
820206820406 20 251 »un i 15 15 15 6 9] a3 | u2| 88 8F 6t 21 6t 61 | 81 6| 1l | 65060,
B20208[B20408 39 37:. 1 1) guughemisins 21| 55 251 1226
820710620410 51 49 33l 67 10 3 1386
B20412 6251 61 45) 19 1547
B20414 EEY A 51| 91 12 1706
B20416 Be51 85 |13 69103 4 186/
B20418 L3 985 97 E1R IR K
820420 N L ] 91f122 144 TN
Faco Heaters Of Canada, Ltd.
3090 Lenworth Drive Taco, Inc. 1160 Cranston Street, Cranston, R.l. 02920 U.S.A.
Mississauga, Ontario G i
- o - ¢ o T 2 o







NQ. ib41 CARIRILGE | YPLE
NUMBER CUSTOM IN-LINE PUMP ;

SD 300-1-17 |[errecTive: APRIL 1, 1974[ NOTE: TACO submitta Data shes

SD 300-1-5 SD 300-1-8
. SD 300-1-9 SD 300-1-10

SUPERSEDES: NEW are OBSOLETE and are

NO LONGER VALID.

w08: (4) 3STORY B.E.A'S
CAMP LEJEUNE, N.C.

Date Submitted: .2-7%8 By: M.\
LOCATION PUMP SIZE GPM HEAD PHASE

R5 \
L4-C 2% 124 45! 208/3/60 |

SPECIFICATIONS:

MOTORS

1750 RPM, Three Phase 200V or 230/460V 60C
Sleeve Bearing Motors. Also available in Single
Phase with overload protection except 3 HP.

BODY
Cast Iron or Bronze with flanged in-line connec-
tions. Companion Flanges are included.

IMPELLER

Cast Bronze, Closed, Dynamically Balanced. 1

. DRIVE COUPLING 35
Non-Metallic / Vibration Dampening

SHAFT

Stainless Steel with Cupro-Nickel Sleeve.

FRAME

Sleeve Bearing ,Disc Type, Oil lubricated. RE-
MOVABLE BEARING CARTRIDGE FITSALL
MODELS. Dip Stick to measure oil level.

MECHANICAL SEAL
2 Piece Standard—250°F Operating Temp.
Hi-Temp —Extra Cost
300°F Operating Temp.
WORKING PRESSURE
176 PSI... in accordance with ASA B16.1

REQD NPSH.-FEET OF WATER

NOTE: Flanges are tapped for gauges

i i
FLOW-GALLONS PER MINUTE

SIZES & DIMENSIONS:

Flange
Size H.R. A B ¢ D
1% 24, 21
164+ | 2 2 267 23 167 19%
3 27 24

Dimensions apply to Single & Three Phase
Motors

MODEL

Taco Heaters of Canada, Ltd.
3090 Lenworth Drive Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 U.S.A.

Mississauga, Ontario printed in U.S.A.

[ ) & ok







Taco /

circuit setter

BALL VALVE CONSTRUCTION: Allows smooth, quiet, dependable operation.
FEATURES NEEDLE VALVE CONNECTIONS: Assure leakproof connection of readout instrument.
PRECISION MACHINED ORIFICE: Insures accuracy.

CALIBRATED NAMEPLATE: Easy to read; easy to make setting adjustments.
INTERNAL SEALS: Prevent leakage.

URETHANE PACKING: Protects and insulates Taco circuit setter when not in use.
READOUT METER: Includes rugged carrying case and necessary hoses and valves,

