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12.3 HS11 SERIES UNITS WITH “L7” TWO SPEED COMPRESSOR

I - INTRODUCTION
The HS11 features the Lennox “L7" two speed compressar
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, In addition, the HS11 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 units to tonnage.

Unit Tonnage At Tonnage At

Low Speed High Speed
HS11-311-5611V 212 4
| Hs11-413653v 3 5
LHS11-411/651Y 3 )

Il - UNIT INFORMATION

HS11 CONDENSING UNIT
WITH L7 TWO SPEED COMPRESSOR

A - Specifications

FIGURE 1

Model No. HS11-311/511V HS11-411/651V
QOuter coil 15.1 18.3
Net face area (sq. ft.)
Inner coil 1.2 17.6
Condenser
Tube diameter (in.) & No. of rows 38 —1.48 38 — 2.00
Fins per inch 20 20
Diameter (in.) & No. of blades 20— 4 24 —4
Motor hp 1/4 1/4
Condenser
. Cfm (factory setting) 3200 4100
an
Rpm {factory setting) 1075 825
Watts (factory setting) 310 350
**Refrigerant — 22 charge furnished 8 1bs. —0 oz. 13 Ibs. — 12 oz,
Liguid line {o.d. in.} connection {compression) 38 3/8
Suction line (o.d. in.) connection {sweat) "1-1/8 *1.1/8
Shipping weight {Ibs.) 1 Package 275 350

B - Electrical Data

Model No. HS11-311/511V HS11-411/651V HS11-413/653V
Line voltage data 230v/60hz/1ph 230v/60hz/1ph 230vi6Chz/1ph
Rated load amps 21.6 321 17.2
Compressor Powaer factor 97 g7
Locked rotor amps 133.0 163.0 144.0
Qutdoor Coll Full load amps 1.4 1.9 1.9
Fan Motar Locked rotor amps 2.4 3.3 33
. ‘Minimum circuit ampacity 28.4 42.2 236

*Refar to National Electrical Code manual to determine wire, fuse and disconnect size raquiraments.
NOTE — Extremes of operating range are plus and minus 10% of line voltage.
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C - Pressure Curves

D - Dimensions
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E - Approved Match-Ups

Refer to the Lennox Engineering Handbook for  approved
system match-ups. The correct expansion valve kit is
listed with the evaporator coil information.  The following
table lists the line sets for the HS11. A reducer fitting is
required at suction line fitting to drop from 1-1/8 in. down to
7/8 in.

However, for maximum efficiency, remove the 3/4 in. suction
ftare at evaporator and connect to field fabricated 1-1/8 in.
suction line.

Condensing Line " Length Liquid | Suction
Unit Set Suction & Liquid | Line Line
Model No. | Model No. Lines {ft.) {o.d. in.)|{o.d. in.}
e L10-65-30 30
o a1 1oaty [ 106540 20 8 | 78
L10-65-50 50

Since the HS11 is a dual capacity unit, the refrigerant piping
must be properly designed and installed to achieve satisfac-
tory oil return.

The H511 is applicable to the ZoneMaster system. This is a
direct expansion valve refrigerant system using multiple
evaporatots, a H511 condensing unit and an RTM1-65 Tank
Module to couple the system together. Refer to the ZoneMas-
ter application manual for further details.

F - Typical Field Wiring Diagram
High voltage leads provided in make-up area of control box
for connection to power supply. Referto Figure 2. Ground lug
provided in high voltage make-up area.

Note on unit wire sizing & fuse selection - Minimum circuit
ampacity and maximum fuse size are listed on the unit rating
plate and Engineering Handbook. The unit supply wire size
must be obtained from the appropriate Table 310 in the
National Electric Code Book. Lennox recommends using the
Maximum Fuse Size listed to prevent nuisance tripouts.

Low voltage connections are made just below the control
box.

