
Water-Cooled Chiller

HVAC Guide Specifications

Size Range: 150 to 400 Nominal Tons
(528 to 1407 kW)

Carrier Model Number: 30XW

· General

· SYSTEM DESCRIPTION

Microprocessor controlled water-cooled liquid chiller utilizing screw compressor(s) and electronic expansion valves.

· QUALITY ASSURANCE

· Unit shall be rated in accordance with AHRI (Air-Conditioning, Heating, and Refrigeration Institute) Standard 550/590 (U.S.A.), latest edition. 

· Unit construction shall comply with ASHRAE (American Society of Heating, Refrigerating, and Air-Conditioning Engineers) 90.1 2010 15 Safety Code, NEC (National Electrical Code), and ASME (American Society of Mechanical Engineers) applicable codes (U.S.A. codes).

· Unit shall be manufactured in a facility registered to ISO (International Organization for Standardization) 9001 Manufacturing Quality Standard.

· 200-v, 230-v, 460-v, 575-v, 60 Hz units shall be constructed in accordance with UL (Underwriters Laboratories) or UL Canada standards and shall be tested and listed by ETL or ETL, Canada, as conforming to those standards. Units shall carry the ETL and ETL, Canada, labels.

· DELIVERY, STORAGE, AND HANDLING

· Unit controls shall be capable of withstanding 150°F (65.5°C) storage temperatures in the control compartment.

· Chiller and starter should be stored indoors, protected from construction dirt and moisture. An inspection should be conducted under shipping tarps, bags, or crates to be sure water has not collected during transit. Protective shipping covers should be kept in place until machine is ready for installation. The inside of the protective cover should meet the following criteria:

· Temperature is between 40°F (4.4°C) and 120°F (48.9°C).

· Relative humidity is between 10% and 80% (non-condensing).

· Products

· EQUIPMENT

· General:

Factory assembled, single-piece, water-cooled liquid chiller. Unit sizes 325-400 shall have dual (2) independent refrigerant circuits. Contained within the unit cabinet shall be all factory wiring, piping, controls, refrigerant charge (HFC-134a) and special features required prior to field start-up.

· Compressor(s):

· Semi-hermetic twin-screw compressor(s) with internal muffler and check valve.

· Each compressor shall be equipped with a discharge shutoff valve.

· Evaporator:

· Shall be tested and stamped in accordance with ASME Code (U.S.A.) for a refrigerant working-side pressure of 220 psig (1408 kPa). Water-side pressure rating shall be 150 psig (1034 kPa). In Canada, maximum water-side pressure shall be 250 psig (1725 kPa), per the Canadian National Registry.

· Shall be mechanically cleanable shell-and-tube type with removable heads.

· Tubes shall be internally enhanced, seamless-copper type, and shall be rolled into tube sheets.

· Shall be equipped with Victaulic fluid connections (2 pass) or flanged fluid connections (1, 2 or 3 pass).

· Shell shall be insulated with 3/4-in. (19-mm) closed-cell, polyvinyl chloride foam with a maximum K factor of 0.28. Heads may require field insulation.

· Shall have an evaporator drain and vent.

· Design shall incorporate 2 independent refrigerant circuits (sizes 325-400 only).

· Shall be equipped with factory-installed thermal dispersion chilled fluid flow switch.

· Condenser:

· Shall be tested and stamped in accordance with ASME code (U.S.A.) for a refrigerant working-side pressure of 220 psig (1408 kPa). Water-side pressure rating shall be 150 psig (1034 kPa). In Canada, maximum water-side pressure shall be 250 psig (1725 kPa), per the Canadian National Registry.

· Shall be mechanically cleanable shell-and-tube type with removable heads.

· Tubes shall be internally enhanced, seamless-copper type, and shall be rolled into tube sheets.

· Shall be equipped with Victaulic water connections.

· Unit sizes 325-400 shall have dual (2) independent refrigerant circuits.

· Heat Machines:

· Condenser shall be tested and stamped in accordance with ASME Code (U.S.A.) for a refrigerant working-side pressure of 300 psig (2068 kPa).

· Unit sizes 325-400 shall have dual (2) independent refrigerant circuits.

· Heat machine condensers shall include factory-installed thermal insulation on the condenser, condenser flow switch and leaving water temperature sensor. Heat machine units require field-installed thermal insulation on the compressor discharge piping and waterbox heads because of high temperature.

· Refrigeration Components:

Refrigerant circuit components shall include oil separator, high and low side pressure relief devices, liquid line shutoff valves, filter drier, moisture indicating sight glass, expansion valve, refrigerant economizer (unit sizes 175, 200, 250, 275, 300, 350, 400), and complete charge of compressor oil. The units shall have a complete operating charge of refrigerant HFC-134a.

· Controls:

· Unit controls shall include the following minimum components: 

· Microprocessor with non-volatile memory. Battery backup system shall not be accepted.

· Separate terminal block for power and controls.

