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LIMITROLE3 APPLICATION GUIDELINE

When air-cooled condensers or condensing units are in-
stalled outdoors, they will be subjected to varying ambient
temperatures. This variance could be as much as 120°F
(48.9°C) of swing throughout the summer and winter sea-
sons and will have a major impact on the performance of
the condenser. As the ambient temperature drops, the con-
denser capacity will increase due to the wider temperature
difference between ambient and condensing temperature.
As this happens, the condensing temperature will also
drop as the system finds a new balance point. Although
overall system capacity will increase, other problems can
occur. The capacity of an expansion valve is affected by
both the liquid temperature entering the valve and the
pressure drop across it. As the condensing temperature
decreases, the pressure drop across the metering de-
vice also decreases. This lower pressure drop will then
decrease the capacity of the valve. Although lower liquid
temperatures increase the capacity of the metering device,
the increase is not large enough to offset the loss due to
the lower pressure drop. To provide adequate pressure
drop, some form of head pressure control is required.

Many methods are available for controlling head pressure
and are each suited to meet the user requirement and
climatic conditions. Some systems can achieve effec-

tive control with just simply cycling the condenser fans,
however at colder ambients other systems are required
such as the use of flooding valves and added refrigerant
charge. See Table 3 overview on page 6 covering alterna-
tive methods of control at the various ambient ranges.

LIMITROL € (Limitrol Plus) has been specifically designed
for Air-cooled condensing units and combines various
technologies into a responsive system that floats the head
pressure below 90°F(32°C) condensing temperatures,
saving energy and reducing environmental impact. Un-
like previous head pressure flooding valve applications,
this system uses EC motor technology and condenser
portioning control to provide reduced operating refriger-
ant charges without the need for a flooding valve and
oversized receiver. As a result, this non-flooding system
can provide control at much colder ambient temperatures
where previous designs have proven ineffective.

LIMITROL B3 systems are most suited for colder ambient
locations and are designed to reduce energy consumption
and replace any flooded valve type application operating
down to -20°F(-29°C) outdoor ambient temperatures.

LIMITROL

FLOATING HEAD PRESSURE CONTROL SYSTEM

* Reduces compressor energy consumption and run time

 EC motor technology further saves energy
and reduces electrical requirements

* Lowered environmental impact through reduced refrigerant use

 Stable system performance in lower ambients

To see how much LIMITROLE can save on energy and refrigerant,
compared to conventional flooded valve systems,
refer to Tables 1 and 2.

K40-LIMITROL-AG-2
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LIMITROLE POTENTIAL SAVINGS

Table 1 - Percentage & Dollar kWh Savings over Flooded Valve Systems *

Philadelphia, | New York, Boston, Charlotte, Atlanta, Los Angeles, St Louis, St. Paul, Toronto,
MODEL PA NY MA NC GA CA MO MN ON
% $ % $ % $ % $ % $ % $ % $ % $ % $
5 HP Cooler 22 616 | 231,099 25 |1,081] 18 474 16 521 16 835 | 20 | 624 25 798 27 | 638
7.5HP Cooler | 21 | 1,008 | 22 | 1,805 | 23 | 1,707 | 18 843 17 954 17 [ 1,499 | 19 | 1,053 | 24 | 1,270 | 25 | 1,000
10 HP Cooler | 18 | 1,204 | 18 | 2,131 | 20 | 2,095 | 15 975 14 | 1,089 | 18 | 2,446 | 16 | 1,227 | 20 | 1,529 | 21 | 1,223
15 HP Cooler | 19 | 1,852 | 20 | 3,300 | 21 |3,170| 16 | 1,567 | 15 | 1,767 | 19 | 3,570 | 17 | 1,916 | 22 | 2,337 | 22 | 1,834
6 HP Freezer 24 903 251,621 26 | 1548 | 21 753 20 848 23 | 1,548 | 22 928 26 | 1,119 | 27 891
7.5 HP Freezer | 21 994 | 21 (1,783 | 23 | 1,726 | 17 800 16 891 18 [ 1,591 ] 19 | 1,012 | 23 | 1,255 | 24 | 1,004
13 HP Freezer | 19 | 1,425 | 19 | 2,635 | 21 (2450 16 | 1,150 | 15 | 1,286 | 15 | 2,110 | 17 | 1,471 | 21 | 1,798 | 22 | 1,428
15 HP Freezer | 18 | 1,602 | 19 | 2,846 | 20 (2,717 | 16 | 1,312 | 15 | 1,479 | 14 | 2,224 | 17 | 1,672 | 20 | 2,009 | 21 | 1,587
* The above is a BIN Hour Analysis. Weather data was used from ASHRAE Weather Data Viewer and electrical rates
for each city are based on data from EIA (U.S. Energy Information Administration).
Above numbers do not include refrigerant savings, and further cost savings can be expected.
Table 2 - Refrigerant Savings over Flooded Valve Systems*
KE Model Flood Valve LIMITROLE % Charge KVS Standard | Flood Valve LIMITROLE@ | % Charge
HP -20°F Ambient |-20°F Ambient| Savings Model HP -20°F Ambient |-20°F Ambient| Savings
3M 8.6 6 30% 8V,10L,12 L 30 19.8 34%
3,35,4L 9.3 6.4 31% 12V,16V,15L 37.2 24.4 34%
5H,M 18.1 11.9 34% 15M, H 34.2 26.8 22%
6,75 L 20.0 12.9 36% 20,22 ,25 M,H 44.9 34.9 22%
75 H 18.2 12 34% 20,22 L 37.8 28.7 24%
76,8, 10H 201 15.9 21% 20V,25V,27L,30L 49.9 374 25%
9,10L 22.2 17 23% 30 M\H 56.9 442 22%
12,15,20H 33.0 25.8 22% 30V,40 L 63.2 441 30%
12,13,15,22 L 36.6 27.6 25% 35MH 66.6 51.9 22%
40 M,H 81.8 62.4 24%
KMS Model Flood Valve LIMITROLE % Charge 50 M,H 88.3 67.4 24%
HP -20°F Ambient |-20°F Ambient| Savings
75.7.6 MH 226 155 31% KVS Hi-Eff. FI:)od Valye LIOMITROL. % Charge
75L 24.6 16.5 33% Model HP -20°F Ambient |-20°F Ambient| Savings
8 HM 214 17.2 20% 11,13L 414 28.6 31%
10 H,M 29.3 229 2204 16,21,23L 49.9 37.2 25%
0L 235 18.2 23% 16M,H 44.9 34.9 22%
12L 324 24.5 24% 21,23M,H 56.9 44.2 22%
12,15 H,M 374 29.2 2204 26,28,31L 63.2 47.4 25%
2oL 414 31.2 25% 31M,H 818 624 24%
36M,H 131.6 98.9 25%
* Note: Does not include evaporator and liquid line charge 41,51,M,H 163.4 120.9 26%

Shaded area has multiple fans with applicable fans cycled off.

KMD Double compressor models are 2 x above KMS single model. KVD Double compressor models are 2 x above KVS single model
The above is a BIN Hour Analysis. Weather data was used from ASHRAE Weather Data Viewer and electrical rates for each city are

based on data from EIA (U.S. Energy Information Administration).

