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HS14 SERIES UNITS WITH “L7” TWO SPEED COMPRESSOR

i - INTRODUCTION

The HS14 features the Lennox L7 two speed compressor
which shifts speeds to match load requirements. At low
speed it cuts energy consumption by nearly 50% over a
single speed compressor. Figure 1 shows a cutaway of the
unit. fn addition, the H514 can be applied to cooling loads in
which the unit is wired for low speed only. The heat transfer
surfaces become oversized causing increased capacity and
efficiency. The following table lists the unit nominal tonn-

ages at low and high speed.

Unit Tonnage At Tonnage At
Low Speed High Speed
HS514-410V 2 3
HS14-510V 2-142 4
HS14-650V 3 5
Il - UNIT INFORMATION
A - Specifications FIGURE 1
Modal No. — HS14-411V-413V HS14-511V-513V HS14-651V-653V
T ~ [outer coil 18.51 18.51 2136
Net face area (sq. ft.} -
Condenser Inner coil 17.65 17.65 20.36
Coil Jube diameter (irn.) & No. of rows 3sB—12 | —2 382
Fins per inch 20 20 20
Diameter {in.} & No. of blades 24—13 24—3 24 —4
Motor hp 110 1{6 14
Condenser -
Ean Cfm (factory setting} 2800 3200 4200
Rpm (factory setting} 830 830 815
Watts {factory setting) 150 210 310
**Refrigerant — 22 charge furnished 10 Ibs. 4 oz. 10 Ibs. 0 o2. 14 1bs. 0 or.
Liquid line (o0.d. in.) connection 3/8 {compression) 318 (compression) 3/8 {compression)
Suction tine {o.d. in.) connaction 7/8 {compression) 1-1/8 (sweat) 1-1/8 {sweat)
Shipping weight {Ibs.) 314 322 356
Number of packages in shipment 1 1 1
**Refrigerant charga is sufficient for 25 ft. length line set.
B - Electrical Data
Moda! Na. HS14-411V HS14-413V HS14-511V HS14 513V HS14-651V HS14-653V
Line voltage data 230v 2081230v 230v 208/230v 230v 208/230v
60hz/1ph 60hz/3ph 60hz/1ph 60hzf3ph 60h2/tph 60hz/3ph
Rated load amps 14.8 1.1 21.6 15.7 32.1 17.2
Campressor Power factor .98 .88 97 .88 .97 .88
Locked rotor amps 90.0 83.0 133.0 125 163.0 144
Condenser Coit Fufl fpad amps 0.7 0.7 1.0 1.0 1.7 1.7
Fan Motor Locked rotos amps 1.2 1.2 19 19 2.9 29
Recormnmended maximum fuse size (amps) 30 25 45 35 60 40
*Minimum ¢ircuit ampacity 19.2 14,6 28.0 20.6 41.8 23.2

*Aafer to Maticnal Elactrical Code manual to determine wire, fusa and disconnect size requiremants.
NOTE — Extremnes of oparating range are plus and minus 10% of line voltage.

Page 1



C - Pressure Curves

Each unit is furnished with a normal

operating pressure curve. The curve
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D - Dimensions

INLET AIR

Mode! No. A 8 C D
HS14-411V

34-112 | 4042 | 11144 12
HS14-413V
HS14-511V

34-142 | 578 12 2-1116
HS14-513V
HS14-651V

38142 | 5718 12 2-116
HS14-653Y
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E - Approved Match-Ups

The HS14 is for use with single circuit coils and expansion
valve systems only. The 3, 4 & 5 ton expansion valves use
equalizer lines.

Refer to the Lennox Engineering Handbook for approved
system match-ups and the correct expansion valve kit. The
following table lists the line sets for the HS14.

