Seresco
NE-PH Specification



PART 1 -  GENERAL

1.1 SCOPE


A.
Packaged system for natatorium environment control including dehumidification, pool water heating, air heating and cooling.
1.2 QUALITY AND SAFETY ASSURANCE

A. Unit shall be ETL listed.

B. All refrigerant pipes shall be copper and coated for corrosion prevention after assembly.

C. Units shall have all major electrical components out of the air stream, including the blower motor. 
D. Units shall be completely factory assembled, wired, piped, and tested.  All controls shall be factory adjusted and preset to the design conditions.  Test report shall be available on request.  

E. Units shall have a microprocessor controller with unit mounted refrigerant pressure transducers, air pressure transducers across filters and coils, temperature sensors and an Ethernet connection for monitoring and control via the internet.

F. The system shall have a 24 month limited parts warranty from ship date.
PART 2 -  PRODUCTS

2.1 GENERAL

A. Furnish and install natatorium environment control system.  Performance and specifications shall meet or exceed that shown on the equipment schedule. 
B. The dehumidifiers shall be single package unit.  Unit shall include compressor(s), evaporator (dehumidifying coil), condenser (air reheat coil), water heater(s), supply air blower(s), blower motor(s), motor starters and controls in one complete enclosure.  All controls shall be factory adjusted and preset to the design conditions.  The system shall be configured with an air conditioning option to reject up to 100% excess compressor heat during the air conditioning season to a remote outdoor air-cooled condenser.

C. Units shall have a microprocessor controller with unit mounted refrigerant pressure transducers on each independent compressor circuit, air pressure transducers across filters and coils, temperature sensors and an Ethernet connection for factory monitoring and control via the internet. The unit shall be connected to the internet and monitored 24/7 by the factory with weekly graph reports provided of the space conditions. 

D. The unit shall be designed for indoor installation and be horizontal configuration. The unit shall be designed for corner installation and require only two sides for service access.
E. The unit shall have a factory supplied single point power electric space heating coil sized to meet the specified air heating loads.
2.2 PRINCIPLE OF OPERATION

A. The unit shall be designed and sized to maintain the specified space temperature and relative humidity range.  The unit shall be able to simultaneously heat pool water and reject heat to the room air, or provide air conditioning.  

B. The unit operation shall be as follows:  

1. The humid air from the natatorium passes through the dehumidifying coil and is cooled below its dew point, thereby condensing moisture.  

2. The moisture removed at the evaporator coil shall be greater than or equal to the latent load of the space.

3. The heat captured by this process and the heat generated by the compressor power consumption is absorbed by a mechanical refrigeration system.  

C. The compressor heat shall be distributed based on the demands in the space or pool water.

· Whenever the compressor operates it will reject heat to the pool water if a demand exists.
· Dehumidification (Zero Reheat) Mode:  The space temperature is in dead band range. The compressor hot gas flows in parallel to the reheat and air conditioning condenser coils. The unit is dehumidifying with a supply air temperature ≈ to the return air temperature

· Dehumidification (Full Reheat) Mode: The space is calling for heat. 100% of the compressor hot gas condenses at the reheat coil. The supply air temperature is ~ 15 ºF warmer than the return air.
· Air Conditioning Mode: During air conditioning mode 100% of the compressor heat shall be rejected at the remote outdoor air cooled condenser.
2.3 CABINET

A. All sheet metal and steel used in the cabinet shall be automotive grade galvanized G90.

B. The cabinet shall have a base frame. The frame shall be 6” formed 12 gauge mill galvanized G90 steel and allow access to the drain connection through forklift slots. 

C. The cabinet floor shall be epoxy painted 16 gauge mill galvanized G90 steel shall be mechanically fastened to the structural base frame of the unit.  

D. The cabinet partitions and doors shall be 20 gauge galvanized G90 steel with a mill applied zinc phosphate primer followed by an exterior grade silicone modified polyester top coat. All panels shall be engineered with structural bending for maximum rigidity.  The entire cabinet shall be painted internally and externally.

E. Each unit shall have a built-in electrical control panel in a separate compartment in order not to disturb the airflow within the dehumidifier during electrical servicing.  All electrical components shall be mounted on a 16 gauge sub panel.  

F. The unit shall have two built‑in air filter racks with separate access door with compression fasteners.  The filter rack shall be suitable to handle 2” 30% ASHRAE filters and 4” 90% ASHRAE filters. The access door shall be fastened with thumb-screws.