For more information, use our handy Energy Savings Calculator:
k-rp.com/limitrol

K40-LIMITROL-AG-2
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LIMITROLE THEORY OF OPERATION

Refer to the following Limitrol+ condensing unit piping
diagram FIG. 1 shown below.
The LIMITROL 8 standard design includes the following
four main components:
» Portion controlled Air-cooled Condenser- (A).
» EC (Electronically commutated) condenser fan
motor(s)-(B).
» Electronic programmable logic controller w/pressure
transducer- (C).
» Suction accumulator with Liquid heat—exchanger-(D).

Also included are the following optional (application re-
lated) components:

* Heated and insulated receiver-(E)

* Wind guard for horizontal air flow units -(F)

The LIMITROL @ provides optimized compressor and
condenser fan energy savings by lowering the condens-
ing pressure and power consumption during low operating
loads and cooler ambient temperature conditions.

An electronic logic controller (C) senses the discharge
pressure (from the pressure transducer) and targets a
factory pre-set 70°F(21°C) floating condensing tempera-
ture. The condenser EC fan motor (B) responds to a DC
voltage signal input that directly controls the fan speed.
The DC signal is primarily based upon the discharge trans-
ducer pressure which is affected by the evaporator load
and condensing unit ambient temperature. At peak ambi-
ent temperatures the condenser will be required to operate
at full capacity using maximum condenser fan speeds. As
the ambient becomes cooler less condenser capacity is
required. The condensing temperature can then float down
towards the minimum condensing temperature by the fan
starting to slow down.

Once the condenser fan has reached its lowest functional
minimum speed (when the ambient becomes much colder)
a section of the condenser surface (A) can be removed
(staged) in order to continue to provide the minimum con-
densing temperature set point. Note that in a conventional
system this is normally accomplished by adding a head
pressure control flooding valve and adding extra liquid
refrigerant into the receiver allowing liquid to back up into
the condenser displacing the active condenser surface.
During the initial transition with the new condenser staging
(smaller portioning) the fan motor must then respond to an
increased air flow requirement .The electronic logic con-
troller (C) will accordingly send a new signal to increase
the EC motor (B) RPM. From this point the EC motor can
vary its range of RPM in order to further control the head
pressure at the lower ambient.

K40-LIMITROL-AG-2

During the lower ambient stage if the load or ambient
temperature increases and the condenser fan reaches its
functional maximum speed a portion of the condenser (A)
is then added back (staged) providing added necessary
capacity to maintain the required control setpoint. Note
that in a conventional head pressure control valve system,
the extra liquid that had been previously required to be
backed up in the condenser would then need to be trans-
ferred and stored back into the receiver (requiring oversiz-
ing). During the initial transition with the new condenser
staging (larger portioning) the fan motor must then re-
spond to a decreased air flow requirement .The electronic
logic controller (C) will then send a new signal to decrease
the EC motor (B) RPM.

LIMITROL B Logic Controller and Condensing unit wiring
Logic control, EC motor and condenser staging wiring are
covered in FIG. 2 and 3 (below 7.5 HP units) and FIG. 4-9
(7.5 HP and larger units) wiring diagrams.

Logic control is provided by the electronic controller which
senses the discharge pressure through the pressure
transducer. The controller provides condenser portion-

ing control (through output relays) and DC signal control
(though analog outputs) for the EC motor speed. There are
two different analog signals (0-10VDC output ) for the EC
motor. The first analog signal is activated during the cold
ambient when the condenser has been staged (portioned)
and the second analog signal is activated during the warm
ambient when the condenser has not been staged (not
portioned). The 0-10V DC signal output directly controls
the fan speed (RPM). Refer to the control manufacturer’s
operating instructions and the condensing unit QSU (quick
set up) set point instruction sheet for details on operation
and programming.

The wiring method for Condenser staging varies with the
unit model. The smaller units (below 7.5 HP) close off the
condenser portion during the cold ambient by a discharge
line solenoid valve (NC normally closed). Also another
smaller bleed line solenoid valve (NC) is used to purge
any refrigerant or oil from the idle condenser portion over
to the suction side. Both are wired through the controller
output relays. The Larger units (7.5 HP and above) use a
special three way splitting valve (with internal bleed func-
tion) to replace the discharge solenoid valve and bleed/
purge valve function. The use of check valves prevent any
migration/logging of refrigerant and oil into the idle con-
denser portion during the cold ambient stage.

14/09/17



LIMITROLE PIPING SCHEMATIC

Figure 1 - LIMITROL+ Piping Schematic
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LIMITROLE APPLICATION

Under colder ambient temperatures there could exist
limitations on the effective control of the minimum con-
densing pressure. Proper design of the evaporator must
be reviewed to ensure circuiting, distributor nozzles,
distributor tubes, and expansion valve type (balanced port
required) and size are properly designed to operate at the
lower pressures and liquid temperatures. The use of the
following optional components should be considered. For
an overall summary of recommended ambient ranges and
comparisons to other head pressure control methods, refer
to Table 1.

LIMITROL @3 Heated and Insulated Receiver

For colder 10°F (-12°C) and lower ambient temperatures
the addition of a heated and insulated receiver option is
recommended (this ensures adequate pressure is avail-
able during start-up after any prolonged off cycle).

LIMITROLE Wind Guard (Horizontal Air Flow Units)

On smaller condensing units that use horizontal air flow
condensers, special attention to the unit site location must
be considered. Unprotected, strong cold winds blowing
directly on the condenser face can affect the control of the
condensing temperature. In colder, northern climates at
temperatures of 0°F (-718°C) and lower the use of an op-
tional wind guard should be considered or where feasible
consider locating the unit beside a building structure or
barrier where it may be protected from the wind.

LIMITROL @ with installed Flooding Valve (for extreme
cold temperatures)

If extreme cold -20°F(-29°C) and below ambient tempera-
tures and excessive winds exist , the use of an adjustable
flooding valve (with added refrigerant charge) should be
considered. The valve must be adjusted to a lower setting
than the logic controller set point and must be installed at
the condenser common liquid line downstream of the liquid
lines (and check valve(s) of the two condenser staging cir-
cuits. LIMITROL €3 still offers an advantage over convention-
al flooding systems due to the fact that only the portioned
half of the condenser will need to be flooded minimizing
the refrigerant charge.

LIMITROLE with Capacity Control — compressor un-
loading

During the cold ambient stage system power consumption
is reduced and compressor efficiency is increased (from
the lower condensing temperatures). Also system capac-
ity is further increased from the net refrigeration effect of
the colder sub-cooled liquid temperatures. This increase
of capacity will affect the summer design rating of the
compressor/evaporator balance (evaporator TD). Optional
compressor unloading or other control methods (i.e. hot
gas bypass) may be required on any medium or high
temperature application requiring specific humidity control.
The use of compressor unloading will also result in further
kWh energy savings (reducing the power consumption and
increasing compressor efficiency).