Condensing Line Length Liquid Suction
Unit Set Suc. & Lig. Line Line

Model No. | Model No. Lines [f.) lo.d. in.} {o.d. in.}
L10-65-30 30

HS514-410V | L10-65-40 40 kY- 7B
L10-65-50 50

H514-510V field

HS14-650v | fabricate 38 118

The 410 units use compression connections at the unit. The
510 and 650 units use a compression connection for the
liquid line and a sweat connection for the sucticn line.

The H514 is applicable to the ZoneMaster system. This is a
direct expansion valve refrigerant system using multiple
evaporators. The H814 unit and RTM1-65 Tank Module are
used to couple the system together. Refer to the ZoneMaster
literature for further details,

EVAPORATOR
COIL .

= SUCTION LINE
i /_

CONDENSER COIL

L EXPANSION VALVE
LtQuID LINE-/

STANDARD DX REFRIGERANT CIRCUIT
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F - Typical Field Wiring Diagram (Figure 2)

High voltage pigtail leads are provided inthe make-uparea of
control box for connection to power supply. A ground fug is
also provided.

Note on unit wire sizing & fuse selection - Minimum circuit
ampacity and maximum fuse size are listed on the unit
nameplate (also on pg. i under ‘Electrical Data’ of this man-
ual and in the Engineering Handbook). The unit supply wire
size must be obtained from the appropriate Table 310 of the
National Electric Code. Sometimes nuisance tripouts occur

io circuit breakers that may be in the branch circuit. This
condition is usually encountered when the circuit breaker is
sized to the equipment’s minimum circuit ampacity {MCA}
instead of the maximum fuse size. Lennox recommends
using the maximum fuse size listed en the unit nameplate to
assure maximum current-carrying capacity. A circuit breaker
size from MCA is normally one or two sizes smaller than the
maximum fuse size and is often marginal in carrying the
normal starting current.

Low voltage connections are made just below the control
box.
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l O " g8
v 2% EH
§p§ na
s22a__Y |58
SZ7s Bz
CONTROL BOX giE% 5;
o =]
gi&% 20
w3 =I
SN( (<37
uﬁts 35
W= w
o0 a2z
sE [l
ioe
BLACK »>
BLACK -
i | B
[ 11 & {l
Lot o EQUIPMENT
] GHOUND
[ 1
P LB e A e ———
| e o 1 - -
{ _ YELLOW o . e e —_—
TO 24 VAC POWER SOURCE
. 20 VA MINIMUM
MNEC CLASS 2

FIELD WIRING DIAGRAM

P —— e L VOLTAGE FIELD INSTALLED
T — —_LOW VOLTAGE FACTORY INSTALLED
- 0INE VOLTAGE FIELD INSTALLED
LINE VOLTAGE FACTORY INSTALLED

TYPICAL INDOOA UNTT

TRANSFORMER
L.—-——.._.__B-LU_E_ _____ BLUE lZiW"
b 3|
————— | — — — - - HEATING ]
CONTROLS 2
COOLNG g
l SPEED 1
| &
—_—————— e —— GROUND
= 9 THEATH : LOCAL
—_——~ HEATING
YELLOW
e g TEMLOW) SPEED | CODES
LOW
VOLTAGE | i |
ncmon | 7 POWER (L1) |
BOX Lo ]

L INDOOR BLOWER RELAY

NOTE - IF INDOOR UNIT IS NOT EQUIPPED WITH BLOWER RELAY,
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FIGURE 2

G - Optional Latent Load Discriminator {LB-
34857BA)}

The optional Latent Load Discriminator Kit controls the
speed of the indoor blower motor to obtain maximum de-
humidification during low speed compressor operation. The
kit has a dehumidistat which switches blower to low speed at
high humidity conditions for latent cooling. During low
humidity conditions, blower operates at high speed for
maximum sensible cooling. The indoor blowar motor au-
tomatically runs at high speed whenever comprassor oper-
ates at high speed. Figure 3 shows the field wiring for the
Latent Load Discriminator.

The dehumidistat mounts in the conditioned space. it is ad-
justable. The recommended setting is 50%.

