YCAL-SB Millennium™

AIR COOLED LIQUID
CHILLER

R407C REFRIGERANT

COOLING CAPACITIES
141 kW to 360 kW

YORK YCAL-SB Millennium™ air cooled
scroll liquid chillers provide chilled liquid
for all air conditioning applications. They
are completely self-contained and are
designed to be located outside on the roof
of a building or at ground level.

Each unit includes four, five or six hermetic
scroll compressors, a liquid cooler, air
cooled condensers, and a weather
resistant microprocessor control centre,
all mounted on a formed steel base.
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AVAILABLE MODELS & NOMINAL COOLING CAPACITIES TABLE 1

Model 0147SB | 0173SB | 0197SB | 0217SB | 0253SB
Cooling Capacity (kW) 141 162 186 208 238
Model 0287SB | 0317SB | 0347SB | 0377SB

Cooling Capacity (kW) 277 306 340 360

Cooling capacities at 7 °C leaving chilled liquid and 35 °C ambient.

FEATURES

High efficiency.

BENEFITS

Low operating costs.

Electronic Expansion Valves (EEV) fitted as
standard.

Manufactured to ISO 9001/EN 29001.

Full factory run test.

Enhanced efficiency and improved part load performance.

High standard of quality control.

Verifies quality control and ensures that the unit operates
satisfactorily prior to delivery.

Optional acoustic kits. Reduced sound levels for low sound applications.

Small footprint. High capacity design ideal for reduced base area

applications.

Two refrigerant circuits. System stand-by security.

Accessible components. Ideal for maintenance operations

Microprocessor control with visual display of
temperatures and alarms.

Simple operation.

Optional multi-unit sequencer. Sequencing up to eight chillers in parallel based on mixed

leaving liquid temperature.

Chiller remote alarm contacts. Remote alarm notification.

Single power and control supply. Easy to install and minimises site wiring costs.

Optional remote liquid temperature reset. Improved operating efficiency at part load and reduced

operating costs.

SPECIFICATION

The chillers shall be completely factory assembled with all interconnecting
refrigerant piping and wiring ready for field installation. After assembly the unit shall
have a full test run with water flowing through the cooler. The unit shall be pressure
tested, evacuated and fully charged with refrigerant and include an initial oil charge.

The unit structure is heavy-gauge, galvanised steel coated with baked-on powder
paint (Desert Sand (RAL 1019)).

Compressors

The unit shall have hermetic scroll compressors. High efficiency is achieved through
a controlled orbit and the use of an advanced scroll geometry. All rotating parts are
statically and dynamically balanced. The compressor motors shall have integral
protection against overloads. The overload protection will automatically reset.
Starting shall be direct on line. The motor terminal boxes shall have IP-54 weather
protection.

The compressors shall be switched On and Off by the unit microprocessor to
provide capacity control. Each compressor is fitted with a crankcase strap heater.
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Cooler

The cooler is equipped with a heater controlled by a separate
thermostat. The heater provides freeze protection for the cooler
down to -29°C ambient. The cooler is covered with 19 mm
flexible, closed-cell, foam insulation.

The removable head allows access to the internally enhanced,
seamless, copper tubes. Flanged water connections and vent
and drain connections are included.

Refrigerant Circuits

Each circuit will use copper refrigerant pipe formed on computer
controlled bending machines to reduce the number of brazed
joints resulting in a reliable and leak resistant system.

Liquid line components shall include: a service valve with
charging port, a high absorption removable core filter-drier, a
sight glass with moisture indicator and service valve. In addition,
a combined electronic expansion valve / solenoid valve and
suction temperature sensor in each refrigerant circuit, provides
improved part load performance. The control panel is fitted with
all the electrical components to operate the valves.

Suction line components shall include: a pressure relief valve, a
service valve and a pressure transducer. Suction lines shall be
covered with closed-cell insulation. An optional ball valve is
available for circuit isolation.

Models YCAL0147 to 0253

Discharge lines shall include: a service valve, two high pressure
cutout switches, a pressure transducer and a check valve. An
optional ball valve (and pressure relief valve) is available to
replace the check valve for circuit isolation.

Models YCALO0287 to 0377

Discharge lines shall include: a service valve, two high pressure
cutout switches and a pressure transducer. An optional ball
valve (and pressure relief valve) is available for circuit isolation.

Air Cooled Condensers

The condenser coils shall be seamless copper tubes, arranged
in staggered rows, mechanically expanded into corrugated
aluminium fins. Integral sub-cooling will be included. Design
working pressure of the coils shall be 27.9 barg (405 psig).

The condenser fans shall be composed of corrosion resistant
aluminum hub and glass fibre reinforced polypropylene
composite blades moulded into a low noise aerofoil section.
They are designed for maximum efficiency and statically and
dynamically balanced for vibration free operation. They shall be
directly driven by independent motors, and positioned for
vertical air discharge. The fan guards will be constructed of
heavy-gauge, corrosion resistant, coated steel.

The fan motors shall be totally enclosed air-over (TEAO),
squirrel-cage type. They will feature ball bearings that are
double-sealed and permanently lubricated.

Power and Control Panels

All power and controls will be contained in a IP55 cabinet with
hinged and lockable outer doors. Power and control sections will
be housed in separate enclosures.

The power panel shall include:

¢ A factory mounted non-fused disconnect switch with external,
lockable handle to enable connection of the unit power
supply. The disconnect switch can be used to isolate the
power for servicing.

® Factory mounted compressor manual motor starters (to
provide overload and short circuit protection).

¢ Compressor motor starting contactors.

* Factory mounted control transformer to convert the unit
supply voltage to 115V - 1 & - 50 Hz for the control system.

¢ Fan contactors with overload current protection.

¢ Customer terminal block for status outputs and chilled liquid
pump.

All exposed power wiring will be routed through IP66 non-

metallic conduit.
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FIGURE 1 CONTROL PANEL
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The control panel shall include:

e A Liquid Crystal Display (two display lines of twenty
characters per line) with Light Emitting Diode back lighting for
outdoor viewing.

* A Colour coded 12-button keypad.

e Customer terminal block for control inputs and liquid flow
switch.

The microprocessor control will include:

Status Key for display of:
¢ Status of the unit and each refrigerant circuit
¢ System and unit safety fault messages

Display/Print Keys for display of:

* Chilled liquid and ambient air temperatures

* System pressures (each circuit)

¢ Operating hours and starts (each compressor)

® Load and unload timers and cooling demand

® Liquid pump, evaporator heater, solenoid valve and
condenser fan status

Print calls up to the liquid crystal display:

¢ Operating data for the systems
¢ History including time, date and reason for last fault shutdown

An RS-232 port, in conjunction with this press-to-print button, is
provided to permit the capability of hard copy print-outs via a
separate printer (by others).

Entry Keys
® To program and modify system values

Setpoints Keys for programming:

¢ Chilled liquid temperature setpoint and range

¢ Remote reset temperature range

¢ Set daily schedule/holiday for start/stop

* Manual override for servicing

¢ Low and high ambient cutouts

* Low liquid temperature cutout

® | ow suction pressure cutout

* High discharge pressure cutout

¢ Anti-recycle timer (compressor start cycle time)

Unit Keys
* To set time and unit options

Unit ON/OFF switch

* To activate or deactivate the unit



The microprocessor control system is capable of displaying the
following:

* Return and leaving liquid temperature

* |ow leaving liquid temperature cutout setting
* |ow ambient temperature cutout setting

* Ambient air temperature

® Metric or Imperial data

* Discharge and suction pressure cutout settings
* System discharge and suction pressures

* Anti-recycle timer status

* Anti-coincident system start timer condition

* Compressor run status

* No cooling load condition

¢ Day, date and time

¢ Daily start/stop times

* Holiday status

* Automatic or manual system lead/lag control
® | ead system definition

e Compressor starts & operating hours (each compressor)

* Status of evaporator heater and fan operation

* Run permissive status

* Number of compressors running

® Liquid solenoid valve status

® Load & unload timer status

e Water pump status

* Liquid Temperature Reset via a YORK ISN DDC or Building
Automation System (by others)

Provisions shall be included for: pumpdown at shutdown;
optional remote chilled water temperature reset or up to two
steps of demand load limiting (depending on model) from an
external building automation system.

The operating program will be stored in non-volatile memory
(EPROM) to eliminate chiller failure due to AC power
failure/battery discharge. Programmed setpoints shall be
retained in lithium battery backed RTC memory.

ACCESSORIES AND OPTIONS

POWER OPTIONS:

Power Factor Correction - Factory mounted passive (static)
power factor correction capacitors to correct unit compressor
power factors to a target of 0.9 - 0.95 (depending on operating
conditions).