ROOM THERMODSTAT
(PROMIPEDR WITH H311)

*NOTE - F INDOOR UNIT IS NOT EQUIPPED WITH BLOWER RELAY.
IT MUST BE PROVIDED BY INSTALLER (P-8-32571 OR EQUIVALENT)
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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 blowerto low speed at
high humidity conditions for latent cooling. During low
humidity conditions, blower operates at high speed for
rmaximum sensible cooling. The indoor blower motor au-
tomatically runs at high speed whenever compressor oper-
ates at high speed. Figure 3 shows the field wiring for the
Latent Lead Discriminator.

The dehumidistat miounts 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 energized 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 wiil energize the High Speed Relay to
consequently de-energize the Latent Load Relay and run the
blower motor at high speed.

Il - REFRIGERANT SYSTEM

Service gauge ports are located on the discharge line, suction
line and liquid line. See Figure 4. The suction service valve
located inside cabinet is both front and back seating. Suction
line connection is 1-1/8 in. sweat.

Liquid line valve access is external to cabinet. The valve is not
a back seating valve. A 3/16 in. hex wrench is required for
valve. Liquid line connection is 3/8 in compression fitting.

The HS11 must run at high speed when checking the charge.
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IV - HS11 COMPONENTS i comprassor. Opens compressor circuit when abriormai

. . . winding temperatures are detected. Aute reset, P1 & P2
Figure 5 shows an exploded view of the HS11 unit. are 24V power terminals. K1 & K2 switch the compressor

A - Control Box (Figure 6) control circuit. The module checkout is discussed later.
1 - Protection Module 2 - Current Limiting Device {12 units only) (RT-2)
Module is wired to sensors (S1 & $S2 connections) buried The device prevents potential retay contracts from weld-

FAN MOTOR ASSEMBLY

PROTECTION MODULE
COMPRESSOR INTEALOCK
/ HI SPEED CONTACTOR K51
| [ [ LO SPEED CONTAGTOR [K4)
. z‘]
T : CONTHOL NO. 2 RELAY (K2)

/ TIME DELAY IK7)

@" f@/_-POTENﬂAl RELAY (K6}

L
(5 T CONTROL NO. 1 RELAY (K1)

UN CAPACITOR
TWO USED ON
H511-460/650)

TRANSFORMER
[LaV N

——FAN HELAY {K3}
CURRENT LIMITING DEVICE (RT)
11y ONLY)

START CAPACITORS
{367 GNLYY

HS11 EXPLODED VIEW

FIGURE 5
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FIGURE 6

Page 5




ing. As compressor slows to a stop at the end of a cycle,
the device absorbs any momentary power surge from the
run capacitor (s). Device is an NTC (negative temperature
coefficient) type of thermistor (increase in temperature =
decrease in resistance). Resistance at 25°C = 5 ohms +
10%.

3 - Transformer
208/230V primary / 24V secondary - 70VA
3.2 Amp {type C} fuse on secondary

4 - Compressor Interlock
Prevents compressor fast cycling. There is a 71 second
time delay hetween cycles. Voltage input is 20 VAC
minimum to 30 VAC maximum. Reset time is 1-1/2 sec-
onds.

5 - Control Relays (K1 & K2}
Used in 24 volt control circuit for low and high speed
compressor operation.

6 - Fan Relay (K3}
Used to control fan motor and crankcase heater. The relay
energizes the heater when the unit is not operating:

7 - Compressor Contactor Hi Speed (K5} & Low Speed (K4)
8 pole with 2 Aux. (5 pole & 3 pole interlocked) 24 volt coil.

8 - Time Delay (K7)
Provides time delay between compressor speeds. Com-
pressor will stop. Thetime on is 30 to 50 seconds while the
time off is 20 to 40 seconds.

9 - Potential Relay {12 only) (K3)
Used in conjunction with start capacitors to bring com-
pressor to operating speed.
Approximate pick-up volts (cold) Max - 275VIMin - 245V
Approximate dropout volts (cold) Max - 125V/Min - 70V

B - Compressor Compartment (See Figure 4).