ﬂ ~ e
R

NUMBER

| SD 400-4-2

Effective: June 30, 1976
Supersedes: SD 400-4-2 dtd.
2/14/75

—
No. 789 Differential Pressure Gauge

Scale 0 to 60
Dlmensmns 2 o
3 2 L octagon - - 5,
B :
) - . £ port :OE_' H open
E dia. v (% k
e R ey il
- -
| e io{:
- B - \ 3
|
ooz A - Screw driver slot or wrench flats
No. 788 Differential Pressure Gauge
MODEL SIZE A B E F G H S WEIGHT
790 {6 2-13/16"" | 1-1/2" 3/8” 1-1/8" 23/32" | 25/16" 3/64" 3/4 1b.
791 3/4 3 19/16 1/2 15/16 29/32 2-3/8 3/64 11b.
T = i 3172 | 11316 | 58 | 15/8 | 11/8_ | 2016 | 3/64 72
793 1-1/4 4 2-1/16 13/16 2 1-5/16 2-3/4 3/64 2-1/2
794 1-1/2 4-3/16 2-3/16 15/16 2-5/16 1-9/16 2-15/16 3/8 4
795 2 4-3/4 2-7/16 1-1/4 2-3/4 1-3/4 3-1/8 3/8 5-1/4
W96 | 212 | 55/8 2:15/16 | 1172 3-1/8 2116 | 35/16 | 3/8 7
‘ 797 3 7-1/4 31/4 113/16| 4 2-13/32 | 3-3/4 3/8 8-1/2

Dimensions for Readout Meter and case on back of page.
TACO Inc 1160 Cranston Street Cranston Rhode Island 02920 U.S.A. Telephone (401) 942-8000 Telex: 92-7627

TACO HEATERS OF CANADA, Ltd., 3090 Lanworth Mhive, Mississauga, Ontario. Telephone: (416) 625-2160 Telex: 06961179







OIMENSION X NOTE —~ ALL STEM otuggsm e’
= Fo® STANOA Ji‘ LENGT™
L SiZE SEe L2 SIE STEMS WiTH LONGEE (§ LENGTRS
-] 0 3 2 RLE AVARILABLE

A pre B

[~~~ a0 sTamcess sTeee
Q0°* STEM ADTUSTMENT TO
LEFT SWE OF CASE ,

ALTUS TMENT CAN 8E MAOE
AT ANY LESILED ANGLE
INSIOE OF 90° TBAVEL

\.‘ﬂ.‘— WHITE BACKSROUND

WITH BLACK EMBOSSED
MARKINGS

TUBE — LENSE FRONT 2E€D
i ARCEARING MERCULY
FrLED \_

CASE FINIZH = DARK METALLIE 8iin
cHROME OR BRALS

‘ﬂdll“'t'*fm
AQTUST STEM TO
DESIBED AND TIGHTEN

Sas

o,
Py e ———————

QO° STEM ADJUSTMENT TO

EIGHT S1DE OF CASE
ADTUSTMENT CAN S& MADE
AT ANY DESICED ANGLE
INSIQE OF 90" TPAVEL

BOTATE CASE 7O
OESIRED POSITION

STANCARD EANSES 1

7 = = FAHBENHEIT
2 oty ~e0T00° | 30 70 240
S Saurasie rirrive [ oo | 50 1o300"
FINISH o DARK METHLIE C 70160 20 70 $00°
BLUE, CHEOME TR FRASS B30 T0r30° | joc 10590°
30 70 /80° |
CENT/ISRADE
90" STEM AOTUSTMENT — G0* STEM AGTUSTMENT 5 55 7T 1 O 70 755"
TO FEONT OF CASE. -~ TO REAR OF CASE. % 7o 7]
ANGULAR ADTUSTMENT ANGuULAR TMENT |
CAN BE MACE EVERY 7.5° i CAN BE MADE EVERY 1.5
S |
COURLING NUT
NOT 1§ HEX AF [FovoeT2] A2oso B crvir¥ ¥ ml
b et MATEEIAL ~ 8 BASS J b T 70570 &
2+ @
LEwe T
SEMMRABLE  SOCKET I
A HEX AF
PATERIAS
——r———C—— 6" SOCKET wiTH A 2Je D H. O. Trerica Co.

EXTENSION NECK

-t TELRICE 15, A (€28 SERES
ACTUSTABLE ANGCE T59°¢ /27

Detroit, Mich.,U.S.A.