G. The unit shall be equipped with an opening suitable for connection of a duct to admit outdoor air to comply with ASHRAE Ventilation Standard 62-1999.  Outdoor air intake assembly shall have a built in air filter rack with separate access door and manual air balancing damper.

H. The cabinets are mechanically assembled with stainless steel 5/32” sealed pop rivets.  Where bolts are required 3/8” stainless bolts shall be used with the use of captured square nuts.

I. The unit shall have the compressor, blower motor, receiver, solenoid valves and the electrical panel in a separate compartment out of the processed air stream. All components shall be serviceable while the unit is in operation without disturbing the airflow.  

2.4 INSULATION

A. Entire coil section shall be insulated with one (1) inch thick fiberglass duct liner insulation, approved for 250: F operating temperature and up to 5,000 fpm air velocity.  Insulation surface shall be coated with an anti microbial layer and shall be protected against perforation and fiber air entrainment by a reinforcing mesh.  Fire resistance rating to conform to NFPA Standard 90A.  Sound attenuation coefficient shall be not less than 0.64 at a frequency of 1 000 Hz as per ASTM Standard C423.  Thermal conductivity shall be not more than 0.232 Btu/in(h(sq ft(F at 75 F. Insulation shall be securely fastened with approved adhesive and mechanical fasteners.

2.5 EVAPORATOR AND DEHUMIDIFIER COILS

A. Shall not be less than six rows deep, 10 FPI for maximum moisture removal capacity with air velocity not to exceed 350 fpm, with ½ inch OD seamless copper tubing mechanically expanded to assure high heat transfer.

B. Coils shall be fully dipped and coated with a polyester/enamel coating for maximum corrosion protection. Coating shall comply with ASTM B117/D1654 and ASTM D2126 for corrosion resistance against common acids, salt and gases. 

C. Coil shall have 18-gauge galvanized casing and end plates.

D. Coil shall be factory tested at air pressures not less than 400 psig in a water bath.

E. A motorized damper shall be installed beside the evaporator coil for apparatus dew point control. 

2.6 CONDENSER (AIR REHEAT COIL)

A. Shall be sized for variable heat transfer into the air with a capacity of 100% of the compressors total required heat of rejection. Shall be manufactured with 3/8” OD seamless copper tubing mechanically expanded to assure high heat transfer with maximum twelve aluminum fins per inch.

B. Coils shall be fully dipped and coated with a polyester/enamel coating for maximum corrosion protection. Coating shall comply with ASTM B117/D1654 and ASTM D2126 for corrosion resistance against common acids, salt and gases.

C. Coil shall have 18-gauge galvanized casing and end plates.

D. Coil shall be factory tested at air pressures not less than 400 psig in a water bath.

2.7
DRAIN PAN


A.
Each unit’s coil section shall be provided with a positive draining IAQ type double pitched 
baked powder paint Aluminum drain pan. The drain pans shall be designed with 
compound slopes to ensure zero water retention.


B.
The unit shall be configured with a field adjustable drain connection to allow the installer 
maximum onsite flexibility. 

2.8
BLOWER

A
The fan shall be of the centrifugal plenum (plug) type with a non-overloading type backward inclined airfoil blade wheel. The motor shall be direct drive and located out of the air stream.

B. Wheels shall be statically and dynamically balanced on precision electronic balancers.

C. Fan wheel, cone and impellors shall be molded from chemical resistant glass reinforced polyamide.

2.9
BLOWER MOTOR (S) 

A.
Shall be totally enclosed fan cooled (TEFC), class B insulation, induction type, 40 C rise, pre-lubricated ball bearings mounted on an adjustable base.

B. Shall have a service factor rating of 1.15 or higher and must be stamped or marked high efficiency.

C. Entire blower motor assembly shall be located out of the airstream.

2.10
BLOWER  DRIVE ASSEMBLY

A.
Blower shall have a direct drive. 

2.11
POOL WATER HEATER

A.
Pool heater shall be corrosion resistant coaxial with cupro-nickel water circuit, self-purging and self-draining counter flow design.  Water circuit piping shall be transparent braided hose, for visual water flow confirmation, terminating at PVC schedule 40 couplings at the cabinet wall for easy connection.  The unit shall be designed for constant water flow from the pool water circuit.