With dehumidistat contacts closed (high humidity), the La-
tent Load Relay is enaergized through the N.C. contacts of the
High Speed Relay. The blower motor runs at low speed.

With dehumidistat contacts open (low humidity), the Latent
Load Relay is de-energized and the blower motor runs at high
speed.

A high speed demand will energize the High Speed Relay to
consequently de-energize the Latent Load Relay and run the
blower motor at high speed.
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5 - Control Relays (K1 & K2}
Used in 24 volt control circuit for low and high speed

comprassar aperation.
6 - Fan Relay (K3)

IV - COMPONENTS
A - Control Box (Figure 4)
1 - Protection Module

The module connects to sensors within the compressor
motor windings through 81 and S2. The module is
supplied with 24 VAC at terminais P1 8 P2. The compres-
sor control circuit is connected to K1 & K2. If the sensors
detect excessive winding temperatures, the module

Used to control fan motor and crankcase heatet. The relay
energizes the heater when the unit is not operating.

7 - Compressor Contactor - Combination K4 {Low Speed} &

K5 {High Speed)

i
.

ViRT

breaks power to the compressor control circuit. The HS14 uses a special combination contactor with two J‘.

) coils: K5 with 5 poles and K4 with 3 poles. Two normaty P

2 - Current L|mi.tin'g' Devicei -RT (S'ingle phase u!ﬂts only) closed {N.C.) auxillary switches are integral to the contac- “5
The currentlimiting device {RT)is a NTC thermistor {nega- tor. one on tha K4 side & one on the K5 side. The K4 &K5 e
5

tiva temperature coefficient - increase in temperature
squals decrease in resistance). Resistance at 77°F = 5
ohms = 10%.

When the is shut off tial relay dr : . o
'nt cc_)mprassor is shut off the potential retay drops The auxillary switches are used to electrically interiock the Ef1:-
out immediately. RT absorbs the current surge created . ; . A i

contactor coils also preventing simultaneous operation. i

when the potential relay contacts close and discharge the
run capacitor{s). This pravents the relay contacts from

walding.

3 - Transformer

208{230V primaryi24V secondary - 70VA
3.2 Amp {type C} fuse on secondary

sections are mounted on 2 common base plate and
mechanically interlocked to prevent simultaneous opera-
tion.

The electrical and mechanical interlocks protect against
any condition that could attempt to energize both K4 & K5
together. This condition would result in a direct short
across the line causing definite contactor and fuse or
circuit breaker damage. In addition, power surges could

Ut

r
PO s

o
A

o Py 3 T E e

AR e

be created possibly damaging the compressor motor
4 - Compressor Interlock windings. !
Preven‘ts compressor fa?st cycling. The interlock provides 8 - Time Delay (K7) ;
a nominal 71 second time delay between cycles. Delay . . 3
R . Provides time delay between compressar speeds to allow 5
time may range from 60 to 96 seconds. The voltage input o 2
. . . compressor to completely stop. The on time is 20 to 40 ]
is 20 VAC min. to 30 VAC max. Reset time is 0.016 second o 5
max seconds and the off time is 30 to 50 seconds. &
CONTROL BOX 3
A
3
T{
PAOTECTION MODULE 1 a2 ;?i
230401
2 999 ¢ 5
© ® ©O®
SENSDRS w4
u vac e sreen
@
THIS CONTACT USED
ON THREE PHASE

UNITS ONLY

L)
TENTLAL RLY

/\NOTE - FAN RELAY IS DOUBLE POLE, DOUBLE THROW

ON 3 PHASE UNITS.

o040 i
DELAY
ORO¥]
O a0
K]
FAN MTR

T1 11 ONLY

sroauE VAN g ® PR B
!
I
| ) é———-u 0 TRANGFORMER

b ——eT0T2

L_--——-—d-TO\H

FIGURE 4
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9 - Potential Relay (K3} {Single phase units anly) 4 - Fan Motor Capacitor {C1}