Softstart (Models 0147 to 0253 only) - Factory fitted and wired
reduced current softstart on compressor No. 2. of each circuit on
models 0147 and 0173 or compressor No. 3 of each circuit on
models 0197, 0217 and 0253.

Softstart and Power Factor Correction Combination
(Models 0147 to 0253 only) - Softstart is factory fitted on
compressor no.2 of each circuit of models 0147 and 0173, or
compressor no. 3 on each circuit of models 0197, 0217 and
0253. Power factor correction is fitted to remaining compressors
without softstart fitted. Power factor correction cannot be fitted to
a compressor with softstart fitted.

CONTROL OPTIONS:

Low Ambient Kit (Models 0147 to 0253 only) - Standard units
will operate to -4°C. This accessory includes all necessary
components to permit chiller operation to -18°C.

Note: Models 0287 to 0377 will operate to -18°C ambient as
standard.

Building Automation System (BAS) Interface - The addition
of a factory mounted PCB to accept a 4-20 mA, 0-10 Vdc or
contact closure input to reset the leaving chiller liquid
temperature from a building automation system. (Cannot be
fitted when a Remote Control Panel or Multi-unit Sequence
Control is fitted).

Note:

* The standard unit capabilities include remote start-stop,
remote water temperature reset via a PWM input signal or up
to two steps of demand (load) limiting depending on model.

* The standard unit control panel can be directly connected to a
YORK Building Automated System via the standard on board
RS485 communication port.

Language LCD and Keypad - Spanish, French, German, and
Italian unit LCD read-out and keypad available. Standard
language is English.

Remote Control Panel and Wall Adaptor - Field mounted
remote control panel (Cannot be fitted when a (BAS) Interface or
Multi-unit Sequence Control is fitted).

Multi-unit Sequencing - A field mounted Sequencing Control
Centre to manage sequencing control of up to eight chillers in
parallel based on mixed liquid temperature (interconnecting
wiring by others). (Cannot be fitted when a (BAS) Interface or
Remote Control Panel is fitted).

REFRIGERANT CIRCUIT OPTIONS:

Low Temperature Glycol (Brine) - Vessel design to allow
operation with leaving glycol temperatures between -1°C and
-6°C (Models 0147 to 0253) and between -1°C and -10°C
(Models 0287 to 0377).

Isolation Valves - One set of ball valves per refrigerant circuit
for isolation. Factory installed valve and pressure relief valve in
the high pressure (discharge) and valve in the low pressure
(suction) pipework.

Mechanical Gauge Kit - Factory fitted mechanical pressure
gauges for display of suction and discharge pressures, one
complete set per system.

DX COOLER OPTIONS:
38 mm Insulation - Double thickness insulation provided for
enhanced efficiency, and low temperature applications.

10.5 bar (150 PSI) DWP Flow Switch - Vapour-proof SPDT
switch, -29°C to 121°C, with 1" NPT connection for upright
mounting in horizontal pipe (field mounted).

CONDENSER OPTIONS:

Copper Fin Condenser Coils - Condenser coils are
constructed with copper fins (ASTM 287 Test, after 1500 hours
17% weight loss).

Gold Epoxy Coated Aluminium Condenser Fins - Offers
corrosion resistance in mild seashore locations (ASTM 287
Test, after 1500 hours 7% weight loss).

Blygold Protective Coating - is recommended for corrosive
applications, such as coastal locations where salt spray may hit
the condenser fins (ASTM 287 Test, after 1500 hours 0% weight
loss).

High Static Pressure Fans - Fans and motors suitable for high
external static conditions.

SOUND OPTIONS:
Compressor Acoustic Sound Blanket - Each compressor is
individually enclosed by an acoustic sound blanket:

Models 0147 to 0253 - The sound blankets are made with one
layer of acoustical absorbent textile fibre of 15 mm thickness
and one layer of anti-vibrating heavy material thickness of 3mm.
Both are enclosed by two sheets of welded PVC, reinforced for
temperature and UV resistance (factory mounted).

Models 0287 to 0377 - The sound blankets are made from a
composite of materials giving a total jacket thickness of 15mm
with an outer covering of PVC (factory mounted).
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Low Sound Fans - Reduced RPM fan motors and alternative
fan selection for low sound applications (factory mounted).

Dual Speed Fans - Dual speed fans offer a very low sound
alternative. Fan operates either in high mode (660rpm) or in low
mode (520rpm). Fan speed reduces from high to low mode as
head pressure falls, typically when the ambient is less than
25-28°C depending on model size.

UNIT ENCLOSURES:
Wire Enclosure - Welded wire mesh guards mounted on the
exterior of the unit (factory mounted).

Louvered Panels and Wired Guards (Models 0147 to 0253
only) - Louvered panels mounted over the exterior condenser
coil faces, and welded wire mesh guards mounted around the
bottom of the unit (factory mounted).

Louvered Panels [condenser coils only] (Models 0147 to
0253 only) - Louvered panels are mounted over the exterior
condenser coil faces on the sides of the unit to visually screen
and protect the coils (factory mounted).

Louvered Panels [full unit] (Models 0147 to 0253 only) -
Louvered panels over condenser coils and around the bottom of
the unit (factory mounted).

VIBRATION ISOLATION:
Neoprene Pad Isolators -
installations (field mounted).

Recommended for normal

25 mm Spring Isolators - Level adjustable, spring and cage
type isolators for mounting under the unit base rails (field
mounted).

50 mm Seismic Spring Isolators - Restrained Spring-Flex
Mountings incorporate welded steel housing with vertical and
horizontal limit stops. Housings designed to withstand a
minimum 1.0 g accelerated force in all directions to 50 mm.
Level adjustable, deflection may vary slightly by application
(field mounted).

TABLE 2 OPERATING LIMITATIONS
Model 0147SB 0173SB 0197SB 0217SB 0253SB
Min. | Max.| Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Chilled  |Liquid outlet Water outlet °C 5.5°C To 13°C
Liquid |temperature Glycol outlet °C -6.7°C To 13°C
Temp. spread °C 3.3°C To 8°C
Flow rate I/'s| 55 ]158| 55| 158 | 7.3 | 27.7| 7.3 | 27.7| 8.6 | 27.8
Pressure drop kPa| 13.1] 33.5] 13.1| 33.5 | 10.5] 47.1 | 10.5( 47.1 [ 12.6] 48.6
Max. working pressure barg 10.35
Ambient |Air Entering Standard units °C -4°C To 46°C
Air temperature Low ambient units | °C -18°C To 46°C
Fan available |Standard fans Pa 20
static pressure |Low sound fans Pa 10
Dual speed fans Pa 0 (520 rpm) 10 (660 rpm)
Power supply voltage 400 V, 3 &, 50 Hz (nominal)| V 360 To 440
Recommended system volume M I 568 | 680 | 755 | 832 | 1004
Model 0287SB 0317SB 0347SB 0377SB
Min. | Max.| Min. | Max. | Min. | Max. | Min. | Max.
Chilled  |Liquid outlet temperature (water) °C 5.5°C To 13°C
Liquid  |Liquid outlet temperature spread °C 3.3°C To 8°C
Flow rate I/'s |1 10.0] 28.0] 10.0] 28.0 | 11.0| 35.0 | 11.0| 35.0
Pressure drop kPa| 16.0| 59.5] 16.0| 59.5 | 16.8| 65.0 | 16.8 | 65.0
Max. working pressure barg 10.35
Ambient |Air Entering temperature (standard) | °C -18°C To 45°C
Air Fan available |Standard fans Pa 20
static pressure [Low sound fans Pa 10
Dual speed fans Pa 0 (520 rpm) 10 (660 rpm)
Power supply voltage 400 V, 3 &, 50 Hz (nominal)| V 360 To 440
Recommended system volume " I 1156 | 1310 | 1428 | 1563

(1) Table shows minimum water / glycol volume of system
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REFRIGERANT FLOW DIAGRAM

AIR COOLED CONDENSERS

FIGURE 2
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MNote 1: YCALO147 - 0253 ONLY

WHEN ORDERED, THE BALL VALVE/RELIEF VALVE OPTION REPLACES THE CHECK VALVE

Note: Only one refrigerant circuit shown.