CARSE NLUSTRIAL THERW

) T T T TN M ) - e P

T NO (87-462

@
-3






200,

M. 8. Truce Ca.
Detroit, Mih, IL.S.A.
I

MW TRERICE SERIES NO.GOI
-——/’ i —_—

CASE — BLACK FINISHED CAST ALUMINUM
RING — BLACK FINISHED OR OPTIONAL
EXTRA POLISHED CHROME PLATED |
DIAL — WHITE FINISHED WITH BLACK EM- %
BOSSED FIGURES AND MARKINGS.
POINTER — BLACK FINISHED ALUMINUM OR.
OPTIONAL EXTRA BLACK FINISHED, =
RED TIPPED, ADJUSTABLE.
MOVEMENT —— BRASS, MILLED TEETH
BOURDON TUBE — PHOSPHER BRONZE 4
SOCKET — BRASS , /4" NPT
LENS — CLEAR GLASS

STANDARD RANGES

30"VAC.- 0 0 - 60 PSI
30”VAC.-15PSI | O-— 100 PSI
30"VAC.—30 P31 | 0— 160 PSI .
307VAC.— 60P51 | O —200 Pl o

30" VAC.— |50 PsI Q- 300 PSi
30“VAC.— 300PsI 0 - 400 PsI

0~ 15 PSi 0 - 600 PSI 1
0— 30FSI 0— 1000 PSI
L
1-649| | | REDRAWN .
DATE NO. RVISION RECORD 7I‘ 14

H. O. Trerice Co.
Detroit, Mich.,U.S.A.

4/ PRESSURE GALSE

[ oo wor ki

o _(— D=l 2l NO. 127-486







i
3 Ya ~i
! d: DIM = __
T“'— E e"6R B’ NPT @ LA o 5
/32 ‘ l NOTE = K E i
! THE CORE HAS A 2
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~HEAT TRANSFER S/“;ES, lNU RE--SUBMITTAL No, 1360-3398

P. 0. BOX 11103 DATE MAY 3, 1978

GREENSBORO, NORTH CAROLINA 27409 A o R i g

03-02-03 m THIS ORDER IS BEING HELD FOR APPROVAL
AND WILL NOT BE RELEASED UNTIL APPROVED.

; [] THESE PRINTS ARE FOR YOUR RECORDS.
CONTRACTOR SNEEDEN, INC. ORDER HAS BEEN RELEASED PER PRINTS.

BOX 3548
JOB: (4) STORY B.E.Q'S
WILMINGTON, N.C. 28401 CAMP LEJEUNE, N.C.

ENGINEER:

EQUIPMENT LIST AND DESCRIPTION

QUAN ACTION TAKEN

| SECTION 156544

P-3 DOM. H.W. ( 4 REQUIRED)
TACO 1600-C 1-1/2" BRONZE FITTED IN-LINE SLEEVE
BEARING PUMP. 13 GPM @ L6'HD. L/4 HP, 11L5/1/60.

G.E. STARTER FOR ALL PUMPS.

| LO SETS OF SUBMITTAL DATA FOR YOUR APPROVAL.







NUMBER

SD 300-1-12

SPECIFICATIONS:

MOTORS

1750 RPM, Three Phase 200V or 230/460V 60C
Sleeve Bearing Motors. Also available in Single
Phase with overload protection except 3 HP.
BODY

Cast Iron with flanged in-line connections.
Companion flanges are included

IMPELLER

Cast Bronze, Closed, Dynamically Balanced.
DRIVE COUPLING

Non-Metallic / Vibration Dampening

SHAFT

Stainless Steel with Cupro-Nickel Sleeve.
FRAME

Sleeve Bearing ,Disc Type, Oil lubricated. RE
MOVABLE BEARING CARTRIDGE FITSALL
MODELS. Dip Stick to measure oil level

MECHANICAL SEAL
Standard—250°F Operating Temp.

