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SECTION 238146 - WATER-TO-AIR HEATPUMPS

PART I - GENERAL

1.1 
RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 
SUMMARY

A. Section Includes:

1.
Water Source Heat Pump units

1.3 
ACTION SUBMITTALS

A. Product Data: For each type of product.

1. 
Include rated capacities, furnished specialties, and accessories for each model.

B. LEED Submittals:

1. 
Product Data for Credit EA 4: Documentation indicating that equipment and refrigerants comply.

2. 
Product Data for Prerequisite IEQ 1: Documentation indicating that units comply with ASHRAE 62.1, Section 5 - "Systems and Equipment."
C. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

1. 
Include diagrams for power, signal, and control wiring.

1.4 
CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For water-to-air heat pumps to include emergency, operation, and maintenance manuals.

1.5 
QUALITY ASSURANCE

A.  Product Options: Drawings indicate size, profiles, and dimensional requirements of water-source 

 heat pumps and are based on the specific system indicated.
1. 
Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval. If modifications are proposed, submit comprehensive explanatory data to Architect for review.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defmed in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

C. ASHRAE Compliance:

1. 
ASHRAE 15.

2. 
Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."

D. ASHRAE/IIESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."

E. Comply with NFPA 70.

F. Comply with safety requirements in UL 484 for assembly of free-delivery, water-source heat pumps.

G. Comply with safety requirements in UL 1995 for duct-system connections.

1.6  
WARRANTY

A. Warranty: Manufacturer agrees to repair or replace components of water-source heat pumps that fail in materials or workmanship within 1 Year from date of shipment.
PART 2 - PRODUCTS

2.1  
WATER SOURCE HEAT PUMPS

A. Manufacturers:

1. 
Zehnder Rittling
B. Description: Packaged water-source heat pump with temperature controls; factory assembled, tested, and rated according to ASHRAE/ARI/ISO-13256-1.  Exceeds ASHRAE 90.1 efficiency requirements.
1. 
Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a testing agency acceptable to authorities having jurisdiction, and marked for intended location and application.

C. Cabinet:  20 gauge galvanized steel.
1. 
Knockouts for electrical and piping connections.
2. 
Condensate Drainage: Stainless steel drain pan shall be of one piece construction, be positively sloped in 2 directions for condensate removal, externally insulated with ¼” closed cell insulation and condensate drain piping projecting through unit cabinet and complying with ASHRAE 62.1.  Vertical stack unit to include an easily removable rubber p-trap, factory piped to the condensate drain riser, held in place by 2 compression clamps.   rubber p-trap with compression clamp fittings.  Includes condensate overflow sensor that will de-energize the compressor upon sensing condensate for 30 continuous seconds.  The fan will de-energize 15 seconds after the compressor.
3.
Units field convertible for various discharge configurations.
Vertical Stack:

1. Front Panels:  Baked epoxy powder coated 18 gauge steel, [removable, louvered allen lock] [removable, perimeter bypass allen lock] [hinged, perimeter bypass allen lock] [hinged, perimeter bypass key lock] return grille with channel-formed edges. Liquid coat paint shall not be acceptable.
Retain first subparagraph below for stack-type fan-coil unit.

2. Steel recessing flanges for recessing front panel into wall for a flush mounted appearance.

3. Front panel provides access to all internal components.
4. Cabinet Insulation: Glass-fiber liner, minimum ½” thick, complying with UL 181, ASTM C 1071 and ASTM G 21. Fire-Hazard Classification:  Insulation and adhesive shall have a combined maximum flame-spread index of 25 and smoke-developed index of 50 when tested according to ASTM E 84.
5. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.
6. [For units with multiple outlets, include a sheet metal baffle, insulated on 2 sides, inside the discharge plenum to break the sight lines between the two discharge outlets and to attenuate room noise that could be transmitted through the openings.]

7. Appliance wheels and drop down legs supplied on chassis for ease of maintenance without full removal.
8. Discharge grilles:  Provide an architectural grade [double deflection] [single deflection] [double deflection opposed blade damper] aluminum discharge grille with baked epoxy powder coated finish.