1 - High Pressure Switch (S1)
Switch is mounted in discharge line. This switch has a
cutout pressure of 410 psig; reset 180 psig - Manual Re-
set.

2 - Low Pressure Switch (S2)
Switch is mounted in suction line. It has a cutout pressure
of 25 psi + 5 and an automatic cut in pressure of 55
psi + 5.

3 - Crankcase Heater Thermostat (S6)
Thermostat opens at 101°F and closes at 81°F. De-
energizes crankcase heater at temperatures above set-
point.

4 - Fan Motor Thermostat (511 units only)
A refrigerant temperature sensing thermostat attached to
the condenser coil controls the two speed fan motor used
on the HS11-311/511 unit. The thermostat {non-
adjustable} switches fan motor at approximately the fol-
lowing temperatures:

D - Roem Thermostat

HS11 units use a two stage cooling - single stage heating
thermastat. Mode of operation indicator lights give visual
readout of “Low’’ and “High"” speed compressor operation.
The green light comes on during low speed and the amber
light comes on during high speed. Thermostat is equipped
with a temperature setting dial, system selector switch
(Off - Heat - Auto - Cool) and fan control switch (Auto - On).
One additional wire is required for commeon side of indoor
unit transformer to terminal C on thermostat. See Figure 7.

RH

H1 GREEN

C1-FIRST STAGE COOLING BULB Y1 - COOLING LOW SPEED

€2 - SECOND STAGE COOLING BULB Y2 - COOLING HIGH SPEED

H1 - HEATING BULB G - INDOOR BLOWER RELAY
AH & RC - TO INDCOR TRANSFORMER C - “COM.” INDICATING LIGHTS

HS11 ROOM THERMOSTAT

FIGURE 7
E - “L?’ Compressor {Figure 8)
The compressor runs at 1750 RPM on low speed and 3500

RPM on high speed. Figures 9 and 10 show the motor

windings for both single phase and three phase compres-
sors. The high and low speed contactors each have an auxil-
lary contact which serves as a positive interlock between
speeds thus preventing both speeds from being energized
simuitaneously. The compressor “timed-on’ control pro-
vides a time delay between speeds.

The compressor has two sensors buried within the windings
which link to the compressor protection module, An external
crankcase heater is standard.

High Low
HS” Model Ambient | Refrigerant| Ambient | Refrigerant
310/510 90F (32, 1CH110F (43, 3CH75F (23, 8C)95F (35, OC)

Motor switching will vary between these temperatures, de-
pending whether outdoor temperature is on a rise or fall
condition.

The H510-410/650 uses a single speed motor.

_—— START WINDINGS

RUN WINBING
TERMINALS 1, 2 &7\\ e
- START WINDING
M,lf TERMINAIS 3 & &

SUCTION

AUN WINDINGS e

DISCHARGE—/

81 & 52 MOTOR
WINDING TEMPERATURE
SENSOR

L7 TWO SPEED COMPRESSOR [SINGLE PHASE ILLUSTRATED)

FIGURE 8
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L3e

® Low speed {1750 RPM)  Senes Y motor vt
L1 ta 71 thru motor windings tu T4 thru molor windings to center tap
L2 1 T2 thru motar windings ta 75 thru mator windings to center tap
L3 te T3 thru motor wangdings ta T6 thru motor windings o center tig

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

L1e

K5-1

COMPRESSOR
26 CONTACTOR (HI SPEED)
® High spued {3500 RPM)  Parallel "Y" rantor circunt

First circuut LY to T4 thru motor windings (o crater tapr
L2 16 TS thru motor windings to cenler tap.
L3 w I8 thru motor windings to genler {ap

Second circuit 11 to T4 thru moter windings 0 T1 and *K5 1 closed conlacts
L2 to Th thryy motor wandings fo T3 and “KS-¥ closed contacls.
L3t T thro moler windings ta T2 and *K5-1 Losed contacts

“Note — Contacts L4 T4 end L5- 15 an K5 high speed conlaclor Seve as center tap for second circuil.