WORKING PRESSURE
176 PSI... in accordance with ASA B16.1

NOTE: Flanges are tapped for gauges

SIZES & DIMENSIONS:

Taco Heaters of Canada, Ltd.
3090 Lenworth Drive
Mississauga, Ontario

STANDARD 1600 SERIES
CARTRIDGE TYPE IN-LINE PUMPS

EFFECT'VE APR'L 1, 1974 NOTE: TACO Submittal Data Sheets
SUPERSEDES: NEW

SD 300-1-5 SD 300-1-8
SD 300-1-9 SD 300-1-10
are OBSOLETE and are
NO LONGER VALID.

| Jos: (4} STORY R.E.A'S

Date Submitte

d:

S

c 3 2K

CAMP_LLEJEUNE, N.C.

By: M.,

LOCATION

P-3
Il DO-C

PUMP SIZE

V2"

GPM HEAD

=

PHASE

L' 115/1/60
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13 GPM
MOTOR DATA DIMENSIONS
MODEL |Flg.
NO. Size| HP |60 Hz 1 Ph. 60 Hz 3 Ph. A B Cc D
1 1600-Q | % [ 15V 19 |16% [10% [127
1610 | [ % | 11sv | NOTAVAILABLE 49 Tygy [10% [127%
1612 || % 21 [18% [13% [16%
1614 % 21% |19 [13% [16%
i 1 200 or 2301460 | 2212 J14%117%
1630 L P 21% (18 [13% [16%
1632 2" % | ! 22 [18%[13% [16%
1634 1 22% (19 |13% [16%
1636 1% 24% (21 [16% | 19%
1638 2 26% (23 [16% [19%

Ar

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 U.S.A.

printed in U.§ A







————— ALLCARTRIDGE-TYPE CIRCULATORS:
NUMBER 22", 3", AND 1600 SERIES (-9 AND UP)
15-300-1-12 EFFECTIVE: FEB. I, 1968
Supersedes: 15-300-1-12 Dated Sept. 11, 1967

REVISED: August 15, 1971

Plant ID. No. 001-329

APPLICATION:
All pumps covered by this instruction sheet are designed for pumping water.
Working Pressure: Up to 175 PSIG in accordance with
ASA B16.1.
Temperature: 2500 F Standard
300° F with Hi-Temp Seal
INSTALLATION:
Install horizontally only and with the longer of the two bracket ribs pointing to the
ceiling.

The casing can be rotated relative to the bracket for installation in vertical or horizon-
tal pipe.

The pump must be installed far enough away from ceiling and walls to permit lubrica-
tion of bracket and motor.

“"CAUTION": UNDER NO CIRCUMSTANCES SHOULD ANY PART OF BRACKET OR MOTOR
BE COVERED WITH INSULATION.

. START UP:

Before operating the pump for the first time check the following:

1. Is motor correctly wired for voltage in use?
Warranty is void if motor is damaged due to improper electrical hook-up.

2. If a magnetic starter is used see that the heater element is sized for the Service
Factor load of the motor otherwise nuisance tripouts may occur.

3. Motor and pump are properly oiled at the factory. However, as a matter of
precaution it is recommended that the oil level in the pump bracket be checked
as specified on pump nameplate. An oil level slightly above the “full’’ mark on
the dip stick can be tolerated.

4. Motors are properly aligned with pump at the factory and normally require no
attention. If due to rough handling the motor base becomes bent, realign by
shimming between cast iron and steel section of motor base.

5. Before starting motor, ascertain that pump is filled with water to lubricate the
seal. Do not operate pump dry for motor checkout.

LUBRICATION:

Pump must never be operated with oil level in bracket below low limit on dip stick.
For replenishing, use premium grade SAE No. 30 oil only (see pump nameplate).