Horizontal:

9. Access Panels:  Removable panels in 4 locations of tabbed design with plastic handle and single screw removal.
10. Cabinet Insulation:  ¼” thick, closed cell foam in plenum section, complying with ASTM C 1071 and attached with adhesive complying with ASTM C 916. Fire-Hazard Classification:  Insulation and adhesive shall have a combined maximum flame-spread index of 25 and smoke-developed index of 50 when tested according to ASTM E 84.  ½” thick, egg crate acoustical foam in compressor section, complying with ASTM C 1071 and attached with adhesive complying with ASTM C 916. Fire-Hazard Classification:  Insulation and adhesive shall have a combined maximum flame-spread index of 25 and smoke-developed index of 50 when tested according to ASTM E 84.
11. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2004.

D. Fan:
12. Fan: Forward curved, double width, centrifugal; directly connected to motor, galvanized steel wheels and fan scrolls. Vertical stack fan installed on a c-channel mounting frame for ease of sliding fan/motor deck in and out.
Motor characteristics such as NEMA designation, temperature rating, service factor, enclosure type, and efficiency are specified in Division 23 Section "Common Motor Requirements for HVAC Equipment." If different characteristics are required, add subparagraphs below to suit Project.

13. Motor: Direct drive [permanently lubricated, multispeed PSC] [electronically commutated high-efficiency, programmable brushless DC motor], multispeed; resiliently mounted in fan inlet.  Comply with requirements in Division 23 Section "Common Motor Requirements for HVAC Equipment."

14. Wiring Termination:  Connect motor to control wiring with plug connection.

15. Horizontal fan able to be easily exchanged in the field with plenum access panel to alter discharge orientation.

E. Refrigerant-to-Air Coils: Copper tubes with mechanically bonded aluminum fins and hydrophyllic coating to expedite condensate drainage, spaced no closer than 0.071 inch (1.8 mm), rated for a maximum working pressure of 600 psig (4134 kPa) and leak tested to 600 psig. Minimum copper tube thickness shall be 0.012”.  Minimum fin thickness shall be 0.0045”. Lanced fins shall not be acceptable.  Coils shall be circuited for counter flow, in cooling mode, to maximize unit efficiency.  Coil casing shall be fabricated from galvanized steel.
F. Refrigerant Circuit Components:

1.
Sealed Refrigerant Circuit: Charge with R-410A refrigerant.

2. 
Charging Connections: Service fittings on suction and liquid for charging and testing on each circuit.  Easily accessible through access panel removal, without removing chassis.
3.
Reversing Valve: Four-way, solenoid-activated valve designed to be fail-safe in heating position with replaceable magnetic coil.

4. 
Compressor: Hermetic single-stage rotary (2-1/2 ton or smaller) or scroll (3 ton or larger) compressor installed on rubber-in-shear vibration isolators, rubber mounting pad, wrapped in fiberglass blanket and housed in an acoustically treated enclosure with factory-installed safeties as follows:

a.
Antirecycle timer.

b. 
High-pressure cutout.

c. 
Low-pressure cutout or loss of charge switch.

d. 
External/internal thermal-overload protection.

e. 
Freezestat to stop compressor if water-loop temperature in refrigerant-to-water heat exchanger falls below 32 deg F.
f. 
Condensate overflow switch to stop compressor with high condensate level in condensate drain pan.

g. 
Water-coil, low-temperature switch.

h. 
Air-coil, low-temperature switch.

5. 
Refrigerant Piping Materials: ASTM B 743 copper tube with wrought-copper fittings and brazed joints.

6. 
Pipe Insulation: Refrigerant minimum 1/4-inch- thick, flexible elastomeric insulation on piping exposed to airflow through the unit. Maximum 25/50 flame-spread/smoke-developed indexes, according to ASTM E 84.

7. 
Refrigerant Metering Device: Thermal-expansion valve to allow specified operation with entering-water temperatures from 10 to 125 deg F.
8.
Front access refrigerant service ports.
G. Filters: Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting value (MERV) according to ASHRAE 52.2.
1.
Washable, nylon type, 3/8” thick with aluminum frame:  80 percent arrestance and 4 MERV.
2.
[Disposable glass fiber treated with adhesive, 1” thick with cardboard frame:  80 percent arrestance and 4 MERV.]