3 PHASE MOTOR WINDINGS — HIGH SPEED
(PARALLEL “Y” CIRCUIT)

" FIGURE 9

V - COMPRESSOR PROTECTION MODULE
CHECKOUT

Thermal sensors embedded within the compressorwindings
change resistance in direct relationship to temperature
change. The trip setting ranges from 16K to 24K while reset
setting ranges from 5.6K to 6.9K.

Provide a cooling demand and check K1 and K2. Power indi-
cates another comporient is open. Check power to module.
Remove thermal sensor leads and check their resistance. Use
resistors to check module operation. Refer to Figure 11.

FIGURE 10

VI - CHECKING L7 COMPRESSOR WINDINGS

Turn off power to unit and remove all wiring from compres-
sorterminals. Using an ohm meter set on scale B x 10K, check
windings for grounds and open circuits, Refer to Figures 12
and 13.
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TEXAS INSTRUMENTS SOLID STATE COMPRESSOR PROTECTION

K1‘ 4 —
OHM \ LOAD TEMPERATURE VERSUS TRIP SETTINGS
@7,,; METER !51 K2 wofrs UNIT TEMPERATURE
! P ooff — 3 PHASE UNITS 185 F (85 C|
| g !
1 52 . POWER SINGLE | MAIN WINDINGS 176°F (BO'C})
. P2l - A PHASE |-
| ==t @ UNITS | START WINDINGS | 221F (105 C)
COMPRESSOR o )
%~___J ! PROTECTION MODULE
f o '
; | DETAIL A @ o x1|_--;L- » CHECK FOR
| @ i ‘ ka| 4 - POWER
N A —p— - 1 st -
SENSOR | : p1f ]
T o |52 -
; le
| 5K 25K T
RESISTOR RESISTOR -
L e PROTECTION MODULE

1 - Provide a cooling demand and check the voitage at K1 and K2. Power {24 volts) indicates that the module (s
0.K. and there s another component open in the contro! circuit. :
2 - Check for 24 volts at P1 & P2 If there is no voltage, check the unit transformer and power supply to unit.

3 - Checking Thermal Sensors

a - Remove thermal sensor leads from 51 and S2 therminals and check the resistance.

b - The trip setting ranges frem 16K to 24K,
¢ - The reset setting ranges from 5.5K to 6.9K.

d - If an open circuit is indicated the compressor must be replaced.
e - If a shorted circuit is indicated, the compressor must be replaced.

4 - Checking Module {Detail "A"}

a - Remove thermal sensor feads and place a 25K resistor across terminals. There shouid be no voltage

at K1 and K2 terminals.

b - Substitute a 5K resistor and recheck K1 and K2 terminals. The module should reset and provide

24 volts.
¢ - If module doesn't function properly, replace.

FIGURE 11

CHECKING MOTOR WINDINGS ON A TWO
SPEED THREE PHASE COMPRESSOR

1 — Disconnect wiring from compressor terminals.

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

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

CHECKING MOTOR WINDINGS ON A TWO

SPEED SINGLE PHASE COMPRESSOR
RUN WINDING 2 POLE START WINDING
G o 3

V680 —(3)

1 — Disconnect wiring from compressor terminals.

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

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 12

FIGURE 13
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Vil - SCHEMATIC WIRING DIAGRAM OPER-

ATING SEQUENCE

Each of the following steps within this section are labeled in

the corresponding diagram.

LOW SPEED OPERATION

A - 24 Volt Control Circuit - Low Speed (Figure 14)
1 - Thermostat demand on first stage (Y1} energizes Control

Relay No. 1 {K1} through N.C. K7-2 contact.

2 - The green light also comes on at thermostat.
3- The N.O. K1-1 contact closes to energize the Fan Motor

Relay (K3) and Compressor Interlock through:
S1 - High Pressure Switch
S2 - Low Pressure Switch
N.C. K2-1 Control Relay No. 2
K5-2 Hi Compressor Contactor

4 - The circuit continues through Compressor Interlock pro-

viding the 70 second timing period has elapsed. The Low
Speed Contactor {K4) is energized through the N.C. K2-2
contact.