Lubricate motor per instruction label attached to motor.

hc‘ters of Canada, Ltd.
3090 Lenworth Drive TACO, INC. 1160 Cranston Street, Cranston, Rhode Island 02920

Cooksville, Ontario Printed In U.S.A
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SEAL REPLACEMENT:

To replace the water seal, the following steps must be observed:

1. Disconnect electrical connections. Relieve system pressure and drain water from
body.

2. Remove motor assembly from bracket and bracket from pump body.

3. Place bracket in vertical position, impeller up and loosen screw at center of
impeller two turns. (7/16 Hex Head) This screw has a left-hand thread. Tap
impeller at its outside diameter with handle of hammer to free tapered fit
between shaft and impeller and completely remove screw, washer and-impeller.
(see Figure 2)

4. Remove carbon assembly and ceramic seal by prying them loose with a screw-
driver.  (see Figure 3)

5. If necessary, thoroughly clean shaft and seat cavity.

6. Insert new seal seat. For easy assembly coat OD of seal rubber (either a cup or
an O-ring) with special grease provided in small container. Do not use any other
oil or grease. Push seat all the way down into cavity. Seat must not be cocked
relative to shaft. Be sure face of seal stays absolutely clean — wipe surface with
with soft clean cloth if necessary. (see Figure 4)

7. Install new carbon assembly. Coat inside of rubber bellows with special grease
provided (do not use any other oil or grease) and slide assembly (carbon first)
over shaft until carbon meets seat. Push on rubber insert on very end of assembly
and not on outside diameter of carbon retainer. Be sure carbon face stays
absolutely clean  (see Figure 5)

8. Install spring and spring retainer with raised face inside spring. (see Figure 6)

9. Replace impeller using new impeller screw and washer provided. Make sure
cones of both impeller and shaft are clean.

10. Reassemble bracket into pump casing using new gasket provided. Clean gasket
surface of both casing and bracket if necessary. Be sure that the longer of the
two outside bracket ribs is on top.  (see Figure 1)

11. Reinstall coupler and motor.

12. Follow procedure outlined under section Start Up where required.

IMPELLER REPLACEMENT:

Follow steps 1 through 3 and 8 through 12 outlined under section Seal Replacement.

BEARING (CARTRIDGE) REPLACEMENT:

If for some reason the bracket bearings should fail, it is not necessary to replace the
entire bracket.

A pre-lubricated cartridge containing bearings and shaft is available. To change the
cartridge, follow this procedure:

—Follow steps 1 through 4 as outlined under section Seal Replacement.
—Flip bracket around so that moter end is on top.
—Remove the two outermost socket head screws. (see Figure 7)

—Pull out old cartridge. If necessary tap cone end of shaft with a hammer to
accomplish this.
—Insert new cartridge and refasten with socket head screws.

—Follow steps 5 through 12 outlined under section Seal Replacement.

Note: If you plan to re-use the water seal it is not necessary to remove the seal seat.
The carbon assembly may be lubricated with water to make reinstallation easy
It is recommended that when changing the cartridge the water seal be replace
also.




FOR FOLLOWING MODEL NUMBERS:

BMorCC: 2-8 2%-8 2%-10 3-8 & 4-6
BMor CC: 2008 2010 2012 2508 2510 3008 & 4006
SBorBB: 2008 2010 2012 2508 2510 3008 & 4006

NUMBER

300PL3

WHEN SELECTING AND ORDERING PARTS, ALWAYS REFER TO SERIAL NUMBER ON NAME PLATE
—Example—
p.1 ACTUAL IMPELLER DIAMETER FRAME SIZE & STYLE p. 2

NOMINAL IMPELLER DIAMETER__—__l l J-

Effective: December 1, 1976
Supersedes: 300PL3, 7/30/75

2-8-7.9 — BIB1
OR
2008 -7.9 — B6B1
p. 2 FRAME SIZE & STYLE T .l- SEAL OR PACKING DESIGN  p.3
BASIC PARTS FILTER KIT (900-1)

Repl. Cartridge for above (900-439)
Filter Cap Gasket (900-783)

All items above not shown on this sheet.