Low pressure liquid refrigerant enters the cooler and is
evaporated and superheated by the heat energy absorbed from
the chilled liquid passing through the cooler shell. Low pressure
vapour enters the compressor where pressure and superheat
are increased. The high pressure vapour is fed to the air cooled
condenser coil and fans where the heat is removed. The fully
condensed and subcooled liquid passes through the expansion
valve where pressure is reduced and further cooling takes place
before returning to the cooler.
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SELECTION GUIDE - WATER

DATA REQUIRED
To select a YORK YCAL-SB water chiller, the following
information is required:

1. Required cooling capacity.

2. Design chilled liquid entering and leaving temperatures.

3. Design water flow rate if one of the temperatures in item 2 are

unknown.

4. Design condenser entering air temperature. This will normally
be the design summer ambient air temperature unless
location or other factors have an influence.

. Altitude above sea level.

. Design Cooler fouling factor.

o O

7. Static pressure resistance against condenser entering and
leaving air flow (where ducts, louvres, attenuators, etc., are
used) at full unit air volume.

Note: Items 1, 2 and 3 must be linked by the following formulae:

Cooling capacity kW = I/s chilled liquid x °C range

0.2392
Where:
Range = Entering liquid temperature - Leaving liquid
temperature.

CHILLER SELECTION METHOD

1. Determine the correct size of chiller by selecting the model
which most closely matches the required capacity at the
design conditions of leaving water temperature and entering
air temperature (Table 10).

2. Apply the relevant correction factors for fouling factor, altitude
and fan application (Tables 3 to 5) to the capacity and power
values from the capacity table (Table 10). Ensure the
corrected capacity is still sufficient for requirements.

3. Using the corrected capacity of the selected chiller adjust the
design temperature range, or flow rate, to balance the
formulae shown in “Data Required”.

TABLE 3 FOULING FACTORS
COOLER
Fouling Factor m2 °C/kW Capacity Factor Power Factor
0.044 1.000 1.000
0.088 0.987 0.995
0.176 0.964 0.985
0.352 0.995 0.962
TABLE 4 ALTITUDE FACTORS
Altitude (m) Capacity Factor Power Factor
0 1.000 1.000
600 0.987 1.010
1200 0.973 1.020
1800 0.958 1.029
2400 0.943 1.038
TABLE 5 FAN APPLICATION FACTORS
Fan Type External Static | Capacity Factor | Power Factor
(Pa)
0 1.000 1.00
Standard 20 0.990 1.01
Low Sound 0 0.985 1.02
(0147 to 0253) 10 0.975 1.03
Low Sound 0 0.980 1.01
(0287 to 0377) 10 0.970 1.02
Dual Speed (520 rpm) 0 0.950 1.065
Dual Speed (660 rpm) 0 0.980 1.01
Dual Speed (660 rpm) 10 0.970 1.02

A capacity factor of 1.01 and a power factor of 0.992 should be applied when
optional copper fin condenser coils are specified.
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4. Physical and electrical data can now be determined from
Tables 11 and 12.

5. Always re-check that selections fall within the design
limitations specified (Table 2).

YCAL SAMPLE SELECTION - WATER COOLING
A R407C chiller is required to cool water from 12°C to 7°C
having a cooling capacity of 160 kW.

Other design conditions applying are:

Ambient air entering condenser:  35°C
Fouling factor: 0.044 m? °C/kW
Altitude: Sea level

From a cursory examination of capacity table 10 a YCAL0173SB
gives approximately the required capacity of 162.2 kW

Since no correction factors for fouling or altitude apply, the
conditions will be as follows:

Cooling capacity: 162.2 kW

Compressor power: 56.7 KW

Water temperature: 12°Cto7°C

Water flow rate 162.2 x 0.2392 =7.76 /s
5

Cooler pressure drop = 17.8 kPa (see Figure 3).

FIGURE3 YCAL-SB COOLER PRESSURE DROPS
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SELECTION GUIDE - GLYCOL (MODELS 0147 TO 0253 ONLY)

DATA REQUIRED
To select a YORK YCAL-SB glycol chiller, the following
information is required:

1. Required cooling capacity.
2. Design chilled liquid entering and leaving temperatures.

3. Design glycol flow rate if one of the temperatures initem 2 are
unknown.

4. Design condenser entering air temperature. This will normally
be the design summer ambient air temperature unless
location or other factors have an influence.

5. Altitude above sea level.
6. Design cooler fouling factor.

7. Static pressure resistance against condenser entering and
leaving airflow where ducts, louvres, attenuators, etc., are
used, at full unit air flow.

Note: Items 1, 2 and 3 must be linked by the following formulae:

Cooling capacity kW = I/s chilled liquid x °C range
Glycol Factor

Where:
Range = Entering liquid temperature - leaving liquid temperature.

The glycol factor is obtained from table 6 using the design
leaving liquid temperature and the percentage by weight glycol
concentration. Recommended glycol concentrations for the
unit are given in table 7.

SELECTION METHOD

1. Determine the correct size of chiller by selecting the model
which most closely matches the required capacity at the
design conditions of leaving glycol temperature and entering
air temperature.

2. Apply the relevant correction factors for fouling factor, altitude
and fan application (Tables 3 to 5) and glycol concentration
(Table 8), to the capacity and power values from the capacity
table (Table 10). Ensure the corrected capacity is still
sufficient for requirements.

3. Using the corrected capacity of the selected chiller, adjust the
design temperature range, or flow rate, to balance the
formulae shown in “Data Required”.

4. Physical and electrical data can now be determined from
Tables 11 and 12.

5. Always re-check that selections fall within the design

YCAL-SB SAMPLE SELECTION - GLYCOL COOLING
A R407C chiller is required to cool propylene glycol from 2°C to
-2°C having a cooling capacity of 160 kW.

Other design conditions applying are:

Ambient air entering condenser: 30°C

Fouling factor: 0.088m °C/kW
Altitude: 1200m

Glycol Strength: 29% wiw

For a - 2°C propylene glycol leaving temperature the
recommended concentration from table 7 is 29%.

From the capacity table 10 an "Ethylene Glycol" temperature of
“-3°C” leaving chilled liquid temperature (Propylene Glycol
capacity = Ethylene Glycol capacity at 1°C lower temperature) at
30°C condenser entering air temperature a YCAL0217SB gives
approximately the required capacity of 164.9 kW.

From the design fouling factor, corrections of capacity x 0.987
and power x 0.995 apply (Table 3).

From the design altitude, corrections of capacity x 0.973 and
power x 1.020 apply (Table 4).

From the design glycol strength, corrections of capacity x 1.0027
and power x 1.0009 apply (Interpolation from Table 8).

Applying these factors to the selection: YCAL0217SB
Cooling Capacity= 164.9 x 0.987 x 0.973 x 1.0027 = 158.8 kW
Compressor Power= 59.7 x 0.995 x 1.02 x 1.0009 = 60.6 kW

For the glycol concentration specified and a leaving liquid
temperature of - 2°C, the Glycol Factor is 0.2457 from table 6.
The flow rate can be determined, therefore, from the formula
shown in "Data Required".

158.8 kW = (2 - (-2)) x Flow (I/s)
0.2457

Flow rate = 158.8 x 0.2457 = 9.75 (I/s)
4

This satisfies the Operating Limits.

Cooler pressure drop = 14.5 kPa (Figure 3) x 1.191 (correction
factor, Table 9 for 29% strength).

Cooler pressure drop = 17.3 kPa.