Table 3 - Head Pressure Control Method Comparison And Application Guide

ENERGY RELIABILITY/ | REFRIGERANT | AMBIENT RANGE**
METHOD OF HEAD PRESSURE SAVINGS PERFORMANCE SAVINGS 120°F to...
FAN CYCLING ONLY POOR FAIR FAIR 50°F
FAN CYCLING w/VARIABLE SPEED ON HEADER FAN FAIR FAIR GOOD 20°F
FLOODING VALVE w/FAN CYCLING POOR GOOD POOR -40°F
VARIABLE SPEED EC MOTORS (ONLY) .
NO WIND PROTECTION® VERY GOOD GOOD VERY GOOD 10°F
VARIABLE SPEED EC MOTORS (ONLY) .
w/WIND PROTECTION (GUARD OR WALL)* VERY GOOD VERY GOOD VERY GOOD 0°F
LIMITROL 63 STANDARD PACKAGE* e
HORIZONTAL CU w/NO WIND PROTECTION EXCELLENT EXCELLENT EXCELLENT 10°F
LIMITROL € STANDARD PACKAGE* .
VERTICAL UNITS & HORIZONTAL UNITS w/WIND PROTECTION| EXCELLENT EXCELLENT EXCELLENT 20°F
LIMITROL €3 w/FLOODING VALVE ON 1/2 COND uae
HORIZONTAL & VERTICAL UNITS EXCELLENT EXCELLENT GOOD 40°F

* HEATED AND INSULATED RECEIVER REQUIRED ON UNITS OPERATING IN AMBIENTS <10°F

** These are recommended temperature application ranges only and all facets of each installation need to be considered when deciding which method
of head pressure control to use. Location, mounting orientations, prevailing winds, wall/barriers, etc., will have an impact on which method is appropri-

ate for the application.

K40-LIMITROL-AG-2
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LIMITROLE WIRING DIAGRAMS

Figure 2 - LIMITROLE Wiring Diagram (KE Units below 7.5 HP w/ COPELAND Compressor)
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LIMITROLE WIRING DIAGRAMS

Figure 3 - LIMITROLE Wiring Diagram (KE Units 7.5 HP and above w/ COPELAND Compressor)

— 575V=3-60 Hz (USING TRANSFORMER FOR 230V EC MOTORS )
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ALL APPLICABLE LOCAL AND NATIONAL CODES.
REVISIONS DIAGRAM NUMBER
DATE T Or ITROL+
NOV21/14 | A GER

K40-LIMITROL-AG-2

14/09/17



LIMITROLE WIRING DIAGRAMS

Figure 4 - LLMITROLE Wiring Diagram (KE Units below 7.5 HP w/ BITZER Compressor)

— 208/230V—-3—-60 200/220V-3-50 H
CONDENSlNG UNlT WlRlNG DlAGRAM SOLID STATE MODS[E MOTOR PROTECT\OVi (BITZER OCTAGON)

— STANDARD CONTROL WITH LIMITROL PLUS (WITH N.C CONDENSER VALVE)

REFER TO CONDENSING UNIT BL|2
NAMEPLATE F&R ELECTRICAL Lsemsorwires Fuse
REQUIREMENTS. o terminal plote M1, M2 terminals
A SUBCOOLER TXV
/U2 3 \ SOLENOID
[ (NOTE C3)
111 o "D [ 55, (10TE ©) sci BL
i) R0 W series) ATERNATE. SITLE RD ——o—~\\o—228
SwiTeH = ENCAPSULATED FOED 50
1 OIL SEPARATOR
| | (NOTE €3) o %%TER?&%? oK K ROy 0 | SOLENOID VALVE
g ; NQTE C3)
| | E MODULE i (
FUSED ® B1 B2 |, YUMPER REMOVED LOW  HIGH TIME OIL PRESSURE i BL
(NOTE €3) QO (AUTO-RESET) DAY SWITCH RD)
RD - (oeuar on greaqy) ¢ NOTE: IF REQ'D) {211 COMPRESSOR 122 |BL
i POWER DUAL PRESSURE (NOTE C3) % ® | CONTACTOR ' 4
11 14 RD[A  CONTROL ¢ fon 3 1
DISTRIBUTION O o L.i -RD RD - RD
L1| [L2][L3 - —
TERM BLOCK 12 13 WM 315 @T@mﬁhw
(NOTE C3)
cReUT rofiif | N LOW__ HIGH
- BREAKER BL S
OR FUSES OWW-O 115y
(NOTE C3) LBk
AUX1
CRANKCASE HTR (OUTDOOR)
RD "~ o __ 240 V|
L COMPRESSOR BL|S
AUX CONTACTOR AUX RECEIVER HTR (SELF REG)
() (L) |AUX2 RD. __ J.se.___
COMPRESSOR S (NOTE C3) 6
6 5 é CONTACTOR &
AUXILLARY * IF OIL SWITCH NOT REQUIRED, WIRE RD19 TO TERMINAL
SWITCHES rx
o ® TZER MODULE IF TIME DELAY NOT USED, WIRE RD17 TO TERMINAL
TO ENABLE MANUAL RE—SET FUNCTION, ADD JUMPER
2 ‘ - BETWEEN B1 AND B2.. TO RE-SET ANY MANUAL 7 QL SWITCH AND TIME DELAYW‘P;C? RR;DQU”:CE)D%ERM\NAL
— LOCK—QUT, REMOVE CONTROL CIRC POWER MOMENTARILY
- (ON—OFF—ON)
~ RD| 30
= (2@ L]
» = Il
3 [
o
e
TRANSFORMER
20 VA
COMPRESSOR 230V BL 31
I PRI
e — ol [ JOHNSON 450 CONTROLLER
W’?ﬂcl:l‘ﬂe El 0545 P S0 G Refer to separate instruction sheet for set up SCN—1
24V _
REFER TO COMPRESSOR TERMINAL
BOX FOR SPECIFIC DIAGRAM. w32 BN 33 C450 CPW—-100 SPN—1 OUTPUT RELAYS (2)
ANALOG OUTPUT A1 ANALOG OQUTPUT A2 R3 R4
I T
I O O O
Y34 GREEN LED INDICATORS | | || GREEN LED INDICATORS
LR (RELAY ENERGIZED)
=
E
=l
SPDT OUTPUT RELAYS
E Off On
| 3 — w7 ACTIVE(OFF)
. = F N> Cm PASSIVE(ON
/s (N W PASSIVE(ON
\ Fl 2 o = Q cS_ o
i 5 5 o © 5§66 6586
[ O =z p gt ]
i \ = = — N N
o
‘ +HO Ol HO|O |~ % V@W
\E GND. T T
M BK ex CL CLR
Digl ™ ?LR‘ BELDEN CABLE 1 ™ =h
J P ]
EJ j)I o A1 -
: A 1
/ MCMILLAN. = 2§
230Y R MOTOR BELDEN CABLE 3 B 2 3|2
CONDENSER FAN MOTOR BELDEN CABLE 3 DISCHARGE BK o o
FAN #2 (RIGHT)) | TRANSDUCER BELDEN CABLE 2 [=
(IF APPLICABLE) Q P266 - m RD 50
méﬁccmg#gr; 2] (or P399,P499) ABOVE

CONDENSER FAN MOTOR
CONDENSER SPLIT
FAN #1 HG SOLENOID VALVE N.C.