- AR S R Y - R |

o

Item | No. PART NO. PER PUMP SIZE
No. |Reqd. DESCRIPTION 2-8 2-10 2-12 2% -8 2%2-10 3-8 4-6
2008 2010 2012 2508 2510 3008 4006
1 1 Suction Cover (1) 920-003 883-003 884-003 928-003 922-003 934-003 938-003
2 8 Suction Cover Bolts 10-216 10-211 10-211 10-216 10-211 10-216 10-230
3 q Suction Cover ‘O’ Ring 912-005 862-005 868-004 912-005 862-005 912-005 918-005
4 1 Impeller Bolt (SS) 10-257A 10-259A 10-259A 10-257A 10-257A 10-257A 10-257A
5 1 Impeller Washer 926-004 926-004 926-004 926-004 926-004 926-004 926-004
6 1 Impeller (1) 920-002 883-002 884-002 928-002 922-002 934-005 938-002
7 1 Impeller Key (SS) 13-104A 13-105A 13-105A 13-104A 13-104A 13-104A 13-104A
8 1 Casing (1) (2) 920-001 883-001 884-001 928-001 922-001 934-001 938-001
16 4 Casing Bolt 10-201 10-201 10-201 10-201 10-201 10-201 10-201
17 1 Drain Plug 16-102 16-104 16-104 16-102 16-102 16-102 16-102
34 1 Slinger Ring (3) 900-040 N/A N/A 900-040 900-040 900-040 900-040
34 1 Slinger Ring (4) 900-044 900-044 900-044 900-044 900-044 900-044 900-044
66 1 Belleville Washer 900-053 900-053 900-053 900-053 900-053 900-053 900-053
. 222 1 Fitting 900-566 900-566 900-566 900-566 900-566 900-566 900-566
275 2 Fitting 900-798 900-798 900-798 900-798 900-798 900-798 900-798
276 1 Tube 900-728 900-728 900-728 900-728 900-728 900-728 900-728
(1) Add B after No. for Bronze. 3) For Close Coupled Only.
(2) Throttle Bushing (Item 10), found in Seal Section, must be ordered with each casing. 4) For Base Mounted Only.

TACO, Inc., 1160 Cranston Street, Cranston, Rhode IsIarJgA02920 U.S.A. Tel: (401) 942-8000 Telex: 92-7627
7 e e ——— L. Y R —" et P - i — - — =

Taco Heaters of Canada, Ltd., 3090 Lenworth Drive, Mississauga, Ontario Tel: (416) 625-2160 Telex: 06-961179




FRAME SIZE & STYLE — 0000-00-XX00

B1 BALL BEARING DESIGN: Update pump with 840-124RP Complete Frame Assembly. Please furnish all
nameplate data to insure proper updated nameplate.
B2 SLEEVE BEARING DESIGN: Update pump with 840-110RP Complete Frame Assembly. Please furnish all
nameplate data to insure proper updated nameplate.
B3 SLEEVE BEARING DESIGN: Same as B2 design.
B5 BALL BEARING DESIGN:
289
— - —
Item No. No. Req DESCRIPTION PART NO. REMARKS
74 1 Frame Assembly (complete) 840-124RP
15 1 Frame 840-111
42 1 Shaft 840-113 Add SS for Stainless Steel
50 1 Bearing Plate Gasket 840-123
52 4 Bearing Plate Bolt 10-230 3/8-16x 1
59 2 Drain Plug 16-111C 1/8 NPT Brass
63 1 Ball Bearing 840-114
82 1 Ball Bearing 840-071
191 1 Retainer Ring 15-105
289 1 Bearing Cover Plate Assembly 840-120
290 2 Lubrication Fitting 15-200
B6 SLEEVE BEARING DESIGN: 2
Item No. No. Req. DESCRIPTION PART NO. REMARKS
74 1 Frame Assembly (complete) 840-110RP
14 1 Pipe Plug 16-102 3/8 NPT Steel
42 1 Shaft 820-048 Add SS for Stainless Steel
44 1 Cone Point Set Screw 10-310 5/16 - 18 x 3/8 Steel
45 1 Cup Point Set Screw 10-301 5/16 - 18 x 5/16 Steel
46 1 Thrust Collar 820-423
50 1 Bearing Plate Gasket 840-123
54 1 Oil Seal 840-129
59 1 Drain Plug 16-111C 1/8 NPT Brass
84 1 Frame Sub Assembly 840-126
85 2 Thrust Washers 820-052
86 1 Bearing Sub Assembly 840-069