limitations specified (Table 2). RECOMMENDED CONCENTRATIONS TABLE 7
Leaving Liquid Ethylene Gylcol Propylene Gylcol
Temperature °C Concentration % Weight| Concentration % Weight
GLYCOL FACTORS TABLE 6 2 " ”
o % by Weight 2 17 21
0 21 25
5 10 | 20 | 30 | 40 | 50 > ” o
- Ethylene Glycol Factor -4 28 32
10 | 0.2404 | 0.2515 | 0.2577 | 0.2734 | 0.2876 -6 32 36
5 | 0.2399 | 0.2510 | 0.2579 | 0.2753 | 0.2906
0 | 02397 | 02505 | 0.2581 | 0.2772 | 02916 GLYCOL CONCENTRATION FACTORS TABLES
_ Ethylene Glycol Propylene Glycol
51 0.2394 | 0.2501 0.2583 | 0.2791 0.2936 % by Weight| Capacity Factor| Power Factor | Capacity Factor| Power Factor
-10 0.2586 | 0.2800 | 0.2977 10 1.015 1.007 1.039 1.012
20 1.008 1.004 1.027 1.009
o % by Weight 30 1.000 1.000 1.000 1.000
I_—I 10 | 20 | 30 | 40 | 50 40 0.990 0.995 0.970 0.990
3] Propylene Glycol Factor 50 0.979 0.989 0.934 0.979
10 | 0.2402 | 0.2444 | 0.2480 | 0.2578 | 0.2683 PRESSURE DROP CORRECTIONS IABESS
5 | 0.2394 | 0.2435 | 0.2476 | 0.2580 | 0.2693 % by Pressure Drop Correction Factor
Weight Ethylene Glycol Propylene Glycol
0 | 0.2386 | 0.2426 | 0.2466 | 0.2572 | 0.2700 10 103 105
-5 0.2414 | 0.2458 | 0.2574 | 0.2700 20 1.06 1.11
-10 0.2447 | 0.2570 | 0.2708 30 1.09 1.20
40 1.13 1.29
50 1.16 1.46
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TABLE 10 YCAL-SB COOLING CAPACITIES
o Condenser Entering Air Temperature °C
N 25 30 35 40 45 46
Model H
o Cool | Power| Cool | Power| Cool | Power| Cool | Power| Cool | Power| Cool | Power
- kW kW kW kW kW kW kW kW kW kW kW kW
5.5 155.6 | 40.6 | 143.9 | 436 | 1385 | 47.1 | 1240 | 50.1 | 1135 | 54.8 | 111.4 | 55.8
6 157.5 | 40.8 | 145.6 | 43.9 | 139.5 | 47.1 | 1253 | 50.3 | 114.7 | 55.3 | 112.6 | 56.3
"-',"-‘, 7 1612 | 412 | 149.0 | 446 | 1414 | 472 | 128.0 | 50.8 | 1171 | 56.3 | 1149 | 574
5 8 166.9 | 41.2 | 153.1 | 44.9 | 144.2 | 47.9 | 1322 | 51.7 | 122.1 | 56.1 | 120.1 | 57.0
§ 9 1716 | 415 | 156.9 | 454 | 146.6 | 483 | 1356 | 52.4 | 1258 | 56.5 | 123.8 | 57.3
< 10 176.3 | 41.7 | 160.7 | 46.0 | 148.9 | 48.7 | 139.0 | 53.1 | 129.5 | 56.9 | 127.6 | 57.6
8 11 1795 | 420 | 166.0 | 46.8 | 152.3 | 49.3 | 1449 | 53.5 | 183.7 | 57.4 | 1315 | 58.2
12 182.6 | 42.2 | 171.4 | 47.6 | 155.7 | 49.9 | 150.7 | 53.8 | 137.9 | 57.9 | 135.3 | 58.8
13 185.8 | 425 | 176.7 | 485 | 159.1 | 50.5 | 156.5 | 54.1 | 1421 | 58.4 | 139.2 | 59.3
5.5 173.8 | 46.9 165.7 | 51.1 156.0 | 55.9 142.9 | 60.2 132.3 | 64.9 130.2 | 65.9
6 178.3 | 47.2 | 168.1 | 51.7 | 158.1 | 56.2 | 144.4 | 60.4 | 133.6 | 65.4 | 131.5 | 66.4
% 7 187.2 | 47.8 172.8 | 52.8 162.2 | 56.7 147.2 | 60.8 136.2 | 66.4 134.1 67.5
2 8 190.8 | 48.3 | 178.2 | 53.2 | 167.5 | 57.0 | 152.9 | 61.3 | 141.9 | 66.6 | 139.6 | 67.6
§ 9 1971 48.9 183.2 | 54.0 172.2 | 57.5 157.2 | 61.8 146.0 | 67.0 143.7 | 68.1
< 10 203.3 | 494 | 188.2 | 54.8 | 176.9 | 57.9 | 161.5 | 62.2 | 150.1 | 67.5 | 147.8 | 68.6
2 11 209.9 | 499 | 1950 | 56.1 | 186.0 | 58.8 | 167.0 | 63.0 | 154.1 | 68.1 | 151.5 | 69.1
12 2164 | 50.3 | 201.8 | 57.3 | 195.0 | 59.6 | 1724 | 63.9 | 158.1 | 68.7 | 155.2 | 69.7
13 223.0 | 50.8 | 2085 | 58.6 | 204.0 | 60.4 1779 | 64.7 162.1 69.4 158.9 | 70.3
5.5 197.7 | 546 | 1885 | 59.9 | 1823 | 625 | 1722 | 67.5 | 1588 | 75,5 | 156.1 | 77.0
6 199.1 | 54.7 | 189.8 | 60.0 | 183.6 | 62.6 | 173.5 | 67.7 | 160.0 | 75.6 | 157.2 | 77.2
33, 7 202.0 | 549 | 1924 | 60.1 | 186.2 | 62.8 | 176.0 | 68.0 | 1622 | 759 | 1595 | 77.5
5 8 208.0 | 55.6 | 198.2 | 61.0 | 191.7 | 63.7 | 181.3 | 68.9 | 167.1 | 76.9 | 164.3 | 78.6
§ 9 2125 | 56.1 | 2024 | 615 | 1958 | 64.2 | 1852 | 695 | 170.7 | 776 | 167.8 | 79.2
< 10 216.9 | 56.6 | 206.6 | 62.0 | 199.9 | 64.8 | 189.1 | 70.1 | 174.2 | 78.3 | 171.3 | 79.9
8 11 2218 | 572 | 211.2 | 62.7 | 2044 | 65.5 | 1933 | 70.9 | 178.1 | 79.2 | 175.1 | 80.8
12 226.6 | 57.9 | 2158 | 63.3 | 2088 | 66.2 | 197.5 | 71.7 | 182.0 | 80.0 | 178.9 | 81.7
13 2314 | 585 | 2204 | 64.0 | 213.3 | 67.0 | 201.8| 725 | 1859 | 80.9 | 182.7 | 82.6
55 228.8 | 60.9 | 2125 | 655 | 203.7 | 70.7 1829 | 76.0 167.3 | 82.2 164.2 | 83.4
6 231.6 | 61.2 | 2144 | 66.0 | 205.2 | 70.8 | 184.6 | 76.1 | 168.8 | 83.0 | 165.6 | 84.4
% 7 2372 | 616 | 2184 | 67.1 208.1 70.8 188.2 | 76.2 171.8 | 84.7 168.5 | 86.3
~ 8 245.5 | 61.8 | 225.6 | 675 | 214.3 | 71.9 | 196.0 | 77.1 | 179.6 | 84.1 | 176.3 | 85.5
§ 9 252.5 | 62.1 2312 | 68.2 | 2189 | 724 | 201.8 | 77.7 184.9 | 84.7 181.6 | 86.1
< 10 259.5 | 624 | 236.8 | 69.0 | 223.5| 73.0 | 207.5 | 78.2 | 190.3 | 85.3 | 186.9 | 86.7
2 11 264.1 629 | 2445 | 70.2 | 2285 | 739 | 2145 | 78.7 196.6 | 86.1 193.0 | 87.6
12 268.6 | 63.3 | 252.1 | 71.4 | 233.5 | 74.7 | 221.5 | 79.1 | 202.8 | 87.0 | 199.1 | 88.6
13 2732 | 63.8 | 259.7 | 72.7 | 23885 | 756 | 2285 | 79.6 | 209.0 | 87.8 | 205.1 89.5
5.5 261.9 | 705 | 243.7 | 76.6 | 229.4 | 83.8 | 210.0 | 90.3 | 194.7 | 97.8 | 191.7 | 99.3
6 266.2 | 709 | 247.2 | 77.6 | 2324 | 84.2 | 2122 | 90.7 | 196.6 | 98.3 | 193.4 | 99.8
5-‘, 7 275.0 | 71.8 | 2542 | 79.6 | 2385 | 85.1 | 216.4 | 915 | 200.2 | 99.3 | 197.0 | 100.9
3 8 2824 | 724 | 261.9 | 79.9 | 246.4 | 85.6 | 224.8 | 92.2 | 208.6 | 99.8 | 205.3 | 101.3
§ 9 2904 | 73.2 | 269.3 | 81.1 | 253.3 | 86.3 | 231.2 | 93.0 | 214.6 | 100.5 | 211.3 | 102.1
< 10 298.5 | 739 | 276.6 | 82.3 | 260.3 | 86.9 | 237.5 | 93.7 | 220.6 | 101.3 | 217.2 | 102.8
8 11 308.4 | 74.7 | 286.0 | 84.1 | 273.7 | 88.2 | 2455 | 94.7 | 226.5 | 102.1 | 222.7 | 103.6
12 3182 | 754 | 296.4 | 86.0 | 287.0 | 89.4 | 253.6 | 95.8 | 232.4 | 103.0 | 228.2 | 104.4
13 328.1 | 76.1 | 306.3 | 87.9 | 300.4 | 90.7 | 261.6 | 96.8 | 238.4 | 103.8 | 233.7 | 105.2