T0
C
55 oo BL 52 A<l
PURGE A3 SOL

oo BL 60
NOTES

C1. USE COPPER CONDUCTORS ONLY
C2. USE 75°C WIRE (OR HIGHER)
C3. OPTIONAL COMPONENT
C4. ALL FUSES TO BE CLASS CC OR J AND VOLTAGE RATED
EQUAL (OR HIGHER) THAN OPERATING VOLTAGE
CONDUCTORS/WIRNG
FACTORY WIRING
— - ~-— OPTIONAL WIRING
— —— — WIRING BY OTHERS

ALL FIELD WIRING MUST BE DONE IN COMPLIANCE WITH
ALL APPLICABLE LOCAL AND NATIONAL CODES.

COMPRESSOR
CONTACTOR AUX

AUX4 RD 54

| RewiSoNS [ DIAGRAM NUWBER
2T = BITZER [IMITROL+
TANT5/75 [~ SMALLER

K40-LIMITROL-AG-2 -9- 14/09/17



LIMITROLE WIRING DIAGRAMS

Figure 5 - LIMITROLE Wiring Diagram (KE Units 7.5 HP and above w/ BITZER Compressor)

CONDENS'NG UN'T W'R'NG D|AGRAM — 460V—3-60 or 380/400v—3—50 Hz

— BITZER SOLID STATE MODULE MOTOR PROTECTION
— STANDARD CONTROL WITH PHASE—MON AND LIMITROL PLUS (WITH 3—WAY VALVE)

CONTROL
PR. CIRCUIT FROM COMPR. L1 — L2 - L3
=t | TRANSFORMER CONTACTOR ‘ ‘ ‘
REFER TO CONDENSING UNIT SEC
NAMEPLATE FOR ELECTRICAL
REQUIREMENTS, R PHASEVOLIAGE alz
/UL \ ® arzer MopuLE T WITH TIME DELAY
TO ENABLE MANUAL RE—SET FUNCTION, ADD JUMPER =
11 ]
- BETWEEN B1 AND B2.. TO RE—SET ANY MANUAL T aT\ (M} (M?‘
11| GND. LOCK—0UT, REMOVE CONTROL CIRC POWER MOMENTARILY - = =
(ON—DFF—ON)
SWITCH RD|1 ADJUSTABLE DUAL PRESS (NOTE C3) () Hi%)
| | (NOTE C3) FUSE (ALTERNATE TO SEPARATE LP/HP) RDI9A o1 separaToR @FUSE
| | COMPRESSOR® DAL PREeSURE SOLENOID VALVE
FUSED SOLID STATE JUMPER REMOVED RD RD (NOTE C3)
‘ NOTE C3) MODULE___ /(AUTO RE-SED 5] TTIF OIL PRESSURE RD18
( B1 B2 SWITCH RD BL
i i POWER RD|3 Q.9 e ( NOTE: IF REQ'D) 211 COMPRESSOR 122 BL
ADJUSTABLE I | 4
ENCAPSULATED FIXED CONTACTOR
10 RD RD | 51
(NOTE €3) D:|77O—H—O 0 OIDO s @ ” @7@/@( et
Ne
CIRCUIT 400 PSIG CUT OUT REMOVE JUMPER
———) | BREAKER RD LOW LP | 300 PSIG CUT IN '
(Nore €) SN N[ BL7 ‘
IF 120V]
FOWW-O 5y T\( ) !
BL 7A !
k BLK 2457y ‘
AUX AUXI I
() () |AUx2 "D c NG o CRANKCASE HTR (OUTDOOR) i
COMPRESSOR e —_— W =2 - ‘
% D& é CONTACTOR & 23 8 BL 5 .
AUXILLARY RECEIVER HTR (SELF REG) !
1] SWITCHES SR W B B ]
9
— — - (NOTE €3) 6
=
—~ Il RD |30
Nl |1
S
m
o
=)
TRANSFORMER
O 20 VA
COMPRESSOR | 230V BL 31
PRIV
i = JOHNSON 450 CONTROLLER
WG SHONN, P SECG Refer to separate instruction sheet for set up SCN—1
24V -
JREFER TO COMPRESSOR TERMINAL|
BOX FOR SPECIFIC DIAGRAM. w32 BN 33 C450 CPW—-100 SPN—1 OUTPUT RELAYS (2)
a ANALOG OUTPUT A1 ANALOG QUTPUT A2 R3 R4
I e
| @) O O
YL34 GREEN LED INDICATORS | | || GREEN LED INDICATORS
[ BN35 (RELAY ENERGIZED)
|1
=
E
=
SPDT OUTPUT RELAYS
z off  On
I 5B —s w3 ACTIVE(OFF)
. & = P Lr\N) [ | PASS\VEEON%
=]
‘ 3 \ % PASSIVE(ON > 0 - o
I ¢ > Q o Z Zr- zZ Zr—
o v c 24‘ o Xe) (@) 500 §9Qq
1 | I | | om ==z - < - = N NN
i
g | + - +HO|O |-
= ! 1= Bk CR
8 ‘gE I 8w ?LR‘ BELDEN CABLE 1, ‘ El §R
N R —— 6
@é@ - | —
d [ ! A7 ]

GND. H L — T
4= 480V EC MOTOR v BELDEN CABLE 3 s &l |3
3 s NN A MR BELDEN CABLE 3 DISCHARGE BK ol la

S - FAN #2 (RIGHT)) | TRANSDUCER BELDEN CABLE 2 g |2
u 2 (IF APPLICABLE) 2| P266 0 m RD 5

H
460V EC MOTOR 2l (or P399,P499) ABOVE
CONDENSER FAN MOTOR COND UNIT TERM
FAN #1
CONDENSER SPLIT
RD 51 IWAYVAVE oo,
NOTES

C1. USE COPPER CONDUCTORS ONLY
C2. USE 75°C WIRE (OR HIGHER)
C3. OPTIONAL COMPONENT
C4. ALL FUSES TO BE CLASS CC OR J AND VOLTAGE RATED
EQUAL (OR HIGHER) THAN OPERATING VOLTAGE
_CONDUCTORS/WIRNG.
FACTORY WIRING
— OPTIONAL WIRING
———— WIRING BY QTHERS
ALL FIELD WIRING MUST BE DONE IN COMPLIANCE WITH
ALL APPLICABLE LOCAL AND NATIONAL CODES.
REVISIONS DIAGRAM NUMBER

CATE = BITZER LIMITROL
JAN15/15 | A LARGER 460\/

K40-LIMITROL-AG-2 -10 - 14/09/17



LIMITROLE WIRING DIAGRAMS

Figure 6 - LIMITROLE Wiring Diagram (KM Units w/ COPELAND Compressor(s))

