HVAC Guide Specifications — Section 
Cultiva DIAS Vertical and Horizontal Air-Cooled and Water-Cooled Units
Size Range: 
10 to 45 Tons Nominal (Cooling)

Cultiva Model Number: 
DIAS-120 to 540
Part 1 — General

1.01 SYSTEM DESCRIPTION:

Indoor floor mounted, electronically controlled, cooling with full condensing hot gas reheat unit utilizing hermetic scroll compressors with crankcase heaters for dehumidification and temperature control. Units shall discharge supply air vertically or horizontally as shown on contract drawings.

1.02 QUALITY ASSURANCE

A. 
Unit shall be designed to conform to the latest adopted editions of ANSI/ASHRAE 15, ASHRAE 62, and UL Standard 1995.

B. 
Unit shall be listed as a total package by ETL and ETL, Canada.

C. 
Insulation and adhesive shall meet NFPA 90A requirements for flame spread and smoke generation.

1.03 DELIVERY, STORAGE AND HANDLING

Unit shall be stored and handled per manufacturer’s recommendations.

Part 2 — Products

2.01 EQUIPMENT

A. 
General:

The unit shall be a packaged factory assembled dehumidification and temperature control unit with dual circuit, full condensing, variable hot gas re-heat. The unit shall consist of all factory wiring with a single point power connection, refrigerant piping and charge (R-410A), operating oil charge, dual refrigerant circuits, with a microprocessor control system.  The unit shall, based on project requirements, include all special features necessary to provide dehumidification and temperature control.
B. 
Unit Cabinet:

1. 
Double wall design, constructed of G-90 galvanized steel, bonderized and pre-coated with a polyester pre-coat finish.

a. 
Outer cover shall be a minimum of 20-gage sheet metal with 1.0-in. thick, closed cell polyisocyanurate foam insulation with a 24-gage sheet metal interior liner.

b. 
Access panels and doors shall be a minimum of 20-gage sheet metal with 1.0-in. thick, closed cell polyisocyanurate foam insulation with a 24-gage sheet metal interior liner. Access doors shall be equipped with stainless steel hinges and quarter turn, adjustable, draw tight cam-action latches.

c. 
Corner and center posts shall be 16 or 18-gage galvanized steel.

d. 
Base pans shall be 16 or 18-gage galvanized steel. All openings through the base pan shall have upturned flanges at least 0.5 inches in height.

e. 
Base pans shall be insulated with 0.375-in. thick closed cell foam insulation.

f. 
Condensate pan shall be 20-gage stainless steel insulated with closed cell neoprene insulation.
2. 
Unit casing shall be capable of withstanding up to 2500-hour salt spray exposure per ASTM B117. 
3. 
Unit shall have insulated access doors, hinged for easy access to the controls compartment and all other areas requiring servicing. Each door shall seal against a triple edge co-extruded EPDM gasket to help prevent air and water leakage and for ease and safety during servicing.
       Access doors shall include a thermal break.
4. 
Interior cabinet surfaces shall be lined with 24 gage galvanized steel.

5. 
Unit shall have a factory-installed double-sloped condensate drain connection fabricated of stainless steel with welded corners and drain connection.
6. 
Filters shall be accessible through a hinged access panel built into the filter rack, external and attached to the unit.
C. 
Fans:

1. Evaporator Fans:

a. Direct-drive Plenum fans shall be provided and both axial and radial clearances must be equal to or greater than fan manufacturer’s recommendations for full rated fan performance and efficiency.
b. Base mounted and external rotor fans with EC motors shall be statically and dynamically balanced at the factory as a single rotating assembly to a quality level of G=2.5 in accordance with DIN ISO 1940-1.
2. Remote Condenser Fans:

a. Fans shall be external rotor direct driven axial fans with a minimum 5-1/2” spun venturi for high efficiency and low noise, with cast profiled blades. 

b. The fan motor assembly shall be end mounted to a structurally rigid welded finger guard.
c. Fans shall discharge air vertically upward and the finger guard shall be powder coated. 
d. Fans shall be statically and dynamically balanced as an assembly to a quality level of G=6.3 in accordance with DIN ISO 1940-1.