Used to disconnact the start capacitor from the circuit Condenser fan motor capacitors:
when the compressor reaches operating speed. The po- 410 searies - 3.75 mfd, 370 VAC
tential relays are matched specifically to each compressor 510 series - 5.0 mfd, 370 VAC
size. See table for operating voltage. 650 serias - 10.0 mfd, 370 VAC

5 - Compressor Start Capacitor (C2) & Run Capacitor(s) (C3}
Cold Coil Operating Volthes (VAC) The start and run capacitors are matched specifically for each

HS14 | Min. | Max. Min. Max. . . .
L7 le ph .D r tart
Unit_| Pickup | Pickup | Dropout | Dropout single p ase: compres:qor motor ur:_ng starting the s.a
and run capacitors are in parallel for increased capacity.
adild 260 290 60 121 Values are as follows:
511V 239 268 B0 130 i
651V 258 287 60 135 411 Series:
Start - 145 - 175 mfd {330 VAC)
B - Compressor Compartment (Figure 5) Run - 35 mid (440 VAC)

.. Parallel Capacity - 180 - 210 mfd (330 VAC}
1 - Migh Pressure Switch {51)

Switch is mounted in discharge line. This switch has a 511 Series:

cutout pressure of 410 psig; reset 180 psig - Manual Re- Start - 145 - 175 mfd (330 VAC)

set. Run - 45 mid (440 VAC}
2 - Low Pressure Switch {82) Parallel Capacity - 190 - 220 mfd {330 VAC)

Switch is mounted in suction line. It has a cutout pressure 651 Series:

of 25 psi + 5 and an automatic cut in pressure of 55 Start - 176 ~ 216 mfd (320 VAC)

psi £ 5 Run- 30 mfd (440 VAC)

3 - Crankcase Heater Thermostat {S6)
Thermostat opens at T01°F and closes at B1°F. De-
energizes crankcase heater at temperatures above set-
point.

Run - 25 mfd (440 VAC)
Paraliel Capacity - 231 - 271 mfd (320 VAC)
Note - The 651 uses 2 run capacitors in parallel totaling 55
mfd.

Vi

OPENS 410 PSIG MANU AL
RESET B

COMPRESSOH COMPARTMENT {651 SHOWN]

FIGURE 5
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C - Room Thermostat (Figure 6)

HS14 units use a two stage cooling - single stage heating MOTOR
thermostat. Made of operation indicator lights give visual AT WENDING T

readout of “Low” and “High” speed compressor operation. TEOANALS 1,287 A, &51

The green light comes on during low speed and the amber o, R B e

light comes on during high speed. Thermostat is equipped
with a temperature setting dial, system selector switch
(Off - Heat - Auto - Cool} and fan contro! switch {Auto - On).
One additional wire is required for common side of indoor
unit transformer to terminal C on thermostat for oparation of
the indicator lights.

e

L7 TWO SPEED COMPRESSOR (SINGLE PHASE ILLUBTRATED)