B.
Shall be located above a drainpan.

2.12
COMPRESSORS

A. Shall be scroll type, suction gas cooled, suitable for refrigerant R-407C, equipped with internal 
solid state thermal protection sensor, service valves, easily removable crankcase heater for 
liquid migration protection and pump down cycle protection.  

B. Compressors shall be located outside the conditioned air stream.
C. Compressor manufacturer must have a wholesale outlet for replacement parts in the nearest 
major city.
D. Compressor shall have a 5-year extended warranty.

2.13
REFRIGERATION CIRCUIT

A.
Shall have solenoid control valves, check valves, a liquid line filter drier, liquid and moisture 
indicator (out of process air stream), thermostatic expansion valve and pump down solenoid 
valve.

B. 
Unit shall have pressure transducers monitoring the refrigerant high and low pressures. The 
refrigeration circuit shall accessible for diagnostics, adjustment and servicing without the need 
of service manifold gauges.

C. 
Unit shall have an externally adjustable balanced port design mechanical thermostatic 
expansion valve. The valve shall have a removable powerhead.

D. 
Tamper proof, hermetically sealed non-adjustable high and low pressure controls and 
refrigeration service valves shall be installed using Schraeder type valves. Refrigeration service 
valves shall be located outside of the airstream.

E. 
Receiver shall have two refrigerant level (maximum and minimum) indicating sight glasses.

F. 
Suction line shall be fully insulated with ½ inch closed cell insulation.

2.14
CONTROL PANEL

A.
Electrical contractor shall be responsible for external power wiring, disconnect switch and disconnect switch fusing. Power block terminals shall be provided.

B. Shall be built-in within a separate compartment in the cabinet section already out of the air stream.

C. Contactors shall control blower motor(s) and compressors.

D. Blower motor(s) and compressors shall be protected with thermal trip overloads.

E. Dry contacts shall be provided for alarm, blower interlock, stage 1 & 2 heating, outdoor air damper, remote exhaust fan and system on.

F. Terminals shall be provided for 24 volt power to the outdoor air cooled condenser fan contactor.

G. Color-coding and wire numbering shall be provided for easy troubleshooting.  All wires shall be in a wire duct.

H. Compressor(s) shall have a time delay start to prevent short cycling.

I. All wiring shall be installed in accordance with UL or CSA safety electrical code regulations, and shall be in accordance with NFPA.  All components used shall be UL or CSA listed.

J. Pressure transducers for refrigerant high pressure and suction pressure shall be provided.

K. Airflow switch and dry contact for alarm shall be provided.

2.15
MICROPROCESSOR CONTROL.

A. Unit shall be provided with a fully self-diagnostic minimum 512K of FLASH memory, 512K of battery backed up RAM, 8-bit and 22.1 Mhz microprocessor controller. All set points and adjustments shall be preprogrammed at the factory during full quality control and test operation. The microprocessor program shall be able to be field updated via FLASH memory. Program shall also be able to be updated via an internet connection.

B. The controller shall have as a minimum: 11 Analog inputs, 4 Analog outputs, 24 Digital inputs and 16 Digital outputs.

C. Controller shall have four (4) serial interface ports including one each of RS232 and RS485. The controller shall also 10 base-T Ethernet port with RJ-45 connector complete with link and activity LEDs.

D. Controller shall have a real time clock to time stamp unit operation log. Time clock shall have programmable 7-day occupied/unoccupied scheduling capabilities.

E. Control board shall include hardware watchdog supervisor to ensure failsafe operation. The control board shall operate at –40°C to +70°C.

F. Control board shall have two manual demand force modes to allow user a manual bypass of the microprocessor in the event of controller failure.

G. Keypad and Display panel shall have a 122 by 32 pixel backlit graphic Liquid Crystal Display (LCD). There shall be 7 system status LEDs. The user shall be able to browse the screen using UP, DOWN, LEFT, RIGHT and ENTER keys. The panel shall have 3 soft keys that change functions based on where the user is in the software.

H. Unit shall have pressure transducers monitoring the refrigerant high and low pressures. The refrigeration circuit shall accessible for diagnostics, adjustment and servicing without the need of service manifold gauges.

I. The following status LEDs shall be on the controller.

System On - Indicates that the unit is on and its blower is running.

Dehumidification - Indicates that the system is dehumidifying the space.

Pool Heating - Indicates that the system is heating the pool water with recycled energy.