D. 
Compressors:

1. Fully hermetic, scroll type compressors variable speed 20 tons and up and digital unloading type below 20 tons with overload protection and short cycle protection with minimum on and off timers. Digital compressors are not acceptable above 20 tons.
2. Mechanical hot gas bypass on variable speed compressors.

3. Compressor shall be installed in an insulated compartment, accessible thru hinged access doors, isolated from the treated air stream.
4. Line voltage controls, operating controls, refrigerant circuit access points, refrigerant flow control devices and compressors shall be accessible from a single location behind left and right hinged access doors for ease of service.
5. Compressors shall be mounted on rubber in shear isolators and refrigerant lines to include reaction torque loops.
6. Reverse rotation protection shall be provided for all compressors.
7. Crankcase heaters shall only be activated during compressor off mode.
E. 
Coils:

1. Standard evaporator coil shall have enhanced surface aluminum plate fins mechanically bonded to seamless internally grooved copper tubes with brazed tube joints.
2. Evaporator coils shall be minimum six (6) rows as required to meet the loads specified on the schedule.
3. Factory-installed hot gas re-heat (HGRH) coils shall be included on each refrigerant circuit. HGRH shall be fully modulating on both circuits and shall be full condensing, full heat of rejection.
4. Standard air-cooled condenser coils shall have aluminum Micro-Channel coils.
5. Coils shall be pressure tested at 650 psig prior to unit assembly; leak tested at 150 psig with a final test at 475 psig.

6. Optional coil coatings for corrosion protection shall be available.
7. Standard water-cooled condenser shall be co-axial counter-flow refrigerant type for water / glycol.  The condensers shall be selected to maintain low refrigerant operating pressure, while using a minimum quantity of water / glycol.  Maximum working pressures shall not exceed 450 psig water side and 650 psig refrigerant side.

F. 
Refrigerant Components:

1. All Units shall be equipped with dual refrigerant circuits with each circuit containing:

a. Solid core filter drier.

b. Field adjustable externally equalized thermostatic expansion valve.

c. Minimum load valve (mechanical hot gas bypass)
d. Service access ports
e. Refrigerant receivers 
2. Unit shall be equipped with variable condenser fans or modulating water valves for head pressure control.

3. Low ambient flooded air-cooled condensers to allow operation down to -20o F where applicable.
G. 
Filter Section:

1.  Filter section shall be supplied with 2” MERV 8 pre-filter and 4” MERV 11 final filters.
H. 
Controls and Safeties:

1. Factory Installed Controller

a. Unit controller shall be capable of controlling all features and options of the unit. Controller shall be factory or field installed in the unit controls compartment and factory or field tested, depending on job requirements. Controller shall be capable of stand-alone operation with unit configuration, setpoint adjustment, sensor status viewing, unit alarm viewing, and occupancy scheduling available without dependence on a building management system.

b. Controller shall have an onboard clock and calendar functions that allow for occupancy scheduling.

c. Controller shall include non-volatile memory to retain all programmed values without the use of a battery, in the event of a power failure.

d. Controller shall be capable of discharge air temperature setpoint reset based on space conditions. Controller shall allow the option for more than one space sensor to be used in the setpoint reset calculation. When multiple space sensors are used, unit controller shall calculate the average space temperature and dewpoint for control of the heating, cooling and dehumidification modes of operation.

e. Unit controller shall have imbedded HTML 5 graphics for service and end user access via web browser. Documentation including wiring diagrams and IOMs shall be stored on the controller’s onboard SD card as well as backup of the application code.

f. Unit configuration, setpoint adjustment, sensor status viewing, unit alarm viewing, and occupancy scheduling shall be accomplished using a computer, tablet or smart phone. Connectivity from interface to controller can be a wired Ethernet connection or wireless connection using a Wi-Fi router. The imbedded graphical interface is not operating system dependent and can use any web browser that supports HTML 5.

g. Controller shall be capable of connection with other factory installed and factory provided unit controllers with individual unit configuration, setpoint adjustment, sensor status viewing, and occupancy scheduling available from computer, tablet or smart phone. Connection between unit controllers shall be with an Ethernet cable, minimum CAT5e FTP (foil shielded) CMP (plenum rated), to a router/network switch. Controller shall be capable of communicating and integrating with BACnet IP, BACnet MSTP, Modbus TCP or Modbus RTU networks.
2. 
Safeties:

a. 
Unit shall incorporate the following refrigerant safeties:

1) 
Compressor lockout protection provided for either internal or external overload.