H. Hose Kits:


1.
Factory Installed, Hydronic Piping Package:  ASTM B 88, Type L copper tube with wrought-copper fittings and brazed joints.
2. 
General: Hose kits shall be designed for minimum 400-psig working pressure and operating temperatures from 10 to 211 deg F.
3.
Hose: Length 36 inches. ½” [3/4”] diameter.
4.
Isolation Valves: Forged brass body with full-port, chrome-plated brass ball; PTFE seats; and 600-psig (4140-kPa) minimum CWP rating and blowout-proof stem.  Provide valve for supply and return. If balancing device is combination shutoff type with memory stop, the isolation valve may be omitted on the return.
5.
Strainer: Y -type with forged brass body; 600-psig (4140-kPa) working pressure; with sweat connections on vertical stack and NPT threaded connections on horizontal units and perforated stainless-steel basket.
6.
Forged Brass Unions:  Included on isolation ball valves and automatic flow control valves.
7.
Two-way, two-position, normally closed control valve for water coil including quick connect plug for ease of maintenance.
8.
Automatic Flow Control Valve:  Brass or ferrous-metal body; 600-psig (4140-kPa) working pressure at 325 deg F (163 deg C), with removable, corrosion-resistant, tamperproof, self-cleaning spring-loaded flow cartridge; factory set to maintain constant indicated flow with plus or minus 5 percent over differential pressure range of 2 to 45 psig (13.8 to 310 kPa). Mount in return connection.
9.
Risers:  ASTM B 88, Type M (ASTM B 88M Type C) [ASTM B 88, Type L (ASTM B 88M, Type B)] seamless copper pipe with 3” deep flared end, factory assembled to unit [shipped loose for field installation].  Slip couplings are not acceptable.  Risers shall be insulated with ½” [3/4”] closed cell foam insulation covering the entire riser.  Insulation shall conform to NFPA 90A and carry no more than a 25/50 Flame Spread and Smoke Developed Rating, per ASTM E-84 and UL 723.
I. Control equipment and sequence of operation are specified in Section 230900 "Instrumentation and Control for HVAC" and Section 230993 "Sequence and Operations for HVAC Controls."

J. Controls:
1.
A control box shall be located within the cabinet section of the unit and shall contain a 50VA transformer, 24 volt secondary voltage with 3A low voltage internal circuit breaker, 2 pole or 3 pole compressor contactor, terminal block for thermostat wiring and microprocessor controller for complete unit operation.  The reversing valve, fan motor, and unit safety controls wiring shall be connected to the microprocessor unit for unit operation and monitoring.

2.
The units shall be nameplated for use with time delay fuses or HACR circuit breakers.

3.
The unit controls shall be 24 Volt and provide heating or cooling as required by the remote thermostat.  The microprocessor can accept either a standard 24 volt relay switching thermostat or a digitally communicating thermostat with IR remote control operation.

K. Microprocessor Control System: Units shall have a microprocessor control system. Units utilizing electro-mechanical control shall not be acceptable. The control system microprocessor board shall be specifically designed to protect against building electrical system noise contamination including high voltage spikes and brown-out situations, EMI, and RFI interference. The control system shall interface with a heat pump type thermostat or a digitally communicating thermostat. 

The control system shall have the following features:

a. 
Anti-short cycle time delay on compressor operation.
b.
Random start time delay on power up mode (3-5 min).
c.
Minimum compressor runtime of 90 seconds for each heating or cooling cycle.

d.
Fan only mode.

e.
Low and high voltage protection.
f.
Unit shutdown on high or low refrigerant pressures.
g.
Unit shutdown on low water temperature.

h.
Condensate overflow electronic protection for drain pan.

i.
Overcurrent protection for compressor and fan motor.