SEAL OR PACKING DESIGN — 0000-00-00X0

MECHANICAL SEAL

TYPE B STANDARD. TYPE D HI-TEMP. TYPE P PACKED. TYPE E CERAMIC.

ttem: | No. SEAL OR PACKING DESIGN
. No. |Reqd. DESCRIPTION e L P LT o REMARKS
Type ‘B Type ‘D yp
3 1 ‘O’ Ring See Page 1
9 1 Impeller Spacer 900-026 900-026 Not Used
10 1 Throttle Bushing 920-016 920-016 920-008
20 1 Packing Set 900-241
21 2 | Studs 900-029
22 1 Filler Ring (Not shown) Not Used Not Used 900-030
23 1 | Gland 920-015 Add “B"’ after No. for Bronze
24 2 | Hex Nuts 12-129 3/8-16
28 1 Retainer Cap Gasket 920-014 . | 920-014
29 1 Water Seal (1) 900-024 900-087
91 1 | WATER SEAL KIT (1) 830-128BRP | 840-128DRP| Not Used Includes Items 28, 29, 35 & 67
30 4 | Retainer Cap Bolts 10-208 10-208 3/8-16x 7/8
32 1 | Seal Retainer Cap 920-020 920-020
35 1 | Sleeve 900-027B 900-0278B 920-006
67 1 | Sleeve Gasket 920-007 920-007 920-007
(1) For Ceramic Seal, order 900-215 or 840-128 ERP Kit.
CLOSE COUPLED (CC) FRAMES - B4
NEMA NEMA ITEM 13 ITEM 13 ITEM 15
15 13 FRAME FRAME FR.BOLT FRAME BOLT PUMP
Size “T" Size “U" Part No. Size FRAME
48 10-223 (4)1/2-13 x 1% 920-004
56 10-223 (4)1/2-13x 1% 920-004
143 182 10-223 (4)1/2-13x 1% 920-004
145 184 10-223 (4)1/2-13x 1% 920-004
182 213 10-223 (4)1/2-13x 1% 928-004
184 215 10-223 (4)1/2-13 x 1% 928-004
213 254 10-223 (4)1/2-13 x 1% 928-004
215 256 10-223 (4) 1/2-13 x 1% 928-004
254 285 10-223 (@) 1/2-13 x 1% e
256 286 10-223 (4) 1/2 -13 x 1% e
284 10-223 (4) 1/2-13 x 1% 900-126




MOTOR PARTS — NOT PART OF SERIAL NUMBER
—Motor Frame Sizes Must be Specified When Ordering Parts Shown Below —

mw £ -
S
s C |
- 62 S n ! 2
78 79
B el o 77 i
| | \

Item | No. MOTOR FRAME SIZE (NEMA STD.) ‘T’