2) 
Low-pressure protection.

3) 
Freeze protection (evaporator coil).

4) 
High-pressure protection.

5) 
Loss of charge protection.

b. 
Supply fan status will be monitored via current sensors to prove operation.
I. 
Operating Characteristics:

1. 
Unit shall be capable of starting and running at 120°F. outdoor ambient air temperature per maximum load criteria of AHRI Standard 340/360.
2. 
Unit will operate in dehumidification mode down to an outdoor ambient temperature of -20o F.

J. 
Electrical Requirements:

1.   All unit power wiring shall be single point power connection.
2.   Control panel shall incorporate “Touch-safe” design. 
K. 
Motors:

1. Compressor motors shall be cooled by refrigerant gas passing through motor windings and shall have either internal line break thermal and current overload protection or external current overload modules with compressor temperature sensors.

2. All condenser fan motors shall be ECM type.
3. Standard indoor fan motors shall be ECM type.
L. 
Special Features: (Some features are optional and notated *)
1. NEMA 3R Non-Fused Disconnect Switch:

a. Shall be factory-installed, externally mounted, and UL approved. Non-fused switch shall provide unit power shutoff. Shall be accessible from outside the unit and shall provide power off lockout capability.
2. Phase/Voltage Monitor:

a. A factory-installed under-voltage and phase loss sensor shall stop the unit whenever voltage is too low, phases are out of sequence, or a phase is dropped. The unit will restart automatically within five minutes after the correct power is supplied.
3. *Smoke Detector:

a. A field-supplied, manual-reset smoke detector shall be mounted on the return air filter rack external to the unit.
4. *Dirty Filter Status Switch:

a. The manual reset filter status switch shall be a pressure differential switch and will indicate a dirty filter. The switch shall be factory installed.
5. *Corrosion Protection:
a. Unit shall be equipped with a factory applied “Harsh Environment Protection” designed to combat the corrosive effect of industrial and commercial atmospheric conditions including salt air, salt water, acid rain, chlorine and chlorides hydrochloric, nitric, hydrofluoric, sulfuric and uric acid fumes, hydrogen sulfide gas, lye, sulfur dioxide, chlorides, methane gas, hydrocarbons, chlorinated solvents and aromatic solvents. The Harsh Environment Protection shall include the following features, where applicable, to provide extra protection against corrosive atmospheric conditions: 
b. Coated refrigerant to air condenser for Harsh Environment, rated for 10,000 hr. Salt Spray

c. Coated refrigerant to air evaporator for Harsh Environment, rated for 10,000 hr. Salt Spray

d. Coated refrigerant to air hot gas reheat coil for Harsh Environment, rated for 10,000 hr. Salt Spray

e. Coated refrigerant to air sub-cooling coil for Harsh Environment, rated for 10,000 hr. Salt Spray

f. All exterior and interior cabinet panels shall be coated for Harsh Environment, rated for 10,000 hr. Salt Spray.
Part 3 — Execution
3.01 INSTALLATION

A.  
Install and ensure the unit is level and secure to the floor

B.  
Install condensate piping with trap and route from drain pan to floor drain
C. 
Install all loose equipment and accessories furnished by unit manufacturer.

D. 
Contact manufacturer to review installation procedures for all field installed

accessories.
3.02 EQUIPMENT STARTUP

A.
Unit startup shall be performed by a factory authorized startup company


Part 4 — Warranty 

4.01
A.
Unit parts warranty shall be 1 year from start up, not to exceed 18 months from shipment

B.
Compressor warranty shall be 1 years from start up, not to exceed 18 months from shipment.

C.
First year equipment labor warranty is optional and will be provided by the Cultiva Systems rep or contractor.
D.
First year installation warranty shall be provided by the installing contractor.  