LCLT = Leaving Chilled Liquid Temperature
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YCAL-SB COOLING CAPACITIES (CONTINUED)

Condenser Entering Air Temperature °C

o 25 30 35 40 45
Model H
3 Cool | Power| Cool | Power| Cool | Power| Cool | Power| Cool | Power
- kW kW kW kW kW kW kW kW kW kW
5.5 290.2 | 746 | 282.0| 80.6 | 261.6 | 88.4 | 236.1 | 97.0 | 208.1 | 106.8
6 294.8 | 75.0 | 286.6 | 80.9 | 267.2 | 88.8 | 240.7 | 974 | 212.2 | 107.2
33, 7 304.0 | 759 | 296.8 | 81.6 | 277.4 | 89.6 | 249.9 | 98.2 | 221.3 | 108.0
5 8 314.2 | 76.7 | 306.0 | 82.3 | 286.6 | 90.5 | 259.1 | 99.1 | 230.5 | 108.9
§ 9 3233 | 77.5 | 3152 | 83.2 | 295.8 | 90.3 | 269.3 | 99.9 | 240.7 | 109.7
< 10 337.6 | 78.3 | 325.4 | 84.0 | 306.0 | 92.1 | 278.5 | 100.7 | 249.9 | 110.5
;’ 11 3417 | 79.1 | 3346 | 84.8 | 315.2 | 929 | 287.6 | 101.5 | 259.1 | 111.3
12 351.9 | 79.9 | 343.7 | 85.3 | 324.4 | 93.7 | 296.8 | 102.4 | 268.3 | 112.2
13 362.1 | 80.7 | 352.9 | 86.3 | 334.6 | 94.5 | 307.0 | 103.2 | 278.5 | 113.0
5.5 332.0 | 90.4 | 309.6 | 97.9 | 289.2 | 106.4 | 255.5 | 116.6 | 229.0 | 128.6
6 337.6 | 90.9 | 315.2 | 98.3 | 294.8 | 106.8 | 261.1 | 117.0 | 234.6 | 129.0
% 7 348.8 | 91.7 | 326.4 | 99.2 306.0 | 107.7 | 272.3 | 117.9 | 245.8 | 129.9
~ 8 360.1 | 92.6 | 337.6 | 100.1 | 317.2 | 108.6 | 283.6 | 118.8 | 257.0 | 130.8
§ 9 371.3 | 934 | 348.8 | 100.9 | 328.4 | 109.4 | 294.8 | 119.7 | 268.3 | 131.7
< 10 3825 | 94.3 | 360.1 | 101.8 | 339.7 | 110.3 | 306.0 | 120.5 | 279.5 | 132.6
2 11 3938.7 | 9541 371.3 | 1026 | 350.9 | 111.2 | 317.2 | 121.4 | 290.7 | 133.5
12 404.9 | 96.0 | 382.5 | 103.5 | 362.1 | 112.1 | 328.4 | 122.3 | 301.9 | 134.4
13 416.2 96.8 | 393.7 | 104.4 | 373.3 | 1129 | 339.7 | 123.2 | 313.1 | 135.2
5.5 366.7 | 91.4 | 343.2 | 101.0 | 319.8 | 1115 | 294.3 | 122.2 | 267.8 | 135.5
6 373.3 | 92.1 | 349.9 | 101.6 | 326.4 | 112.1 | 300.9 | 122.8 | 274.4 | 136.2
33, 7 386.6 | 93.4 | 363.1 | 102.9 | 339.7 | 113.4 | 314.2 | 1241 | 287.6 | 137.5
5 8 398.8 | 94.7 | 376.4 | 104.2 | 352.9 | 114.7 | 327.4 | 125.4 | 300.9 | 138.8
§ 9 4121 ] 96.0 | 389.6 | 105.5 | 366.2 | 116.0 | 340.7 | 126.7 | 261.1 | 112.4
< 10 4253 | 97.3 | 402.9 | 106.8 | 379.4 | 117.3 | 353.9 | 128.0 | 272.3 | 113.4
;’ 11 438.6 | 98.6 | 416.2 | 108.1 | 392.7 | 118.6 | 367.2 | 129.3 | 283.6 | 114.4
12 451.9 | 99.9 | 429.4 | 109.4 | 406.0 | 119.9 | 380.5 | 130.7 | 294.8 | 115.4
13 465.1 | 101.2 | 4406 | 110.7 | 419.2 | 121.3 | 393.7 | 131.9 | 306.0 | 116.4
5.5 396.3 | 102.0 | 366.7 | 112.0 | 340.2 | 123.1 | 312.6 | 135.7 | 283.1 | 150.3
6 402.9 | 102.8 | 373.3 | 112.8 | 346.8 | 123.9 | 319.3 | 136.5 | 289.7 | 151.1
% 7 416.2 | 104.5 | 386.6 | 114.5 | 360.1 | 125.6 | 332.5 | 138.2 | 302.9 | 152.8
Kk 8 429.4 | 106.2 | 399.8 | 116.2 | 373.3 | 127.3 | 345.8 | 139.9 | 316.2 | 154.5
§ 9 4427 | 1079 | 413.1 | 117.9 | 386.6 | 129.0 | 359.0 | 141.6 | 224.0 | 100.7
< 10 455.9 | 109.6 | 426.4 | 119.6 | 399.8 | 130.7 | 372.3 | 143.3 | 233.0 | 101.8
2 11 469.2 | 111.3 | 439.6 | 121.3 | 413.1 | 132.4 | 385.6 | 145.0 | 242.1 | 102.9
12 482.5 | 113.0 | 452.9 | 123.0 | 426.4 | 134.1 | 398.8 | 146.7 | 251.1 | 104.0
13 4957 | 1147 | 466.1 | 124.7 | 439.6 | 135.8 | 412.1 | 148.4 | 260.1 | 105.1