· Separate 115-v power supply to serve all controllers, relays, and control components.

· ON/OFF control switch.

· Replaceable solid-state controllers.

· Pressure sensors installed to measure suction, oil, economizer (unit sizes 175, 200, 250, 275, 300, 350, 400), and discharge pressure. Thermistors installed to measure evaporator entering and leaving fluid temperatures.

· Unit controls shall include the following functions:

· Automatic circuit lead/lag.

· Capacity control based on leaving chilled fluid temperature and compensated by rate of change of return-fluid temperature with temperature set point accuracy to 0.1°F (0.05°C).

· Limiting the chilled fluid temperature pulldown rate at start-up to an adjustable range of 0.2°F to 2°F (0.1 to 1.1°C) per minute to prevent excessive demand spikes at start-up.

· Seven-day time schedule.

· Leaving chilled fluid temperature reset from return fluid.

· Chilled water and condenser water pump start/stop control.

· Chiller control for parallel chiller applications without addition of hardware modules and control panels (requires thermistors).

· Single step demand limit control activated by remote contact closure.

· Safeties:

Unit shall be equipped with thermistors and all necessary components in conjunction with the control system to provide the unit with the following protections:

· Loss of refrigerant charge.

· Reverse rotation.

· Low chilled fluid temperature.

· Motor overtemperature.

· High pressure.

· Electrical overload.

· Loss of phase.

· Loss of chilled water flow.

· Diagnostics:

· The control panel shall include, as standard, a display:

· Touch screen display consisting of ¼ VGA LCD (liquid crystal display) with adjustable contrast and backlighting.

· Display shall allow a user to navigate through menus, select desired options and modify data.

· Features of the display shall include:

· Display shall be customizable and allow up to 72 data points.

· Display shall support both local equipment or network made for remote mount.

· Display shall allow access to configuration, maintenance, service, set point, time schedules, alarm history and status data.

· Display shall have one button for chiller on/off.

· Display shall include three levels of password protection against unauthorized access to configuration and maintenance information, and display set up parameters.

· Display shall allow for easy connection of a portable hand held technician tool to access information and upload and/or download chiller settings.

· Display shall be compatible with the Carrier Comfort Network® (CCN) system and provide network alarm acknowledgment or indication and provide capability to fully monitor and control chiller.

· Display alarms and parameters shall be capable of being displayed in full text.

· Display shall be capable of displaying the last 50 alarms and will store a snapshot of a minimum of 20 status data parameters for each alarm.

· Compressor run hours.

· Compressor number of starts.

· Compressor current.

· Time of day:

· Display module, in conjunction with the microprocessor, must also be capable of displaying the output (results) of a service test. Service test shall verify operation of every switch, thermistor, and compressor before chiller is started.

· Diagnostics shall include the ability to review a list of the 30 most recent alarms with clear language descriptions of the alarm event. Display of alarm codes without the ability for clear language descriptions shall be prohibited.

· An alarm history buffer shall allow the user to store no less than 30 alarm events with clear language descriptions, time and date stamp event entry.

· The chiller controller shall include multiple connection ports for communicating with the local equipment network and the Carrier Comfort Network® (CCN) system.

· The control system shall allow software upgrade without the need for new hardware modules.

· Operating Characteristics:

Unit shall be capable of starting up with 95°F (35°C) entering fluid temperature to the evaporator.

· Electrical Requirements:

· Unit primary electrical power supply shall enter the unit at a single location.

· Unit shall operate on 3-phase power at the voltage shown in the equipment schedule.

· Control voltage shall be 115-v (60 Hz), single-phase, separate power supply.

· Special Features:

Certain standard features are not applicable when the features designated by * are specified. For assistance in amending the specifications, contact your local Carrier Sales office.

· Wye-Delta Starter:

Unit shall have a factory-installed, wye-delta starter to minimize electrical inrush current.

· Vibration Isolation:

Unit shall be supplied with rubber-in-shear vibration isolators for field installation.

· Control Power Transformer:

Unit shall be supplied with a factory-installed controls transformer that will supply 115-v control circuit power from the main unit power supply.

· Temperature Reset Sensor:

Unit shall reset leaving chilled fluid temperature based on outdoor ambient temperature or space temperature when this sensor is installed.

· Minimum Load Control:

Unit shall be equipped with factory-installed, microprocessor-controlled, minimum load control that shall permit unit operation down to 10% of full capacity.

· One-Pass Evaporator:

Factory-installed option shall reduce pressure drop for high flow applications. 

· Three-Pass Evaporator:

Factory-installed option shall enhance performance for low flow applications.

· Energy Management Module:

A factory or field installed module shall provide the following energy management capabilities: 4 to 20 mA signals for leaving fluid temperature reset, cooling set point reset or demand limit control; 2-point demand limit control (from 0 to 100%) activated by a remote contact closure; and discrete input for "Ice Done" indication for ice storage system interface.