If the unit has optional Latent Load Discriminator, refer to the

followirig steps.

5 - The Indocr Blower Relay is energized through the ther-
mostat on a cooling demand.

6 - Under normal operating conditions the Blower Motor is
energized on high speed through the N.O. Indoor Blower
Relay contact and N.C. Latent Load Relay contact.

7 - The Dehumidistat closes its contacts when humidity ex-
ceeds setpoint.

8- The Latent Load Relay is &nergized through the De-
humidistat and the N.C. High Speed Relay contact.

9 - The Blower Motor is powered on low speed through the
N.O. indoor Blower Relay contact and N.O. Latent Load
Relay contact.

)
} * JILEAMAL SEHEORE

THERMDSTAT

PROTECTION e

ODULE

TRANSFORMER

E

230V
o
24V

T1
TRANSFORMER

K4-2
{AUX. CONTACT)

] TR

élAUX CONTACT}
TO LINE JEI["AEY @“—- CONTROL
VOLTAGE H 7 2HE

—. \3

CIOMPRESSER

L0 COMPRESGOR "
CONTACTOR

HIGH PRESSURE
SWITCH
LOW PHESSURE
SWITCH
’ CONTHOL NO 2

apazpetee ! INDGOR UNIT

I K2 !
1 CONTROL,
! NO 2
H INDOUR
BLOWFR
Laiay
b e ) !
11 - ¢
OR COMMON /@

ORIEO:=
" INDOOR

BLOWER
7} RELAY

ONAL LATENT
LOAD
DISCRIMINATOR
KIT

COMPRESSOR
CONTACTOR

24V CONTROL CIRCUIT — LOW SPEED

FIGURE 14
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B - Single Phase Compressor Circuit - Low Speed
(Figure 15}

1 - Low Speeu Compressor Contactor {K4) and Fan Motor
Relay (K3) are energized by low voltage control circuit.

2 - N.C. K3-1 contact opens to cutout crankcase heater opera-
tion.

3 - The Fan Motor is energized through N.O. K3-2. On H311-
311/511 units the fan speed is determined by Fan Ther-
mostat.

4 - The compressor run windings (terminals 1 & 7) are ener-

gized through' contacts “T6” and “T7" of Low Speed
Compressor Contactor (K4-1).

5 - K4-1 contact “T8" closes to energize the 4 pole start wind-
ing at terminal 8.

6 - The start and run capacitors are in series through “T8"
contact to compressor start winding.

7 - The start capacitor circuit {shaded area) is de-energized
by Potential Relay (K8) when compressor comies up to
speed. The contact opens at approximately 324V gener-
ated voltage from compressor windings (EMF Electro-
Mbtive Force).
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C - Three Phase Compressor Circuit - Low Speed (Figure 16)
1 - Lo Compressor Contactor (K4} and Fan Motor Relay (K3)

are energized by low voltage control circuit. 3 - The Fan Motor is energized through N.O. K3-2.

CONTACTOR

2 - N.C. K3-1 contact opens to cutout crankcase heater opera- 4 - Compressor terminals 1, 2 and 3 are energized through
tion. K4-1 contacts (“T6", “T7"” and “T8").
L1 p N L
L2 we ”
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FAN MOTOR FAN MOTOR
RELAY RELAY L6 K4-1
LO
COMPRESSOR
S5 (18) CONTACTOR
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HIGH SPEED OPERATION
A - 24 Valt Control Circuit - High Speed (Figure 17}
1 - Thermostat demand on second stage {Y2) energizes Con-
trol Relay No. 2 (K2).
2 - The amber light comes on at thermostat.
3 - N.O. K2-1 contact closes to energize Time Delay relay (K7)
through:
S1 - High Pressure Switch
52 - Low Pressure Switch
K4-2 Lo Compressor Contactor

have expired from end of cycle.