No. |Reqd. RESGRIETION 143-145T| 182T : 184T 213T 2157 254T 256T 284T 284TS 286TS REMARES
65 1 Base Plate (1) 820-090 |820-090 {820-090 [820-109 |820-109 |{820-109 [820-109 (820-790 |820-790 |820-790
77 2 |Spacer 840-098 |840-003 |840-004 |840-005 [840-006 (840-041 |840-040 |N/A N/A N/A
78 2 Frame Spacer N/A N/A N/A N/A N/A N/A N/A 840-106 |840-106 |840-106
56 1 Coupler 900-193 |900-206 |900-206 [900-195 [900-195 |900-197 [900-197 |900-538 |900-197 [900-199
38 4 Mtr. Lck. Wshr, [14-104 [N/A N/A N/A N/A N/A N/A N/A N/A N/A 5/16
38 4 Mtr. Lck. Wshr. |N/A 14-101 14-101 14-101 14-101 N/A N/A N/A N/A N/A 3/8
38 4 Mtr. Lck. Wshr. |N/A N/A N/A N/A N/A 14-100 [14-100 [14-100 [14-100 |14-100 |7/16
62 4 Frm. Lck. Wshr.|14-102 [14-102 [14-102 [14-102 |14-102 [14-102 [14-102 |14-102 |14-102 [14-102 [1/2
13 4  |Mtr. Hx. Hd. BIt.[|10-254 |N/A N/A N/A N/A N/A N/A N/A N/A N/A 5/16-18x1%
13 4 |Mtr. Hx. Hd. BIt.|N/A 10-221 10-221 10-221 10-221 N/A N/A N/A N/A N/A 3/8-16x1%
13 4 Mtr. Hx. Hd. BIt.|N/A N/A N/A N/A N/A 10-209 N/A N/A N/A N/A 7/16-14x1%
13 4 Mtr. Hx. Hd. BIt.|N/A N/A N/A N/A N/A N/A 10-202 |10-202 [10-202 |10-202 |7/16-14x1%
61 4 Fr. Hex. Hd.BIt.[|10-238 |10-238 |10-238 [10-238 |10-238 [10-238 [10-238 |N/A N/A N/A 1/2-13x 1-5_/§_
61 4 Fr. Hex. Hd. Blt. |[N/A N/A N/A N/A N/A N/A N/A 10-217 |10-217 |10-217 |1/2-13x2%
79 4 |Spr.Hx.Hd.BIt.|10-230 [10-230 |[10-230 |10-230 [10-230 [N/A N/A N/A N/A N/A 3/8-16x1
55 1 Coupler Key 13-100 [13-100 |13-100 |13-100 [13-100 [13-100 [13-100 [13-100 [13-100 [13-100 |1/4x1/4x1%
47 1 Coupler Guard [820-796 |820-796 [820-796 [820-796 |820-796 |820-796 [820-796 |820-796 |820-796 |820-796

48 4 |CG.RdHd.Scw. |10-400 [10-400 |10-400 |10-400 [10-400 |10-400 |10-400 [10-400 |10-400 [10-400 |1 /4-20x3/8

111 Coup. Insert 900-512 [900-512 |900-512 |900-513 [900-513 |900-514 |900-514 |900-515 [900-514 |900-515

(1) Add *A'" to base plate number when coupler guard is to be used.
\
MOTOR FRAME SIZE (NEMA STD.) ‘U’

I't“et:‘ R'::&. RNERPHON 182V 184U 213U 215U 254U 256U i
65 1 Base Plate (1) 820-090 820-090 820-109 820-109 820-109 820-109

77 2 Spacer 840-003 840-004 840-005 840-006 840-041 840-040

78 2 |Frame Spacer N/A N/A N/A N/A N/A N/A

56 1 Coupler 900-193 900-193 900-206 900-206 900-195 900-195

38 4 Motor Lock Wshr. 14-101 14-101 14-101 14-101 N/A N/A 3/8

38 4 Motor Lock Wshr. N/A N/A N/A N/A 14-100 14-100 7/16

62 4 Frame Lock Wshr. 14-102 14-102 14-102 14-102 14-102 14-102 1/2

13 4 Mtr. Hx. Hd. Bolt 10-221 10-221 10-221 10-221 N/A 'N/A 3/8-16x 1%
13 4 Mtr. Hx. Hd. Bolt N/A N/A N/A N/A 10-209 10-209 7/16 -14 x 1%

61 4 Frm. Hx. Hd. Bolt 10-238 10-238 10-238 10-238 10-238 10-238 1/2-13 x 1-5/8

79 4 Spcr. Hx. Hd. Bolt 10-230 10-230 10-230 10-230 N/A N/A 3/8-16 x 1

55 1 Coupler Key 13-100 13-100 13-100 13-100 13-100 13-100 14 x 1/4 x 1%

47 1 Coupler Guard 820-796 820-796 820-796 820-796 820-796 820-796

48 4 C.G.Rd. Hd. Scrw. 10-400 10400<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>