LCLT = Leaving Chilled Liquid Temperature

Part Load Values

TABLE 10
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TABLE 10 YCAL-SB COOLING CAPACITIES 30% ETHYLENE GLYCOL
o Condenser Entering Air Temperature °C
q 25 30 35 40 45 46
Model L
o Cool | Power| Cool | Power| Cool | Power| Cool | Power| Cool | Power | Cool | Power
- kW kW kW kW kW kW kW kW kW kW kW kW
-6 1102 | 354 | 985 | 374 | 89.8 | 399
-5 113.8 | 358 | 1021 | 37.9 | 93.6 | 40.4
-4 1175 | 36.2 | 105.8 | 38.5 97.4 41.0 91.5 43.4
b -3 121.2 | 36.7 | 109.5 | 39.0 | 101.2 | 41.5 | 94.6 | 44.1
i -2 124.8 | 37.1 113.1 | 39.5 | 105.0 | 42.0 97.7 44.7 93.6 47.9
§ -1 128.5 | 37.5 | 116.8 | 40.0 | 108.8 | 42.6 | 100.8 | 453 | 959 | 48.8 | 94.9 | 49.4
< 0 1322 | 379 | 120.4 | 40.5 | 112.7 | 43.1 104.0 | 45.9 98.3 49.6 97.1 50.4
4 1 135.8 | 383 | 124.1 | 41.0 | 116.5 | 43.7 | 107.1 | 46.5 | 100.6 | 50.5 | 99.3 | 51.3
2 139.5 | 38.7 | 1278 | 415 | 120.3 | 442 | 110.2 | 472 | 1029 | 51.4 | 1015 | 522
3 143.2 | 39.1 | 131.4 | 42,1 | 124.1 | 44.7 | 113.3 | 47.8 | 105.3 | 52.3 | 103.7 | 53.1
4 146.8 | 395 | 1351 | 42.6 | 1279 | 453 | 1164 [ 484 | 1076 | 53.1 [ 105.9 | 541
-6 110.6 | 39.3 | 101.7 | 41.8 92.9 45.9
-5 116.0 | 39.9 | 106.9 | 42.5 | 98.0 | 46.7
-4 121.4 | 40.6 | 1121 | 43.3 | 103.1 | 47.5 95.6 51.7
a -3 126.8 | 41.2 | 117.3 | 44.1 | 1082 | 48.2 | 100.0 | 52.5
R -2 1322 | 418 | 1225 | 448 | 1133 | 49.0 | 1045 | 533 [ 99.1 | 59.3
§ -1 137.6 | 424 | 127.7 | 45.6 | 1184 | 49.8 | 109.0 | 54.1 | 103.0 | 60.0 | 101.8 | 61.2
< 0 142.9 | 43.0 | 1329 | 46.4 | 1235 | 50.6 | 1135 | 54.8 | 107.0 | 60.6 | 105.7 | 61.8
9 1 1483 | 43.7 | 138.1 | 47.2 | 128.5 | 51.3 | 118.0 | 55.6 | 110.9 | 61.3 | 109.5 | 62.5
2 1563.7 | 443 | 143.3 | 47.9 | 133.6 | 521 | 1224 | 56.4 | 1148 | 620 | 113.3 | 63.1
3 159.1 | 44.9 | 1484 | 48.7 | 138.7 | 52.9 | 126.9 | 57.1 | 118.7 | 62.7 | 117.1 | 63.8
4 164.5 | 455 | 153.6 | 49.5 | 143.8 | 536 | 1314 | 579 | 122.6 | 63.3 | 120.9 [ 64.4
-6 146.3 | 474 | 133.8 | 521 | 1195 | 575
-5 150.3 | 47.9 | 138.1 | 52.7 | 124.4 | 57.9
-4 154.3 | 485 | 142.3 | 53.3 | 129.3 | 582 | 129.3 | 634
a -3 158.3 | 49.0 | 146.6 | 53.8 | 134.2 | 58.6 | 133.3 | 63.7
5 2 162.3 | 49.5 | 150.9 | 54.4 | 139.1 | 58.9 | 137.2 | 64.1 | 1248 | 724
§ -1 166.4 | 50.1 | 155.2 | 55.0 | 144.0 | 59.3 | 141.2 | 64.5 | 128.7 | 72.7 | 126.2 | 74.3
< 0 170.4 | 50.6 | 159.4 | 555 | 148.9 | 59.7 | 1452 | 64.8 | 1326 | 73.0 | 130.0 [ 74.6
4 1 174.4 | 51.2 | 163.7 | 56.1 | 153.7 | 60.0 | 149.2 | 65.2 | 136.4 | 73.3 | 133.9 | 74.9
2 178.4 | 51.7 | 168.0 | 56.7 | 158.6 | 60.4 | 153.1 | 655 | 1403 | 73.6 | 137.7 | 752
3 182.5 | 522 | 172.3 | 57.2 | 163.5 | 60.7 | 157.1 | 65.9 | 144.2 | 73.9 | 141.6 | 75.5
4 186.5 | 52.8 | 176.5 | 57.8 | 168.4 | 61.1 1611 | 66.3 | 148.0 | 74.2 | 1454 | 75.8
-6 162.0 | 52.3 | 150.3 | 57.7 | 142.0 | 64.4
-5 167.4 | 53.0 | 155.2 | 58.3 | 146.9 | 64.8
-4 172.8 | 53.6 | 160.1 | 59.0 | 151.8 | 65.3 | 141.1 | 721
b -3 1782 | 54.3 | 164.9 | 59.7 | 156.6 | 65.8 | 145.1 | 72.4
L -2 183.6 | 55.0 | 169.8 | 60.3 | 161.5 | 66.3 | 149.2 | 727 | 1343 | 785
§ -1 189.0 | 55.6 | 174.7 | 61.0 | 166.4 | 66.7 | 153.2 | 73.0 | 138.2 | 79.0 | 1352 | 80.2
< 0 1944 | 56.3 | 179.6 | 61.7 | 171.3 | 67.2 | 1572 | 73.3 | 1420 | 79.5 | 139.0 | 80.8
9 1 199.8 | 57.0 | 184.5 | 62.3 | 176.2 | 67.7 | 161.2 | 73.6 | 1459 | 80.1 | 142.8 | 81.3
2 2052 | 57.7 | 1894 | 63.0 | 1811 | 68.2 | 1652 | 73.9 | 149.8 | 80.6 | 146.7 | 819
3 210.6 | 58.3 | 194.3 | 63.7 | 186.0 | 68.6 | 169.3 | 74.2 | 153.6 | 81.1 | 150.5 | 82.5
4 216.0 [ 59.0 | 199.2 | 644 | 1909 | 69.1 | 1733 | 745 | 1575 | 816 | 154.4 | 83.0
-6 162.7 | 57.7 | 1522 | 64.0 | 1435 | 71.9
-5 170.8 | 58.7 | 159.6 | 65.2 | 150.4 | 72.9
-4 179.0 | 59.7 | 1671 | 66.3 | 157.3 | 73.9 | 150.7 | 81.0
a -3 187.2 | 60.7 | 174.5 | 67.4 | 164.2 | 74.9 | 156.3 | 81.9
3 -2 1954 | 61.8 | 181.9 | 68.6 | 171.2 | 758 | 1619 | 827 | 154.8 | 89.1
§ -1 203.6 | 62.8 | 189.4 | 69.7 | 178.1 | 76.8 | 167.5 | 83.6 | 159.3 | 90.1 | 157.7 | 91.4
< 0 2118 | 638 | 196.8 | 70.8 | 185.0 | 77.8 | 173.1 | 84.5 | 163.9 | 91.1 [ 162.1 | 92.4
9 1 220.0 | 649 | 204.2 | 72.0 | 191.9 | 78.8 | 178.7 | 854 | 168.5 | 92.1 | 166.5 | 93.5
2 2282 | 659 | 211.7 | 731 | 1988 | 79.7 | 1843 | 86.2 | 173.1 | 93.2 | 170.8 | 94.6
3 236.4 | 66.9 | 219.1 | 74.2 | 205.8 | 80.7 | 189.9 | 87.1 | 177.7 | 94.2 | 175.2 | 95.6
4 2446 | 68.0 | 226.5 | 754 | 2127 | 81.7 | 1955 | 88.0 | 1823 | 952 | 179.6 | 96.7

LCLT = Leaving Chilled Liquid Temperature

Table should also be used for 30% Propylene Glycol after reducing LCLT by 1 °C .

(For example the cooling capacity when using -1 °C LCLT using Propylene Glycol is equivalent to -2 °C LCLT using Ethylene Glycol).
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YCAL-SB COOLING CAPACITIES 30% ETHYLENE GLYCOL

Condenser Entering Air Temperature °C

o 25 30 35 40 45
Model B
o Cool | Power| Cool | Power| Cool | Power| Cool | Power| Cool | Power
- kW kW kW kW kW kW kW kW kW kW
-10 126.8 | 62.2 | 106.5 | 68.1
o -8 147.8 | 63.8 | 129.0 | 69.7 | 111.8 | 77.6
14 -6 168.8 | 65.4 | 151.5 | 71.3 | 1343 | 79.2 | 1140 | 87.8
& -4 189.8 | 67.0 | 174.0 | 72.9 | 156.8 | 80.8 | 135.0 | 89.4
| -2 210.8 | 68.6 | 196.5 | 74.5 | 179.3 | 824 | 156.0 | 91.0 | 130.2 | 100.8
5 0 2318 70.2 | 219.0 | 76.1 | 201.8 | 84.0 [ 177.0 | 92.6 | 150.7 | 102.4
> 2 2528 | 71.8 | 241.5 | 77.7 | 2243 | 85.6 | 198.0 | 94.2 | 171.2 | 104.0
4 2738 | 734 | 2640 | 79.3 | 246.8 | 87.2 [ 219.0 | 958 | 191.7 | 105.6
-10 1378 | 779 | 116.6 | 85.3
o -8 162.6 | 79.5 | 141.4 | 86.9 | 121.2 | 95.4
14 -6 187.4  81.1 | 166.2 | 88.5 | 146.0 | 97.0 | 114.3 | 107.2
» -4 2122 | 827 | 191.0 | 90.1 | 170.8 | 98.6 | 139.1 | 108.8
| -2 237.0 | 84.3 | 2158 | 91.7 | 195.6 | 100.2 | 163.9 | 110.4 | 135.6 | 122.4
5 0 2618 | 859 | 240.6 | 93.3 | 220.4 | 101.8 | 188.7 | 112.0 | 160.4 | 124.0
> 2 286.6 | 87.5 | 265.4 | 94.9 | 245.2 | 103.4 | 213.5 | 113.6 | 185.2 | 125.6
4 3114 [ 89.1 | 290.2 | 96.5 | 270.0 | 105.0 [ 238.3 | 115.2 | 210.0 | 127.2
-10 1472 | 71.3 | 123.8 | 80.8
o -8 175.7 | 73.9 | 152.3 | 83.4 | 129.0 | 93.9
14 -6 2042 | 765 | 180.8 | 86.0 | 157.5 | 96.5 | 131.8 [ 107.2
P -4 2327 | 79.1 | 209.3 | 88.6 | 186.0 | 99.1 | 160.3 | 109.8
| -2 2612 81.7 | 2378 | 91.2 | 2145 | 101.7 | 188.8 | 1124 | 162.3 | 125.8
5 0 289.7 | 84.3 | 266.3 | 93.8 | 243.0 | 104.3 [ 217.3 | 115.0 | 190.8 | 128.4
> 2 3182 | 86.9 | 294.8 | 96.4 | 271.5 | 106.9 | 245.8 | 117.6 | 219.3 | 131.0
4 346.7 [ 89.5 | 323.3 | 99.0 | 300.0 | 109.5 [ 274.3 | 120.2 | 247.8 | 133.6
-10 1709 | 75.6 | 141.3 | 85.6
o -8 199.9 | 79.0 | 170.3 | 89.0 | 143.8 | 100.1
14 -6 228.9 | 824 | 199.3 | 924 | 1728 | 103.5 | 145.3 | 116.1
o -4 2579 | 85.8 | 228.3 | 958 | 201.8 | 106.9 | 174.3 | 119.5
| -2 286.9 | 89.2 | 257.3 | 99.2 | 230.8 | 110.3 | 203.3 | 122.9 | 173.7 | 137.5
5 0 3159 | 92.6 | 286.3 | 102.6 | 259.8 | 113.7 | 232.3 | 126.3 | 202.7 | 140.9
> 2 344.9 | 96.0 | 315.3 | 106.0 | 288.8 | 117.1 | 261.3 | 129.7 | 231.7 | 144.3
4 3739 | 994 | 3443 | 109.4 | 317.8 | 120.5 [ 290.3 | 133.1 | 260.7 | 147.7