j.
Option to reset unit at thermostat or disconnect.
k.
If a fault occurs 3 times sequentially without thermostat meeting temperature, then lockout requiring manual reset will occur.
l.
Automatic intelligent reset. Unit shall automatically reset five minutes after trip if the fault has cleared. Should a fault reoccur three times sequentially, lockout requiring manual reset occurs.
m.
Time delay override for servicing.
n.
Light emitting diodes (LED’s) on circuit board to indicate high pressure, low pressure, low voltage, high voltage, low water/air temperature, condensate overflow, temperature sensor failure.
o.
The low-pressure switch shall not be monitored for the first 60 seconds after a compressor start command to prevent nuisance safety trips.
p.
24V output to cycle a motorized water valve or other device with compressor contactor.
q.
Water coil low temperature sensing freeze protection (dip switch selectable for water or anti-freeze).
r.
Air coil low temperature sensing freeze protection.
s.
Two stage control of cooling and heating modes.
t.
Removable thermostat connector.
u.
Minimized reversing valve operation (Unit control logic shall only switch the reversing valve when cooling is demanded for the first time. The reversing valve shall be held in this position until the first call for heating.), when used in combination with digital thermostat.
v.
Two dry contact accessory relays that can be cycled with the compressor or the fan.
w.
Ability to work with heat pump thermostats using O or B reversing valve control.
x.
Emergency shutdown contacts.
y.
Relay to operate an external damper.
z.
Ability to automatically change fan speed from multistage thermostat.
aa.
24v Relay to start system pump.
bb.
50 VA control transformer. Control transformer shall have load side short circuit and overload protection via an internal circuit breaker.
1. 
Digital Non-ProgrammableThermostat:

a. 
Wall-Mounted Thermostat:

1) Heat-off-cool-auto switch.

2) Fan on-auto switch.

3) Automatic/manual selectable changeover.

4) Exposed temperature set point.

5) Exposed temperature indication.

6) Deg F indication.
7) Dual powered: battery or hardware

8) +/- 1 Deg F accuracy.

9) 40-90 Deg F heating temperature range setting.

10) 50-99 Deg F cooling temperature range setting.

11) 20-30 VAC or 750 mV electrical rating.

12) Thermistor sensing element.
b.
Pre-wired wiring harness with quick connect.
2. 
Digital ProgrammableThermostat:

a. 
Wall-Mounted Thermostat:

1) Heat-off-cool-auto switch.

2) Fan on-auto switch.

3) Automatic/manual selectable changeover.

4) Exposed temperature set point.

5) Exposed temperature indication.

6) Deg F indication.
7) Dual powered: battery or hardware

8) +/- 1 Deg F accuracy.

9) 40-90 Deg F heating temperature range setting.

10) 50-99 Deg F cooling temperature range setting.

11) 20-30 VAC or 750 mV electrical rating.

12) Thermistor sensing element.

13) Selectable to 5-1-1 (weekdays, Saturday, Sunday) or 5-2 (weekdays,  

      weekend) programming

14) Adaptive Intelligent Recovery: ensures programmed temperature is reached 

      by programmed time
b.
Pre-wired wiring harness with quick connect.
3. 
Digital Communicating Thermostat: 

a.
The microprocessor control system shall communicate with thermostat to display (at the thermostat) the unit status, fault status, and specific fault condition.
b.
The digital communicating thermostat shall have an infrared remote control unit for operation of the operating mode, temperature setpoint and fan speed.
c.
When the system fails, the corresponding failure code is displayed in the failure display area.  If no failure code(s) are present the area on the thermostat will be blank:


1 – Refrigerant high pressure failure (lockout after 3 times)


2 – Refrigerant low pressure failure (lockout after 3 times)

4 – Freeze protection water side (FP1) temperature failure (lockout after 3 times)

5 – Freeze protection air side (FP2) temperature failure (lockout after 3 times)

6 – Emergency shutdown input (ES) failure (resets automatically)

7 – Night setback (NSB) failure (resets automatically)

8 – Communication failure (resets automatically)

9 – Condensate overflow switch (CO1) failure (lockout after 3 times)

11 – Line voltage (OUV) over voltage failure (lockout after 3 times)

13 – Low water temperature (LWT) sensor failure (resets automatically)

14 – Discharge air temperature (DAT) sensor failure (resets automatically)

15 – Freeze protection water side (FP1) sensor failure (resets automatically)

16 – Freeze protection (FP2) sensor failure (resets automatically)



d.
If the battery is dead or not installed, the thermostat screen will not display the 

time but will still retain its setpoint.  The thermostat will still function in heating or cooling mode.



e.
Wiring harness provided with plug connection to control board.
3. 
BAS interface requirements as further described in Section 230900 "Instrumentation and Control for HVAC" and Section 230993 "Sequence and Operations for HVAC Controls."

a. 
Interface relay for scheduled operation.

b. 
Interface relay to provide indication of fault at central workstation.
c.
RS-485 Communication Port:  The microprocessor shall have an RS-485 serial communication port that will allow connection of a PC.  This communication port will allow read and write access to the microprocessor with proprietary software for maintenance and servicing functions.  
d.
The RS-485 serial communication port shall allow [BACnet] [LonWorks] interface for central BAS workstation for the following functions:

1) Set-point adjustment for set points identified in this Section.