FIGURE 7
y
MOTOR LEAD
(2 @ > TERN:‘NA'-S MOTOR WINDINGS
1 ; s
C1-FIRST STAGE COOLING BULB Y1 - COOLING LOW SPEED COMMON 43 -
C2 - SECOND STAGE COOLING BULB Y2 - COOLING HIGH SPEED 2 a |2
H1 - HEATING BULB G - INDOOR BLOWER RELAY = ag E
‘RH & RC - TO INDOOR TRANSFORMER C - “COM.” INDICATING LIGHTS = Eg =
ROOM THERMOSTAT ) L2 A g gE E
FIGURE 6 3 R 3oy 3%
— o =
] START -} =6 5 84
D - “L7”" Compressor (Figure 7) CAPACITOR 25 o
The “L7" has two electrical makeup boxes for connection to CURRENT@) S »
- . . ] <
the motor winding terminals. One makeup box also contains lg\él{'nﬂglg o S
the two terminals S1 & S2 for connection of the internal O 57arT -
winding sensors to the protection module.
Each compressor has an external crankcase heater. The hea- PDTEN“AL;&EYLE PHASE MdTOR
ter output is 50 watts at 240V with a resistance of 1150 chms WINDINGS — LOW SPEED
* 10%. ]
Compressor Oil - Qils for use in the L7 ¢ 0 : MOTOR LEAD
pressor Oil - Oils for u the Omprassors TEAMINALS _0TOR WINDINGS
Texaco # WFE8 L - 1 " @ |
Suniso #4-GSD (Sun Oil Co.) COMMON 28 308 3¢
Amount: 3, 4 & 5 ton - 75 ounces. S 3wl 3o
g 2% 1%
1 - Single Phase “L7" Compressor (Figure 8) ES %E 'c&-':
The single phase compressor has a two speed, capacitor RUN = b ay
start-capacitor run motor. For starting, the start and run 2
capacitors are in parallel to ptovide the proper starting E
torque. The start capacitor is disconnected by the poten- z
tiat relay when the motor comes up to speed. The run °’"§ d ®S‘I'ART 9
capacitor remains connactad to the start winding and the POTENTIAL RELAY ®&
motor runs as a 2 phase induction motor with improved SINGLE PHASE MOTOR
power factor and torque characteristics. WINDINGS — HIGH SPEED
Low speed compressor motor operation is provided by
powering the run windings (internally connected in FIGURE 8

series) from torminals 1 (commeon) & 7. The windings
form a four pole motor operating at 1800 RPM. The four

|- BB - U Lol
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low speed start windings are in series and connected to
terminals 1 {common} & 8, They are used with the start &
run capacitors and potential relay to start and bring the
motor up to speed.

High speed compressor motor operation is provided
when the run windings are connected in parallel; termi-
nals 1T {common) & 7 to L1 and terminal 2 to L2. The
windings form a 2 pole motor operating at 3600 RPM. The
two high speed start windings are in series and connected
to terminals 1 {common} & 3.

2 - Three Phase “L7" Compressor {Figura 9)
This compressor has a two speed, 3 phase induction
motor.

Low spead operation is provided when tha motor wind-
ings are connected in a series "Y' circuit. This forms a
four pole mator operating at 1800 RPM,

High speed operation is provided whan the motor wind-
ings are connectad in a parallel “Y* circuit. This forms a
two pole motor operating at 3600 RPM.

L1e

134
3 PHASE MOTOR WINDINGS — LOW SPEED
(SERIES “Y” CIRCUIT)

L1s
12
" K51 ¢ T8
COMPRESSOR
L3e CONTACTOR (HI SPEED)

3 PHASE MOTOR WINDINGS — HIGH SPEED
{PARALLEL "Y* CIRCUIT)

FIGURE 9

V - CHECKING L7 COMPRESSOR WINDINGS

Turn off power to unit and remove all wiring from compres-
sorterminals. Using an ohm meter seton scale R x 10K, check
windings for grounds and open circuits. Refer to Figures 10
and 11.

CHECKING MOTOR WINDINGS ON A TWO

SPEED SINGLE PHASE COMPRESSOR
RUN WINDING

1 ~ Disconnect wiring from compressor terminals.

2 — Check far continuity from each terminal to ground. Con-
tinuity indicates a shorted winding and a dafective com-
prassor.

3 — Check for continuity from 7 to 3, 7 to 8 and 7 to 2. No
continuity indicates an open winding and a defective com-
pressor.

FIGURE 10

CHECKING MOTOR WINDINGS ON A TWO
SPEED THREE PHASE COMPRESSOR

1 — Disconnect wiring from compressor terminats.

2 — Check for continuity from each terminal to ground. Con-
tinuity indictes a shorted winding and s defective com-
pressor.

3 — Check for continuity from 1 to 3 and 1 to 2. No continuity
indicatas an open winding and a defective compressor.

FIGURE 11
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