Cooling - Indicates that the air-conditioning mode.

Space Heat - Indicates that the space heating is operating.

Alarm – indicates there has been a failure requiring service.

J. The following setpoints shall be accessible and adjustable from display panel:

a. Space temperature

b. Space relative humidity

c. Pool water temperature

d. Airflow sensor

K. The following sensors shall be unit mounted and monitored at the display panel: 
a. Refrigerant high pressure

b. Refrigerant low pressure
c. Return air temperature

d. Supply air temperature

e. Return air relative humidity

f. Entering pool water temperature
g. Leaving pool water temperature 

h. Evaporator leaving air temperature
L. System Fault – Shall indicate in a text message to the display what systems require attention or servicing.  Built-in monitoring and diagnostics shall allow the user to view the following:

a. Dirty air filter

b. Refrigerant high and low pressure 
c. System off

2.16
AIR FILTERS

A.
Unit shall have a 2” extended surface pleated panel filters suitable for high moisture applications with antimicrobial agent to inhibit the growth of mould mildew, bacteria and fungi. Filter shall have a minimum of 14 pleats per ft and 90-92% arrestance. 
2.17
OUTDOOR AIR CONNECTION

A. Unit shall have a 2” extended surface pleated panel filters suitable for high moisture applications with antimicrobial agent to inhibit the growth of mould mildew, bacteria and fungi. Filter shall have a minimum of 14 pleats per ft and 90-92% arrestance.

B. Manual balancing dampers shall be provided. Dampers adjust between 0% to 100% open position. All damper hardware shall be corrosion resistant.
2.18
ELECTRIC HEATING COIL

A.
The unit shall have a factory mounted two stage electric space heating coil sized to meet scheduled heating capacity.

B.
The heater frame shall be galvanized cold rolled steel sheet.  Heating elements shall be open type nickel-chromium resitance wire elements, supported on premium grade ceramic bushings held in element support brackets.  The coils shall be machine crimped onto galvanized terminal and secured by an anti rotating high temperature resistant premium grade ceramic socket. Elements shall be crimped to monel or stainless steel terminal lugs and terminal lugs and terminal pins shall be positively prevented from corroding by means of non-round bulkhead bushings including protective screens.

C.
The heater shall be furnished with integral and prewired components including, contactors, fused control transformer, pressure differential switch, power supply terminals, control terminals and switch disc type, automatic reset thermal cut-out.

D.
The unit shall have a single point power connection and be fully wired at the factory.
2.19
AIR-COOLED AIR CONDITIONING

E. Unit shall be equipped with air conditioning mode where excess compressor heat is rejected to an outdoor air-cooled condenser.  The outdoor air-cooled condenser shall be capable of rejecting 100% of the compressor heat rejection with an air on temperature at summer design conditions. The outdoor condenser shall be equipped with transformer and 24VAC control including contactor for fan motor.

F. Unit shall be provided with a dry contact rated for 24VAC/5A to operate the remote outdoor condenser control.

G. Refrigeration circuit shall include solenoid refrigerant valves, receiver with pressure relief valve set at 400 psig, pressure control valve and pressure differential valve, and two manual shutoff valves to isolate the outdoor condenser.

2.19
FACTORY PERFORMANCE TESTING

H. The unit shall operate at design conditions at an environmental and quality control test chamber. A copy of the test report shall be available to the engineer upon request.

I. Microprocessor controls shall be factory adjusted and preset to the design conditions during testing.

J. The unit shall be accessible for real-time monitoring while in the QC environmental test chamber upon request.

PART 3 -  EXECUTION

3.1 UNIT SELECTION

A. Unit shall be a Seresco NE Series. Model NE-016-PH
3.2 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Handle unit carefully to prevent damage, breaking, denting and scoring.  Damaged units or damaged components shall not be installed.  Replace all damaged parts with new parts from the manufacturer.

B. If unit is to be stored prior to installation store in a clean, dry place.  Protect from weather, dirt, fumes, water, construction, and physical damage.

C. Comply with manufacturer's rigging and installation instructions for unloading the unit and moving it to the final location.

3.3 START UP

A. The agency responsible for start up should work in accordance with the specifications and in accordance with the Seresco's instructions and only by workmen experienced in this type of work.

INSTALLATION

B. Execute the work in accordance with the specifications and in accordance with the Seresco's instructions and only by workmen experienced in this type of work.

END OF SECTION 
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