— 208-230/460/3/60 POWER SUPPLY

CDNDENSING UNIT WIRING DIAGRAM: — 115V/230V CONTROL CIRCUIT

REFER Tl CONDENSING UNIT @ BL 2
NAMEPLATE FOR ELECTRICAL -
REQU! ENTS. FUFS1ESf CONTROL CIRCUIT
/o . 1IN\ TRANSFORMER TRANSFORMER
L2 L3 == GRN
i i i GND.
RD 1 FUSE
[N FS 1 AMP
PM1
DISCONNECT
SWITCH PHASE /VOLTAGE 0OIL SEPARATOR
F2 MONITOR SOLENOID
FUSE— s 051
CONTROL cPM1 RELsTaRT SO
CIRCUIT MOTOR PROTECTION
~DISCONNECT & OIL PRES. SWITCH Mc1
Sl LPC1
o TIME DELAY COMPRESSOR
@ LOW PRESS. (DELAY ON BREAK) CONTACTOR

RD RD
I TS1 O q
(I | = | DISTRIBUTION TERMINAL|
TERMINAL BLOCK STRIP ®
RD 24
GRN oH
25
AUX{ Mci = 120/240V 1
RD W ok CCH1 . L A
A :‘gD BK CORESENSE c 20| n/o
PROTECTION MODULE ALARM 8,5
CRANKCASE HTR ol [()E\EL(D:O\'A\‘/ESS)S N/C
RECEIVER HTR BL 29
(SELF REG)
)
22 RH1 23
i3 e 2 %
G 12
AUXSWN RD
4%
CONDENSER SPLIT
SYSTEM 450 CONTROLLER #1 3-WAY VALVE NC.
MASTER CONTROLLER POWER SUPPER OUTPUT RELAY RD OW BL
C450CaN-3C 450YYN-1C C450SCN-1C 45 46
©|24v © fsn2 o o
Ofc © GREEN LED INDICATORS
ES&[S Sni Il (RELAY ENERGIZED)
FAN o|c
orF _ow
1 ACTVE(OFF)
B ACTVE(OFF)
] 3 Acnve(orr)
COMPRESSOR
CONTACTOR & ouTPUT com auteuTt outPUT2
ée};lTLcLHAERSV >0 > 240v [ 120V Co = % -
‘ R 5| e EEE 000 86 2RE
HHIER T ol goh  E5u
I | |
= CORESENSE 2
B CURRENT SENSOR EE g wtcLs)
s e ig f ax o
/] 5 ¢ L1 12
/ H 2
2 “ -/
S
COMPRESSOR .
AIR COOLED CONDENSER EC FAN MOTORS NOTES
NOTE! REFER T0
VIRING DIAGRAM NOTE: EC MOTIR WODE: 0-tov DISCHARGE PRESS #1. USE COPPER CONDUCTORS ONLY
TERMINAL BOX, oV = MOTOR STOPPED, TRANSDUCER #2, USE 75°C WIRE (OR HIGHER>
' {0V = FULL SPEED. #3. ALL FUSES TO BE CLASS CC OR J AND VOLTAGE

RATED EQUAL <OR HIGHER> THAN OPERATING VOLTAGE.
#4, OVERCURRENT PROTECTION FOR EACH EVAP MUST NOT

EXCEED MAXIMUM VALUE SHOWN ON EVAP NAMEPLATES.
#5. MAY BE FACTORY INSTALLED-MOUNTED AND WIRED ON

EVAP (PRE-ASSEMBLED MODELS).

ON MUTLIPLE EVAPS WIRE OTHER EVAP SOLENOID(S)

v IN PARALLEL WITH THE FIRST ONE.
(] #6. OPTIONAL COMPONENT INSTALLLED BY OTHERS
= #7. HEATER LOADS ARE NOT CONCURRENT WITH
< =z COMPRESSOR REFRIGERATION LOADS.
o - CONDUCTORS/WIRNG
—— FACTORY WIRING
—— — — —— DPTIONAL EVAP WIRE ¢ NOTE #5)
AIR COOLED CONDENSER ) T WIRING BY OTHERS
G=GREEN RD=RED BL=BLUE ALL OTHER BLACK
FAN LAYOUT

ALL FIELD WIRING MUST BE DONE IN COMPLIANCE WITH
ALL APPLICABLE LOCAL AND NATIONAL CODES.

REVISIONS DIAGRAM NUMBER

DATE: Jan 15, 15 KM COPELAND LIMITROL+

K40-LIMITROL-AG-2 -11- 14/09/17



LIMITROLE WIRING DIAGRAMS

Figure 7 - LIMITROLE Wiring Diagram (KM Units w/ BITZER Compressor(s))

CONDENSING

UNIT WIRING DIAGRAM:

— 208-230/460/3/60 POWER SUPPLY
— 115V/230V CONTROL CIRCUIT

REFER TO CONDENSING UNIT
NAMEPLATE FOR ELECTRICAL

REQUIREMENTS.
L1 L2 L3 I
[ GND.
[
[
DISCONNECT
FUSES
—DISCONNECT
B
POWER
LULAL DISTRIBUTION

TERMINAL BLOCK

COMPRESSOR

NOTE: REFER TO
WIRING DIAGRAM
IN_COMPRESSOR
TERMINAL BOX.

b=

F1 ElroL creurr
FUSES- TRANSFORMER
TRANSFORMER
GRN
RD 1
OR1 TN e o s o
OlL RE_SET TOGGLE SW NOTE: 70 ENABLE MANUAL RE-SET FUNCTION, PM1
| suvper 1 B2 ADD JUNPER BETMEEN B1 AND 52 TO | PHASE/VOLTAGE QIL_SEPARATOR
2 RD 5 RD 6 | IFEMIVED @0 CeioVe Soumow cimcurr rover | MONITOR 0D
AUx4 Mci1 o MOVENTARLLY. @NOFEOD NOTE
E%EF(EOL n O RD SET AT 2 SEC
RE-START
CIRCUIT 24 A DELTA P II PC
21m COMPRESSOR 4 oiL_ SWITCH HIGH PRESS LPC1 TIME DELAY c
& SOLID STATE MODULE OPC1  orance SAFET LOW PRESS. ey o reA) COMPRESSOR
g — GREY RD
1 [} B 7 OH B 7 0]
TERMINAL| RD|
STRIP
4A i
@MN@ BROWN PINK é@ﬂ
C(INSULATE END)
Aux1 Mct R 4| | VOET 25 oy
RD RD [t 5
8 ) BLUE cles >—50 N/O
CRANKCASE HTR ?SYELSOWQECS)S Q 50| ny/c
RECEIVER HTR
(SELF REG) BL 21 n
RD BL
22 23
L RD RD BL
[ 3 O‘“‘ﬁ ol 73 [id
AUX3 Mc1 0
44
CONDENSER SPLIT
SYSTEM 450 CONTROLLER #1 3-WAY VALVE NC.
MASTER CONTROLLER POWER SUPPER OUTPUT RELAY RD m BL
C450CAN-3C 450YYN-1C C450SCN-1C N 48
©2sv ok o o
ol o GREEN LED INDICATORS.
B s |9 ey overozeD)
- 5V
FAN tofe
oFF_on
o)
B ACTVE(OFF)
il =
coM oureuTt  outeurz
240v | 120V =g = % -
L0l G0l || 8 o
Bl M
kI | 8 LE |8 ) 0 ¢
Jf H FE|z
EE g EE 3 wita)
=g =g E Bk wates)
e
1|8 /N / -/ 7
i = g E %
3 3 3
L BELDEN CABLE. -
AIR COOLED CONDENSER EC FAN MOTORS NI:ITES

NOTE: EC MOTOR Mape: o-fov
0V = MOTOR STOPPED,
10V = FULL SPEED.