2) Start/stop and operating status of heat-pump unit.

3) Data inquiry to include supply air, room air temperature and humidity, and 
    entering water temperature.

4) Occupied and unoccupied schedules.

PART 2 -  Electrical Connection: Single electrical connection.
1. 
[Provide a service disconnect switch to isolate power from the unit during maintenance.]  

PART 3 -  Capacities and Characteristics: Refer to Heat Pump Schedule.

PART 3 - EXECUTION

3.1 
EXAMINATION

A. Examine areas and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of water-source heat pumps.

B. Examine roughing-in for piping and electric installations for water-source heat pumps to verify actual locations of piping connections and electrical conduits before installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 
INSTALLATION

A. Equipment Mounting: Install horizontal water-source heat pumps with continuous-thread hanger rods and spring hangers of size required to support weight of water-source heat pump unit.

1. 
Comply with requirements for seismic-restraint devices specified in Section 230548 "Vibration and Seismic Controls for HVAC Piping and Equipment."

2. 
Comply with requirements for hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment." Install wall-mounting thermostats, humidistats, and switch controls in electrical outlet boxes at heights to match lighting controls or as required in Section 230900 "Instrumentation and Control for HVAC."
B. Install wall-mounting thermostats, humidistats, and switch controls in electrical outlet boxes at heights to match lighting controls or as required in Section 230900 “Instrumentation and Control for HVAC.”
3.3 
CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties. Specific connection requirements are as follows:

1. 
Connect supply and return hydronic piping to heat pump with unions or flared swivel connections and shutoff valves or hose kits.

2. 
Connect heat pump condensate drain pan to indirect waste connection with condensate trap of adequate depth to seal against fan pressure.  Install cleanouts in piping at changes of direction.

B. Duct installation requirements are specified in other Sections. Drawings indicate general arrangement of ducts. Specific connection requirements are as follows:

1. 
Connect supply and return ducts to water source heat pumps with flexible duct connectors specified in Section 233300 "Air Duct Accessories."

C. Install electrical devices furnished by manufacturer but not specified to be factory mounted.

D. Install piping adjacent to machine to allow service and maintenance.

E. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

3.4 
STARTUP SERVICE
A. Engage a factory-authorized service representative to perform startup service.
B. Complete installation and startup checks according to manufacturer's written instructions and do the following:

1. 
Inspect for visible damage to unit casing.

2. 
Inspect for visible damage to compressor, coils, and fans.

3. 
Inspect internal insulation.

4. 
Verify that labels are clearly visible.

5. 
Verify that clearances have been provided for servicing.

6. 
Verify that controls are connected and operable.

7. 
Verify that filters are installed.

8.
Adjust vibration isolators.
9.
Inspect fan-wheel rotation for movement in correct direction without vibration and binding.

10. 
Start unit according to manufacturer's written instructions.

11. 
Complete startup sheets and attach copy with Contractor's startup report.

12. 
Inspect and record performance of interlocks and protective devices; verify sequences.

13. 
Operate unit for an initial period as recommended or required by manufacturer.

14. 
Verify thermostat and humidistat calibration.

15. 
Inspect controls for correct sequencing of heating, refrigeration, and normal and emergency shutdown.

16. 
Start refrigeration system, and measure and record the following:

a. 
Coil leaving-air, dry- and wet-bulb temperatures.

b. 
Coil entering-air, dry- and wet-bulb temperatures.

17. 
Measure and record the following minimum and maximum airflows. Plot fan volumes on fan curve.

a. 
Supply-air volume.

b. 
Return-air volume.

3.5 
ADJUSTING

A. Adjust initial temperature and humidity set points.

B. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

3.6 
CLEANING

A. Replace filters used during construction prior to air balance or Substantial Completion.

B. After completing installation of exposed, factory-finished, water~source heat pumps, inspect exposed finishes and repair damaged finishes.

3.7 
DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain water-source heat pumps.
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