LCLT = Leaving Chilled Liquid Temperature

Table should also be used for 30% Propylene Glycol after reducing LCLT by 1 °C .
-2 °C LCLT using Ethylene Glycol).

(For example the cooling capacity when using -1 °C LCLT using Propylene Glycol is equivalent to

TABLE 10
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TABLE 11 PHYSICAL DATA
Model 0147SB | 0173SB | 0197SB | 0217SB | 0253SB
Refrigerant circuits 2 2 2 2 2
Refrigerant Circuit 1 kg 23.5 27 35 35 40
Charge Circuit 2 kg 23.5 27 27 35 40
Oil Circuit 1 I 8 13.2 12 12 19.8
Charge Circuit 2 | 8 13.2 11.4 12 19.8
Compressor Number 4 4 6 6 6
Qty./Type (circuit 1) 2/ Scroll | 2/ Scroll | 3/ Scroll | 3/ Scroll | 3/ Scroll
Qty./Type (circuit 2) 2/ Scroll | 2/ Scroll | 3/ Scroll | 3/ Scroll | 3/ Scroll
Unit Capacity Control % | 25to 100 | 25to 100 | 16 to 100 | 16 to 100 | 16 to 100
Evaporator Number 1 1 1 1 1
Water volume per evaporator | 95 95 143 143 130
Air Total coil face area m? 12 12 14 14 14
Cooled Number of tube rows 2 3 2 2 3
Condenser Number of fans (circuit 1) 2 2 2 2 2
Number of fans (circuit 2) 2 2 2 2 2
Standard Fans |Nominal speed (950 rpm) Total airflow m°/s 22.3 21.7 26.4 26 25.3
Low Sound Fans|Nominal speed (710 rpm) Total airflow m’/s|  21.8 21.2 25.8 25.4 24.7
Dual Speed High Speed (660 rpm) Total airflow m°/s 20.9 20.4 24.8 24.4 23.7
Fans Low Speed (520 rpm) Total airflow m°/s 15.9 15.5 18.8 18.5 18
High Head Fans |Nominal speed (1410 rpm) Total airflow | m®/s 32.6 32.6
Nominal speed (950 rpm) Total airflow | m*/s 32.6 32.6 32.6
Weight Operating kg 1933 2180 2573 2648 2802
(aluminum fins) |Shipping kg 1824 2071 2440 2515 2662
Additional weight for copper fin coils kg 174 261 203 232 304
Sound level ¥ |Standard unit (950 rpm) dBA 76 76 77 77 77
to EN 292 1991 |Low sound fans (710 rpm) dBA 73 73 74 74 74
Low sound fans (710 rpm) & blankets dBA 72 72 73 73 73
Dual speed fans (660 rpm) dBA 73 73 74 74 74
Dual speed fans (520 rpm) dBA 71 71 72 72 72
Dual speed fans (660 rpm) & blankets dBA 72 72 73 73 73
Dual speed fans (520 rpm) & blankets dBA 70 70 71 71 71
Dimensions Length mm 3022 3022 3022 3022 3022
Width mm 2045 2045 2311 2311 2311
Height mm 2282 2282 2473 2473 2473
Model 0287SB | 0317SB | 0347SB | 0377SB
Refrigerant circuits 2 2 2 2
Refrigerant Circuit 1V kg 48 48 60 60
Charge Circuit 2 kg 40 48 54 60
Oil Circuit 1 I 13.2 13.2 17.7 17.7
Charge Circuit 2 | 8.8 13.2 13.2 17.7
Compressor Number 5 6 6 6
Qty./Type (circuit 1) 3/ Scroll | 3/ Scroll | 3/ Scroll | 3/ Scroll
Qty./Type (circuit 2) 2/ Scroll | 3/ Scroll | 3/ Scroll | 3/ Scroll
Unit Capacity Control % | 20t0100 | 16 to 100 | 16 to 100 | 16 to 100
Evaporator Number 1 1 1 1
Water volume per evaporator | 113.5 113.5 221.7 221.7
Air Total coil face area m? 15.6 15.6 17.8 17.8
Cooled Number of tube rows 3 3 3 3
Condenser Number of fans (circuit 1) 3 3 3 3
Number of fans (circuit 2) 3 3 3 3
Standard Fans |Nominal speed (950 rpm) Total airflow m°/s 37.1 37.1 37.6 37.6
Low Sound Fans|Nominal speed (710 rpm) Total airflow m°/s 36.3 36.3 37.2 37.2
Dual Speed High Speed (660 rpm) Total airflow m°/s 34.8 34.8 35.7 35.7
Fans Low Speed (520 rpm) Total airflow m°/s 26.5 26.5 27.2 27.2
High Head Fans |Nominal speed (1410 rpm) Total airflow | m°/s
Nominal speed (950 rpm) Total airflow m’/s|  49.0 49.0 49.0 49.0
Weight Operating kg 3215 3273 3848 3964
(aluminum fins) |Shipping kg 3101 3159 3626 3742
Additional weight for copper fin coils kg 377 377 428 428
Sound level ¥ |Standard unit (950 rpm) dBA 78 78 78 78
to EN 292 1991 |Low sound fans (710 rpm) dBA 75 75 75 75
Low sound fans (710 rpm) & blankets dBA 74 74 74 74
Dual speed fans (660 rpm) dBA 75 75 75 75
Dual speed fans (520 rpm) dBA 72 72 72 72
Dual speed fans (660 rpm) & blankets dBA 74 74 74 74
Dual speed fans (520 rpm) & blankets dBA 71 71 71 71
Dimensions Length mm 3824 3824 4281 4281
Width mm 2240 2240 2240 2240
Height mm 2439 2439 2439 2439

(1) Liquid sub-cooling measured at the liquid line should be between 8.5 and 11.0 °C at circuit full load.

Sub-cooling is determined by the level of refrigerant charge in each system.