ADER

2 coMPRESSOR
]

HE

DISCHARGE PRESS
TRANSDUCER

® @]

AIR COOLED CONDENSER
FAN LAYOUT

#1. USE COPPER CONDUCTORS ONLY
#2. USE 75°C WIRE (OR HIGHER>
#3. ALL FUSES TO BE CLASS CC OR J AND VOLTAGE
RATED EQUAL (OR HIGHER> THAN OPERATING VOLTAGE.
OVERCURRENT PROTECTION FOR EACH EVAP MUST NOT
EXCEED MAXIMUM VALUE SHOWN ON EVAP NAMEPLATES.
MAY BE FACTORY INSTALLED-MOUNTED AND WIRED ON
EVAP (PRE-ASSEMBLED MODELS).
ON MUTLIPLE EVAPS WIRE OTHER EVAP SOLENOID(S)
IN PARALLEL WITH THE FIRST ONE.
#6. OPTIONAL COMPONENT INSTALLLED BY OTHERS
#7. HEATER LOADS ARE NOT CONCURRENT WITH
REFRIGERATION LOADS.

CONDUCTORS/WIRNG

#4,

#5,

——————— FACTORY WIRING

—— — — —— DPTIONAL EVAP WIRE ¢ NOTE #5)
————— WIRING BY OTHERS

G=GREEN ~RD=RED BL=BLUE  ALL DOTHER BLACK

ALL FIELD WIRING MUST BE DONE IN COMPLIANCE WITH
ALL APPLICABLE LOCAL AND NATIONAL CODES.

REVISIONS

DIAGRAM NUMBER

KM BITZER LIMITROL+

DATE: Jan 1S, 15

K40-LIMITROL-AG-2

-12 -

14/09/17



LIMITROLE WIRING DIAGRAMS

Figure 8 - LIMITROLE Wiring Diagram (KV Units w/ COPELAND Compressor(s))

CONDENSING

UNIT WIRING DIAGRAM:

208-230/460/3/60 POWER SUPPLY
— 115V/230V CONTROL CIRCUIT

FER TI:I CDNDENSINE UNIT

B

RE|
NAMEPLATE FIR ELECTRICAL
Rznumntms.

7 uLeLs T\

DISCONNECT

SWITCH
FUSES
~DISCONNECT

POWER
LUILALS | prsTrRIBUTION

] TERMINAL BLOCK

BL 2
F1 gg&TROL CIRCUIT
eSESe
GRN
RD L
FUSE
FS 1 _AMP
FROM PM1
COMPRESSOR) PHASE/VOLTAGE OIL SEPARATOR
F2 CONTACTOR MONITOR
NOTE!
FUSE— CPl SET AT 2 SEC
8%%9 MOTOR PROTECTION RE-START
a & OIL PRES. SWITCH HPC1 LPC1 c1
4 HIGH PRESS TIME DELAY COMPRESSOR
® SAFETY LOW PRESS. (DELAY ON BREAK) RS
RD RD
St 1O O3 5 EHo i
TERMINAL]
STRIP
2
RD 24 ®
GRN
25
Aux1 Mct CCHA = 120/240v] ]
RD :35 K BK CORESENSE 50| n/o
PROTECTION MODULE AARM  C §8 5,
CRANKCASE HTR DRY SR, 1 N/C
RECEIVER HTR BL 29 (FIELD WIRED)
(SELF REG)
RD 1y BL
22 v 23
RD RD BL
1 O_“_g 42 73
AUX3 MC1

ux2

SWITCHES.

CORESENSE

CURRENT SENSOR

/CINSIDE COMPR
RM. BOX)

3

COMPRESSOR

NOTE: REFER TO
WIRING DIAGRAM
IN_COMPRESSOR
TERMINAL BOX.

F3
FUSES-
FAN
[T el [5]7*
PEl
EEIERS
HENE
FAN
#2
oo
or oue

MASTER CONTROLLER

SYSTEM 450 CONTROLLER #1

POWER SUPPER

C450CaN-3C
Qlsnz

450YYN-1C

com
240v [ 120v

0 0]

RD
44
CONDENSER SPLIT
3-WAY VALVE N.C.
OUTPUT RELAY RD W BL
C450SCN-1C 4 46
o [¢]
e L s
H o ety
o oureumz
gl oL
885 RE&R

wTieLR)

BLK

wHT(ctR)

AIR COOLED CONDENSER EC FAN MOTORS

(Motor X1 & X2 must splice to +20V, ORANGE wire capped)

NOTE: EC MOTOR MODE: 0-10v
= MOTOR STOPPED,
10V = FULL SPEED.

COMPRESSOR

HEADER
END

FAN LAYOUT

AIR COOLED CONDENSER

WL

/N /

DISCHARGE PRESS
TRANSDUCER

NOTES

#1. USE COPPER CONDUCTORS ONLY

#2. USE 75°C WIRE (OR HIGHER)

#3. ALL FUSES TO BE CLASS CC OR J AND VOLTAGE

RATED EQUAL (OR HIGHER> THAN OPERATING \/EILTAGE

OVERCURRENT PROTECTION FOR EACH EVAP MUST

EXCEED MAXIMUM VALUE SHOWN ON EVAP NAMEPLATES

MAY BE FACTORY INSTALLED-MOUNTED AND WIRED ON

EVAP (PRE-ASSEMBLED MODELS).

ON MUTLIPLE EVAPS WIRE EITHER E\/AF' SOLENOIDCSY

IN PARALLEL WITH THE FIRST

#6. OPTIONAL COMPONENT INSTALLLED EY OTHERS

#7. HEATER LOADS ARE NOT CONCURRENT WITH
REFRIGERATION LOADS.

CONDUCTORS/WIRNG

———————— FACTORY WIRING

OPTIONAL EVAP WIRE ¢ NOTE #5 )
_———— — WIRING BY OTHERS

G=GREEN  RD=RED BL=BLUE ALL OTHER BLACK

ALL FIELD WIRING MUST BE DONE IN COMPLIANCE WITH
ALL APPLICABLE LOCAL AND NATIONAL CODES.