· BACnet Translator Control:

Unit shall be supplied with factory or field-installed interface between the chiller and a BACnet Local Area Network (LAN, i.e., MS/TP EIA-485).

· LON Translator Control:

Unit shall be supplied with factory or field-installed interface between the chiller and a Local Operating Network (LON, i.e., LonWorks FT-10A ANSI/EIA-709.1).

· Navigator™ Hand Held Portable Display:

· Portable hand held display module with a minimum of 4 lines and 20 characters per line, or clear English, Spanish, Portuguese or French language.

· Display menus shall provide clear language descriptions of all menu items, operating modes, configuration points and alarm diagnostics. Reference to factory codes shall not be accepted.

· RJ-14 connection plug shall allow display module to be connected to factory-installed receptacle.

· Industrial grade coiled extension cord shall allow the display module to be moved around the chiller.

· Magnets shall hold the display module to any sheet metal panel to allow hands-free operation.

· Display module shall have NEMA 4x housing.

· Display shall have back light and contrast adjustment for easy viewing in bright sunlight or night conditions.

· Raised surface buttons with positive tactile response.

· Compressor Suction Service Valve:

Optional refrigerant discharge isolation and liquid valves enable service personnel to store the refrigerant charge in the evaporator or condenser during servicing. This factory-installed option allows for further isolation of the compressor from the evaporator vessel.

· Refrigerant Isolation Valves:

Valves shall enable service personnel to store the refrigerant charge in the evaporator or condenser during servicing. During servicing, the in-chiller storage shall reduce refrigerant loss and eliminate time-consuming transfer procedures. As a self-contained unit, the chiller shall not require additional remote storage systems.

· GFCI Convenience Outlet:

Shall be factory or field-installed and mounted with easily accessible 115-v female receptacle. Shall include 4 amp GFI (ground fault interrupt) receptacle.

· Medium Temperature Brine:

Unit shall be factory modified to start and operate at leaving chilled fluid temperatures below 40°F (4.4°C). Chiller shall be equipped with condenser water flow switch. The optional insulation package is required when the medium temperature brine option is selected.

· 300 psig (2068 kPa) Evaporator Operating Pressure:

This option shall provide for water-side pressure operation up to 300 psig (2068 kPa).

· 300 psig (2068 kPa) Condenser Operating Pressure:

This option shall provide for water-side pressure operation up to 300 psig (2068 kPa).

· Marine Waterboxes:

Marine waterboxes shall provide water piping connections extending from the side of the waterbox (as opposed to extending from the end of the waterbox). This option also includes a removable bolt on waterbox cover allowing access to the heat exchanger tubes without breaking the existing field piping. This option is available for both the evaporator and condenser.

· Flanged Connection:

The flanged connection option shall provide an ANSI flange on the end of the chiller water piping for connection to a customer supplied mating flange in the field piping. This option is available for both the evaporator and condenser.

· One-Pass Condenser:

This option shall provide a lower pressure drop through the condenser for applications with low delta T (temperature) or high flow or where the condensers are piped in a series. The one-pass condenser option is only available with flanged connections and with a suction end leaving water connection.

· Three-Pass Condenser:

This option shall provide a greater efficiency for heat machine applications with a high delta T and low flow. The three-pass condenser option is only available with flanged connections and suction end leaving water connection.

· Insulation Package:

Package shall provide 3/4-in. (19-mm) thermal insulation on compressor suction housing, and suction line.

· Dual Point Power:

The dual point power option shall provide a means for connecting two sources of power to dual compressor chillers (sizes 325-400 only). One source of power is wired to operate the compressor on the A circuit and one source of power is wired to operate the compressor on the B circuit of the chiller. 

· Non-Fused Disconnect:

This option shall provide a no load, lockable, through the door handle disconnect for unit power on the chiller. On dual compressor units, two disconnects are provided (one for each compressor). On units with dual point power, one disconnect is provided for each of the two main power supplies. This disconnect does not remove the control circuit from power supply.

· Nitrogen Charge:

A nitrogen charge option is available to provide a 15 psig (103.4 kPa) charge of nitrogen instead of a full factory charge of R-134a refrigerant to keep the chiller refrigerant circuit dry during shipment. This option is recommended for applications where the unit will be disassembled prior to installation. Units shipped with a nitrogen charge will receive an electrical continuity test at the factory prior to shipment.

· Crate for Shipment:

This option is recommended for export orders. The chiller will be bagged prior to being placed in a wooden crate.

· Remote Enhanced Display:

This option is a remotely mounted indoor 40-character per line, 16-line display panel for unit monitoring and diagnostics.

· Vibration Springs:

A set of non-seismic spring isolators can be provided for installation at the jobsite.

· BACnet1 Communication Option:

Shall provide factory-installed communication capability with a BACnet MS/TP network. Allows integration with i-Vu® Open control system or a BACnet building automation system.

1 BACnet is a registered trademark of ASHRAE (American Society ofHeating, Refrigerating and Air-Conditioning Engineers).
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