(2) Sound Pressure levels are 1 m from the Control Panel, at a height of 1.6 m from the unit base.
Levels may vary at different positions around the unit.
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ELECTRICAL DATA TABLE 12

Dual Speed Fan Chillers (660rpm)
Model Nominal Maximum | Running Amps Units without | Running Amps Units with DOL Starting Fan
YCAL Running Running Power Factor Correction Power Factor Correction Current (A) per Starting
SB kw @ kw @ Nominal ® | Maximum® | Nominal ® [ Maximum® |  Compressor® Amps ©
@ 400 V @ 400 V @ 400 V @ 400 V @ 400 V @ 400 V (LRA) @ 400V | (LRA) @ 400 V
0147 49.9 60.0 91.6 105.7 83.5 98.05 135 (88) 11.0
0173 58.7 70.9 113.0 128.4 98.5 115.42 175 (114) 11.0
0197 65.8 79.5 121.1 139.6 108.4 128.05 135 (88)* 11.0
0217 731 88.2 131.4 152.6 119.3 141.08 135 (88) 11.0
0253 86.4 104.6 163.5 186.5 141.7 167.14 175 (114) 11.0
0287 95.5 118.7 169.5 200.8 226 11.0
0317 113.6 141.5 199.8 237.4 Not Available 226 11.0
0347 119.6 145.2 213.7 249.8 250 [226]** 11.0
0377 131.8 161.1 236.2 278.6 250 11.0
Dual Speed Fan Chillers (520 rpm)

Model Nominal Maximum | Running Amps Units without | Running Amps Units with DOL Starting Fan
YCAL Running Running Power Factor Correction Power Factor Correction Current (A) per Starting

SB kw M kw @ Nominal © Maximum Nominal ©® | Maximum “ Compressor(s) Amps ®

@ 400 V @ 400 V @ 400 V @ 400 V @ 400 V @ 400 V (LRA) @ 400V |(LRA) @ 400 V

0147 52.4 63.0 90.3 105.2 81.8 971 135 (88) 4.0
0173 61.8 74.5 112.9 1291 97.6 115.5 175 (114) 4.0
0197 69.2 83.6 121.4 140.9 108.0 128.8 135 (88)* 4.0
0217 76.9 92.9 132.3 154.6 119.5 142.5 135 (88) 4.0
0253 90.9 110.1 166.2 190.4 143.1 170.0 175 (114) 4.0
0287 100.4 124.9 169.4 202.4 226 4.0
0317 119.5 148.9 201.3 240.9 Not Available 226 4.0
0347 125.9 152.9 216.0 254.0 250 [226]** 4.0
0377 138.7 169.6 239.6 284.4 250 4.0

(1) Nominal Running kW is the power absorbed by the unit at 7°C leaving chilled liquid temperature and 35°C ambient air temperature.
(2) Maximum Running kW is the power absorbed by the unit at 13°C leaving chilled liquid temperature and 46°C/45°C ambient air temperature.
(3) Nominal Running Amps (with or without Power Factor Correction) is the sum of the compressor running load amps and the fan full load amps.
(4) Maximum Running Amps (with or without Power Factor Correction) is the sum of the compressor full load amps and the fan full load amps.
(5) Compressor / Fan Starting Amps is the maximum in-rush current per compressor / fan. Currents in brackets are with optional Soft Start fitted.
* The compressors fitted to System 2 on model 0197 have a reduced starting current of 120 (78) Amps.
** The compressors fitted to System 2 on model 0347 have a starting current of 226 Amps.
Soft Start can only be fitted on compressor No. 2 of each circuit on models 0147 and 0173 or compressor No. 3 of each

circuit on models 0197, 0217 and 0253. Power Factor Correction cannot be fitted to a compressor with Soft Start fitted.
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TABLE 12 ELECTRICAL DATA
Standard Fan Chillers (950 rpm)
Model Nominal Maximum | Running Amps Units without | Running Amps Units with DOL Starting Fan
YCAL Running Running Power Factor Correction Power Factor Correction Current (A) per Starting
SB kw M kw @ Nominal © Maximum Nominal ©® | Maximum © Compressor(s) Amps ®
@ 400 V @ 400 V @ 400 V @ 400 V @ 400 V @ 400 V (LRA) @ 400V | (LRA) @ 400V
0147 53.5 63.5 94.8 108.8 86.8 101.2 135 (88) 15.0
0173 62.3 74.3 116.0 131.2 101.6 118.4 175 (114) 15.0
0197 69.3 82.8 124.0 142.3 111.4 130.9 135 (88)* 15.0
0217 76.5 91.5 134.2 155.2 122.2 143.8 135 (88) 15.0
0253 89.7 107.7 166.0 188.8 144.4 169.6 175 (114) 15.0
0287 100.7 123.7 174.0 205.0 226 15.0
0317 118.6 146.2 204.0 241.2 Not Available 226 15.0
0347 124.6 150.0 217.8 253.5 250 [226]** 15.0
0377 136.6 165.7 240.0 282.0 250 15.0
Low Sound Fan Chillers (710 rpm)
Model Nominal Maximum | Running Amps Units without | Running Amps Units with DOL Starting Fan
YCAL Running Running Power Factor Correction Power Factor Correction Current (A) per Starting
SB kw kw @ Nominal © Maximum ¥ Nominal ©® | Maximum “ Compressor(s) Amps ®
@ 400V @ 400V @ 400 V @ 400V @ 400V @ 400V (LRA) @ 400V |(LRA) @ 400V
0147 53.7 63.9 94.8 109.1 86.6 101.3 135 (88) 15.0
0173 62.7 74.9 116.4 131.9 101.7 118.8 175 (114) 15.0
0197 69.8 83.6 124.6 143.2 111.7 131.6 135 (88)* 15.0
0217 77.2 92.5 135.0 156.4 122.7 144.8 135 (88) 15.0
0253 90.6 109.0 167.4 190.7 145.4 171.1 175 (114) 15.0
0287 101.5 125.0 174.6 206.2 226 15.0
0317 119.7 147.9 205.2 243.1 Not Available 226 15.0
0347 125.9 151.7 219.3 255.7 250 [226]** 15.0
0377 138.1 167.8 241.9 284.8 250 15.0
High Head Fan Chillers (1410 rpm)
Model Nominal Maximum | Running Amps Units without | Running Amps Units with DOL Starting Fan
YCAL Running Running Power Factor Correction Power Factor Correction Current (A) per Starting
SB kw ™ kw @ Nominal @ Maximum @ Nominal ® | Maximum © Compressor(s) Amps ®
@ 400 V @ 400 V @ 400 V @ 400 V @ 400 V @ 400 V (LRA) @ 400V |(LRA) @ 400 V
0147 56.0 66.0 101.6 115.6 93.6 108.0 135 (88) 29.0
0173 64.8 76.8 122.8 138.0 108.4 125.2 175 (114) 29.0
High Head Fan Chillers (950 rpm)
Model Nominal Maximum | Running Amps Units without | Running Amps Units with DOL Starting Fan
YCAL Running Running Power Factor Correction Power Factor Correction Current (A) per Starting
SB kw ™ kw @ Nominal © Maximum @ Nominal ® | Maximum © Compressor(s) Amps ®
@ 400V @ 400V @ 400 V @ 400V @ 400V @ 400V (LRA) @ 400V |(LRA) @ 400V
0197 70.6 84.1 131.2 149.5 118.6 138.1 135 (88)* 254
0217 77.8 92.8 141.4 162.4 129.4 151.0 135 (88) 25.4
0253 91.0 109.0 173.2 196.0 151.6 176.8 175 (114) 25.4
0287 102.7 125.7 184.8 215.8 226 25.4
0317 120.6 148.2 214.8 252.0 . 226 25.4
Not Available
0347 126.6 152.0 228.6 264.3 250 [226]** 25.4
0377 138.6 167.7 250.8 292.8 250 25.4

1) Nominal Running kW is the power absorbed by the unit at 7°C leaving chilled liquid temperature and 35°C ambient air temperature.

2) Maximum Running kW is the power absorbed by the unit at 13°C leaving chilled liquid temperature and 46°C/45°C ambient air temperature.

4) Maximum Running Amps (with or without Power Factor Correction) is the sum of the compressor full load amps and the fan full load amps.

(1)

@)

(3) Nominal Running Amps (with or without Power Factor Correction) is the sum of the compressor running load amps and the fan full load amps.
4

(6)

5) Compressor / Fan Starting Amps is the maximum in-rush current per compressor / fan. Currents in brackets are with optional Soft Start fitted.
* The compressors fitted to System 2 on model 0197 have a reduced starting current of 120 (78) Amps.
** The compressors fitted to System 2 on model 0347 have a starting current of 226 Amps.

Soft Start can only be fitted on compressor No. 2 of each circuit on models 0147 and 0173 or compressor No. 3 of each
circuit on models 0197, 0217 and 0253. Power Factor Correction cannot be fitted to a compressor with Soft Start fitted.
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ELECTRICAL CONNECTIONS
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SPACE REQUIREMENTS
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The recommended clearances and dimensions are the distances between the edge of the units and the architectural enclosure
surrounding them. It is important that adequate space is available to ensure that air discharged via the fans is not recirculated into
the condenser coil intake, which would reduce the unit capacity.

The dimensions at the front and rear of the units allow for access to the control panel and for component removal.

The enclosure height should not exceed the height of the units except that only one adjacent wall may be higher than the unit.
Horizontal obstructions or overhangs should not be closer than 15 metres above the top of any unit and no obstructions are allowed
directly above the unit.
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YCAL0147SB and 0173SB

DIMENSIONS
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DIMENSIONS (continued)

YCALO0197SB, 0217SB and 0253SB
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DIMENSIONS (continued)

YCALO0287SB and 0317SB
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DIMENSIONS (continued)

YCALO0347SB and 0377SB
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