#4,

X

#

<

REVISIONS DIAGRAM NUMBER

KV COPELAND LIMITROL+

DATE: Jan 15, 15

K40-LIMITROL-AG-2

-13-
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LIMITROLE WIRING DIAGRAMS

Figure 9 - LIMITROLE Wiring Diagram (KV Units w/ BITZER Compressor(s))

208-230/460/3/60 POWER SUPPLY

CONDENSING UNIT WIRING DIAGRAM: — 115V/230V CONTROL CIRCUIT

REFER TO CONDENSING UNIT @ BL 2
NAMEPLATE FOR ELECTRICAL ot
REQUIREMENTS. FJQE& CONTROL_CIRCUIT
VEETETIT I TRANSFORMER TRANSFORMER
Lll LIE LIE GRN
(| RD 1
L] 1 F5 T
OR1 pmo—— oo -
DISCONNECT OIL RE-SET TOGGLE SW EUHFP@T; 52 ADD SWPER BETVEEN B1 D 32 1O | curf;ggssua La. PHAXE’%JUAGE
SwITCH o—0 RE-SET ANY MANVAL LOCK-UT, OlL_SEPARATOR
RD 5 RD 6 |ReMOVED ©__Q | CONTACTOR ONITO SOLENOID
F2 AUX4 Mct ):‘“T“ RS Ly, v | NOTE: 0s1
FUSE— e o s D N TAD LIE SET AT 2 SEC RD 8L
FUSES g‘OR%LR\?L <4 29 DELTA P II —1®: O RE-START
~DISCONNECT i ]
E COMPRESSOR 7 DILOPS(\S/%TCH H[GEPP%gSS ® @2 2® LPC1 TIME DELAY Cc1
SOLID STATE MODULE ORANGE SAFETY l®s G LOW PRESS. (OELAY ON BREAK) c&r}wﬁ&%%%»?
GREY RD
T 1]
LEEES] | Fower TERMINAL] @ 7 d
DISTRIBUTION
TERMINAL BLOCK STRIP .
N)N— | BROWN PINK 2
S O | VioLer 9 CINSULATE END) 25 @5
Q3 3
RD BK E | O
19 BLUE c|est O vo
CRANKCASE HTR Ry TS 50| n/c
RE(()E\VER }-)WR (FIELD WIRED)
SELF REG] BL 21
Ti9]
RD BL
22 23
RD RD BL
3] O‘“‘ﬁ ) 73 19
AUX3 Mc1 <0
2
CONDENSER SPLIT
SYSTEM 450 CONTROLLER #1 3-WAY VALVE NC
MASTER CONTROLLER POWER SUPPER OUTPUT RELAY RD O+O BL
usocoN-ac 450YYN-1C C450SCN-1C 45 46
24v @ 5"2 1 O Q
arenn LeD noowons
ES&ES @ s 1 (RELAY ENERGIZED)
FAN
] e Em::;:
B S
OUTPUT CoM OUTPUTY OUT,Em
>0 > 240V | 120v CEr zzrc
x| o x 228 Ie) 28a RmR
e 559 L
gl |* LE |y i,
T EE g whteLR)
K & BLK WHT(CLR)
]
e f
S
seoo canr
COMPRESSOR
AIR COOLED CONDENSER EC FAN MOTORS NOTES
ViR rAcRAN #1, USE COPPER CONDUCTORS ONLY
WIRING DIAGRAM .
IN_COMPRESSOR NaTe: EC “m‘g‘}uﬁ“‘gun"w DISCHARGE PRESS #2. USE 75°C WIRE (OR HIGHER>
TERMINAL BOX. ’ TRANSDUCER #3. ALL FUSES TO BE CLASS CC OR J AND VOLTAGE

1IIV s RATED EQUAL (OR HIGHER> THAN OPERATING VOLTAGE.

DOVERCURRENT PROTECTION FOR EACH EVAP MUST NOT
EXCEED MAXIMUM VALUE SHOWN ON EVAP NAMEPLATES.
MaY BE FACTORY INSTALLED-MOUNTED AND WIRED ON
EVAP (PRE-ASSEMBLED MODI

ON MUTLIPLE EVAPS WIRE I:ITHER EVAP SOLENDID(S)
IN PARALLEL WITH THE FIRST ONE.

#6, OPTIONAL COMPONENT INSTALLLED BY OTHERS

/= #7, HEATER LOADS ARE NOT CONCURRENT WITH

—~ COMPRESSOR REFRIGERATION LOADS.
L

CONDUCTORS/ WIRNG

#4.

X

#!

@

HEADER

————— FACTORY WIRING
——— — — —— OPTIONAL EVAP WIRE ¢ NOTE #5 )
AIR COOLED CONDENSER T T =T~ WIRING BY OTHERS

G=GREEN RD=RED BL=BLUE ALL OTHER BLACK

FAN LAYOUT ALL FIELD WIRING MUST BE DONE IN COMPLIANCE WITH
ALL APPLICABLE LOCAL AND NATIONAL CODES.

REVISIONS DIAGRAM NUMBER

DATE: Jon 1S, 15 KM BITZER LIMITROL+

K40-LIMITROL-AG-2 -14 - 14/09/17



LIMITROLE3 INSTALLATION

For general installation procedures refer to the Condens-
ing Unit Installation and Maintenance instructions included
with the unit.

LIMITROLE Control Valve Settings

The following controls should be initially set as listed below
and then re-adjusted to suit local field conditions. Refer

to the applicable section according to the condensing unit
design method. Smaller units (below 7.5 HP) use a NC
Solenoid valve condenser portioning method and larger
condensing units (7.5 HP and above) use a three-way
split valve portioning valve method. Both methods use the
same operating principles however specific piping, wiring
diagram and controls settings are different. Refer to the
applicable unit type piping and wiring diagram and follow
the applicable section below.

NC Solenoid Portion Valve Method (Units Below 7.5 HP)
At warmer outdoor ambient conditions full condenser
surface must be utilized requiring the NC (normally closed)
Solenoid valve to be ENERGIZED, allowing full refrigerant
flow to both sections of the condenser. The solenoid valve
coil is wired through the NC (normally closed) relay contact
on the SYS 450 controller. A check-valve is installed on the
outlet of the idle condenser portion to prevent any reverse
backflow into the idle portion. An additional smaller NC
solenoid valve is provided to allow refrigerant to be purged
from the idle portion of the condenser. The solenoid coil

is wired through the NO (normally open) side of the SYS
450 relay contact .To avoid short-cycling from pressure
building up in the suction during the compressor’s off-cycle
the solenoid is wired through the compressor’s control
circuit using the contactor NO auxiliary switch. The purge
line also includes a small check valve to prevent backflow
(from migration) to the condenser during colder ambients.

Three-Way Split Condenser Portion Valve Method
(Units 7.5 HP and larger)

At warmer outdoor ambient conditions the three—way split
valve provides full flow to both condenser sections when
DE-ENERGIZED. Both condenser portions include an
outlet check valve (maintains balanced pressure drop dur-
ing full condenser mode and prevents reverse flow to idle
circuit when portioned). The valve includes a port to allow
the idle portion of the condenser to be purged and has a
check valve in the line to prevent backflow (from migration)
to the condenser during colder ambients.

Flood Valve ORI/ORD (Option for Colder Ambients
below -20°F)

For special situations where extreme (below -20°F ambi-
ent) outdoor colder temperatures exist, an optional flood-
ing valve should be used. This only needs to flood 1/2 of
the condenser (still saving refrigerant) Normal fixed setting
valves are not suitable as the valve needs operate at a
lower operating pressure than that the setting normally
recommended by the valve manufacturer. For use with
Limitrol + systems an adjustable type must be used .The
supplier factory setting on the adjustable ORI valve is set
to start closing at 120 PSIG. To avoid any conflict with the
electronic controller settings and to avoid adding unneces-
sary extra refrigerant charge, do not adjust the ORI valve
setting beyond 145 PSIG (for R404A or equivalent refriger-
ants). Note that each full CLOCKWISE turn on the valve
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stem represents approximately 16 psig rise in the setting.
E.g. for a 145 psig setting , this would require one and a
half clockwise turns. Use manifold gauges to accurately
confirm the desired setting. If local field conditions require
the setting to be higher than 145 PSIG (160 psig max)
then increase the electronic controller set point from 70°F
(factory setting) to 75°F condensing temperature. Contact
factory for any further assistance. Note that raising the
ORI and electronic controller condensing temp setpoints
will increase energy usage and require additional refriger-
ant charge (flooded valve).