® Changing from First to Second Stage — There is a 30 to
50 second {time-in) delay at K7 plus an approximate 20
second remainder at compressor interlock. Compres-
sor and *condenser fan will stop.

® Changing from Second to First Stage — Thereisa 20to
40 second (time-out) delay at K7 plus an approximate 30
second remainder at compressor interlock. Compres-
sor and *condenser fan will stop.

4 - N.C. K7-2 contact opens in approximately 30 to 50 sec- *Note - Condenser fan will start at end of K7 timing.
onds to de-energize Control Relay No. 1 {K1).

5 - At the sama time N.O. K7-1 cantact opens to energize the
Fan Motor Relay (K3) and Compressor Interlock through
N.C. K1-1.

6 - The circuit continues through Compressor Interlock and
N.C. K2-2 contact to energize High Speed Contactor (K5).

if the unit has optional Latent Load Discriminator, refer to the

following steps:

7 - The High Speed Relay is energized when the second stage
cooling bulb makes.

8- The High Speed Relay opens its N.C. contact to de-
energize the Latent Load Relay.

IMPORTANT — The K7 time delay and compressor interlock 9 - The Indoor Blower Relay is energized through the ther-
give the following timing sequence. mostat on a cooling demand.
® /nitial Demand First Stage — No delay. 10 - The Blower Motor is energized on high speed through
® /nitial Demand Second Stage — There is a 30 to 50 sec- the N.O. Indoor Blower Relay contact and N.C. Latent
ond {timed-in) delay thru K7, prividing over 70 seconds Load Relay contact.
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B - Single Phase Compressor Circuit - High Speed (Figure

18}

1-High Speed Compressor Contactor (K5} and Fan Motor
Relay (K3} are energized by low voltage control circuit.

2 - N.C. K3-1 contact opens to cutout crankcase heater opera-
tion.

3 - The Fan Motor is energized through N.O. K3-2, On HS11-
311/511 units the fan speed is deterrmined by Fan Ther-
mostat.

4 - The compressor run windings {terminals 1, 2 & 7) are
energized through contacts “T17, “T2"" and T4 of High
Speed Compressor Contactor {K5-1).

5 - K5-1 contact “T3" closes to energize the 2 pole start wind-
ing {terminal 3}.

6 - The start and run capacitors are in series through “T3"
contact to compressor start winding.

7 - The start capacitor circuit {shaded area) is de-energized

by potential relay when compressor comes up 1o speed.

HI =

L1
L2
A —
K3-1 ah g 6} z 2
FAN Sdg Ka.1 L6) L7
MOTOR wEas LO COMPRESSOR
RELAY g¥E SONTACTOR..(T6) ;T%
o X
-
K3-2
FAN 3

@

K6
POTENTIAL (2 pemmamns
RELAY )

CURRENT

o«
oF
O
e RT= LIMITING
L DEVICE
HloN®
o]
co
5 o ®
o
Q
g
< I
2Z
-4 C3
O‘-L 9 RUN
g CAPACITOR G2
] J START
! @ 1 CAPACITOR

RUN WINDING POLE ISTART WINDING

T
TART CAPACITOR CIRCUIT
A HS$11-511 ONLY
S
B1
COMPRESSOR

SINGLE PHASE COMPRESSOR
CIRCUIT — HIGH SPEED

FIGURE 18

Page 13



C - Three Phase Compressor Circuit - High Speed (Figure 19) 3 - The Fan Motor is energized through N.O. K3-2.
1 - High Speed Compressor Contactor (K5) and Fan Motor

Relay (K3) are energized by low voltage control circuit. 4 - Compressor terminals 4, 5 and 6 are energized through
2 - N.C. K3-1 contact opens to cutout crankcase heater opera- K4-1 contacts “T1”, “T2" and “T3" to for a parallel "Y"
tion. motor winding circuit.
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