Electronic Controller (Johnson SYS 450)

Refer to the wiring diagrams on pgs. 7-14. and the pip-

ing layout (p.5). The SYS 450 programmable controller
senses discharge pressure from the transducer located

on the discharge line next to the compressor. Based on
the sensed pressure and the programmed setpoints, the
control activates output relays and generates 0-10V DC
signals from the Analog outputs. The output relays activate
(or de-activate) condenser portion solenoid valve(s) and
divert analog outputs (1-10V DC) to the condenser fan EC
motor. At cooler ambient conditions the condenser is por-
tioned and the condenser fan is running at a slower speed.
as the ambient becomes warmer and the pressure rises
the condenser fan will increase speed to maintain a pre-
programmed set point (Factory sets at 70°F set point. see
settings Table 2) if the condensing temperature cannot be
maintained due to further ambient increases then the fan
will speed up to certain point where the condenser portion-
ing is removed (three-way valve solenoid de-energized on
larger systems or NC solenoid valve energized on smaller
system). The fan speed is then regulated accordingly. As
the ambient temperature rises above 70°F and when the
condensing temperature cannot be regulated to maintain
lower condensing temperatures the fan is then forced to
run at full speed. Floating head pressure control is then no
longer available. (Ambient is too warm).

The LIMITROLE system 450 controller consists of three
modules. The first C450 CPW-100 Module is the master
input and programming module. This module is powered
from a 24V AC transformer source. This module has one
analog output (OutA1) and up to three sensor inputs. The
discharge transducer is connected to the sensor input
terminals (Sn1).The second Sn2 and third Sn3 inputs are
not used. The second SPN module (second analog output
OutA2) and third SCN module (two relays OutR3 and
OutR4 ) are then all attached (communicate and powered)
through snap-in connectors and din rail mounts. As shown
in the wiring diagram the 0-10V DC signal output OutA1
and OutA2 are staged accordingly though the OutR3 relay
and feed the EC motor with a 0-10V DC signal based
on the operating pressure sensed by the transducer and
the program set points. During the warmer ambients the
staged analog output OutA2 feeds the 2-10V DC signal
(through the OutR3 relay) to the EC motor and the OutR4
relay de-activates the condenser portioning (through
solenoid valves).During the colder ambients when the dis-
charge pressure drops the OutR3 relay stages the OutA1
0-10V DC signal and activates the condenser portioning
(though solenoid valves).

Continues on next page --->
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LIMITROLE INSTALLATION (cont’d)

Electronic Controller (Johnson SYS 450) (cont’d)
The controller output relays include adjustable ON and
OFF timers to prevent short cycling.

The analog outputs have a more complex but versatile
control operating feature.

In order to maintain and regulate pressure to an estab-
lished set point (SP) an operating bandwidth or throttle
range must be established (also known as grey zone). An
end point value (EP) setting needs to be established. The
pressure difference between these two settings (SP and

EP) becomes the regulating and operating throttling range.

These settings should not normally be field adjusted. If
flooding valves are used and 70°F floating head set points
are not acceptable contact the factory for assistance.

The actual DC voltage output required is adjustable and
determined by the output set point percentage (OSP) and

Table 4 - SYS 450 Initial Settings

RAGTA R404A [ELEW

output end point percentage (OEP). The set points 100%
reflects 10V, 50% is 5V, 0 % is OV etc. .These settings
should not normally be field adjusted. Consult factory for
further assistance.

Proportional plus Integral Algorithms exist in the program
allowing adjustment on the control reaction time. These
are set up using the Integration Constant (IC) values (0 to
4). These settings should not normally be field adjusted.
Consult factory for further assistance.

The analog out OutA1 includes a pulse function that allows
the motor to be jogged on and off at set intervals to main-
tain steady condensing pressures at very cold ambients
(-20°F) .

See Table 4 for initial settings.

R407C

Analog Outputs Relay Outputs Analog Outputs Relay Outputs
SETTING |OUTA1| OUTA2 SETTING| OUTR3 | OUTR4 SETTING |OUTA1| OUTA2 SETTING| OUTR3 | OUTR4
SP 145 155 ON 165 150 SP 135 145 ON 155 140
EP 165 175 OFF 150 165 EP 155 165 OFF 140 155
OSP 0 20 ONT 60 60 OSP 0 20 ONT 60 60
OEP 100 100 OFF T 30 30 OEP 100 100 OFF T 30 30
IC 4 4 SENS Sn1 Sn1 IC 4 4 SENS Sn1 Sn1
SNF ON ON SNF OFF OFF SNF ON ON SNF OFF OFF
SENS Sn1 SENS Sn1
PULS LEV| 22 PULS LEV| 22
PULS PER 2 PULS PER 2
- For R449A, use R448A data.
LEGEND
ANALOG OUTPUTS RELAY OUTPUTS
SP Target Set Point ON Relay Energized
EP End Point OFF Relay de-energized
OSP  Output Signal (%) ONT On time delay (sec)
OEP Output End (%) OFF T Off time delay (sec)
IC Integration Constant SENS Assigned sensor
SNF Sensor Failure Mode (10V dc) SNF Sensor failure mode
SENS Assigned Sensor (relay on or off)
PULS LEV Pulse Mode Level (%)
PULS PER Pulse Period (sec)
LIMITROLE TROUBLESHOOTING and
LIMITROLE SERVICE PARTS,
consult factory.
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PRODUCT SUPPORT RESOURCES

web: k-rp.com/limitrol

: email: smcu@Kk-rp.com

PRODUCT SUPPORT call: 1-844-893-3222 x521

/ email: troubleshooting@k-rp.com
V4 call: 1-844-893-3222 x529

TROUBLESHOOTING

| web: k-rp.com/parts
'!qlg email: parts@k-rp.com
call: 1-844-893-3222 x501

SERVICE PARTS

web: k-rp.com/warranty

ﬁ email: warranty @k-rp.com
WARRANTY Ca”. 1'844'893'3222 X501

email: orders@k-rp.com
call: 1-844-893-3222 x501

ORDERS

i email: shipping@k-rp.com
voWray call: 1-844-893-3222 x503

SHIFPFING

I‘ mti NATIONAL REFRIGERATION &

AIR CONDITIONING CANADA CORP.
e REFRIGERATION 5 159 ROY BLVD., BRANTFORD, ON, N3R 7K1

1-800-463-9517 (519) 751-0444
www.k-rp.com info@k-rp.com fax: (519) 753-1140

Due to the manufacturer’s policy of continuous product improvement, we reserve the right to make changes without notice.
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