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SECTION 13640

PACKAGED SOLAR HOT WATER SYSTEM

** NOTE TO SPECIFIER ** Heliodyne, Inc.; Packaged Solar Water Heating and Space Heating products.
.
This section is based on the products of Heliodyne, Inc., which is located at:
4910 Seaport Ave.  
Richmond, CA 94804-4637
Toll Free Te1: 888-878-8750
Te1: 5l0-237-96l4
Email: request info (frontdesk@heliodyne.com)
Web: www.heliodyne.com  
 [click Here] for additional information.
Heliodyne is a leading U.S. manufacturer of solar water heating equipment. Our offices and manufacturing plant are located in the beautiful San Francisco Bay Area. We manufacture and assemble a variety of solar water heating products. They encompass not only flat plate collectors, but heat transfer appliances as well. All of our collectors and heat transfer appliances are SRCC certified, ensuring that our products are built to the highest standards.
This specification includes Packaged Solar Water Heating and Space Heating Systems.

PART  1   GENERAL

1.1  
SECTION INCLUDES

** NOTE TO SPECIFIER ** Delete items below not required for project.

A. 
Solar Collectors.

B. 
Heat Transfer Appliances.

C. 
Solar storage tanks.

D. 
Mounting Hardware

1.2  
RELATED SECTIONS

** NOTE TO SPECIFIER ** Delete any sections below not relevant to this project; add others as required.

A. 
Section ____ - Roofing and Flashing: Flashing of roof mounted solar panel connections.

B. 
Section 15140 - Domestic Water Piping

C. 
Section 15480 - Domestic Water Heaters.

D. 
Section 16150 - Wiring Connections: Execution requirements for electric connections specified by this section.

1.3  
REFERENCES

** NOTE TO SPECIFIER ** Delete references from the list below that are not actually required by the text of the edited section.

A. 
ASHRAE/ANSI Standard 93-2003 - Methods of Testing to Determine the Thermal Performance of Solar Collectors. 

B. 
ASME Section VIII - Boiler and Pressure Vessel Code - Pressure Vessels.

1.4  
DESIGN / PERFORMANCE REQUIREMENTS

A. 
Solar thermal collectors shall be certified and rated by the SRCC with a minimum FR tau alpha coefficient of at least 0.746 and a FRUL coefficient of less than 0.710 Btu/hr f2 degrees F (4.21 W/sm degrees C) as tested by the Solar Rating and Certification Corporation (SRCC).

B. 
Solar thermal collectors shall, be compatible for Pressure Stagnation Protection (PSP) method of operation, include pressure testing to 300 psi (20.68 Bar) and be rated for operational use up to 150 psi by the manufacturer.

1.5  
SUBMITTALS

A. 
Submit under provisions of Section 01300.

B. 
Product Data: Manufacturer's data sheets on each product to be used, including:

1. 
Preparation instructions and recommendations.

2. 
Storage and handling requirements and recommendations.

3. 
Installation methods.

C. 
Shop Drawings: Indicate manufactured assembly's system and control schematics, solar collector installation, layout, weights, mounting and support details, heat transfer and pumping station installation, storage and expansion tank installation, vents, valves and piping connections.

D. 
Operation and Maintenance Data: Spare parts lists, procedures, and treatment programs.

E. 
Manufacturer's Certificates: Certify products meet or exceed specified requirements.

1.6  
QUALITY ASSURANCE

A. 
Manufacturer Qualifications: Company specializing in manufacturing products specified in this section with minimum five years documented experience.

B. 
Installer Qualifications: Installer: Company specializing in performing Work of this section with minimum three years documented experience and approved by manufacturer.

1.7  
DELIVERY, STORAGE, AND HANDLING

A. 
Store products in manufacturer's unopened packaging with labels intact until ready for installation.

B. 
Protect pipe openings and piping from debris and other foreign matter by using caps on piping connections.

1.8  
SEQUENCING

A. 
Ensure that locating templates and other information required for installation of products of this section are furnished to affected trades in time to prevent interruption of construction progress.

B. 
Ensure that products of this section are supplied to affected trades in time to prevent interruption of construction progress.

1.9  
PROJECT CONDITIONS

A. 
Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results. Do not install products under environmental conditions outside manufacturer's absolute limits.

** NOTE TO SPECIFIER ** Edit as required for equipment specified. Delete the paragraphs that do not apply.

1.10  
WARRANTY

A. 
Collectors: Provide manufacturer's 10 year limited warranty for collectors to be free from defect in material and workmanship, or other malfunction of failure to perform, under normal use and services.

B. 
Heat Transfer Units: Provide manufacturer's 5 year limited warranty for HPAK, HFLO, and HCOM units, when purchased and operated with Heliodyne Solar Collectors. Products to be free from defect in material and workmanship, or other malfunction of failure to perform, under normal use and services.

C. 
Controllers/Electrical Components/Wiring: Provide manufacturer's 3 year limited warranty for all installed electronic components associated with the Delta-T Pro Differential Controller and the Grundfos circulators. 

PART  2   PRODUCTS

2.1  
MANUFACTURERS

A. 
Acceptable Manufacturer: Heliodyne, Corp. which is located at: 4910 Seaport Ave.  ; Richmond, CA 94804-4637; Toll Free Te1: 888-878-8750; Te1: 510-237-9614; Email: request info (sales@heliodyne.com); Web: www.heliodyne.com 

** NOTE TO SPECIFIER ** Delete one of the following two paragraphs; coordinate with requirements of Division 1 section on product options and substitutions.

B. 
Substitutions: Not permitted.

C. 
Requests for substitutions will be considered in accordance with provisions of Section 01600.

** NOTE TO SPECIFIER ** Select one or more of the following applications paragraphs as required for the project and delete those not required. 

2.2  
APPLICATIONS/SCOPE

A. 
Commercial flat plate solar collector, closed loop/indirect hot water heating system. System includes:

1. 
Solar collector array as indicated on the Drawings.

2. 
Heat Transfer Appliance(s) with heat exchanges, pumps and controllers for number of collectors specified.

3. 
Catch tank and back flush assembly.

4. 
Solar Storage Tank(s) as required to suit the system specified.

5. 
Collector Mounting Racks and Hardware.

6. 
Expansion Tank(s) as required to suit the system specified.

7. 
Piping System.

B. 
Residential flat plate solar collector, closed loop/indirect hot water heating system with forced counter-flow external heat exchangers.

1. 
Solar collector array as indicated on the Drawings.

2. 
Heat Transfer Appliance(s) with heat exchanges, pumps and controllers for number of collectors specified.

3. 
Solar Storage Tank(s) as required to suit the system specified.

4. 
Collector Mounting Racks and Hardware.

5. 
Expansion Tank(s) as required to suit the system specified.

6. 
Piping System.

C. 
Residential flat plate solar collector, closed loop/indirect hot water heating system with internal tank coil passive heat exchanger.

1. 
Solar collector array as indicated on the Drawings.

2. 
Pump Station Appliance(s) with pumps and controllers for number of collectors specified.

3. 
Solar Storage Tank(s) as required to suit the system specified.

4. 
Collector Mounting Racks and Hardware.

5. 
Expansion Tank(s) as required to suit the system specified.

6. 
Piping System.

D. 
Residential flat plate solar collector, open loop/indirect hot water heating system.

1. 
Solar collector array as indicated on the Drawings.

2. 
Pump Station Appliance(s) with pumps and controllers for number of collectors specified.

3. 
Solar Storage Tank(s) as required to suit the system specified.

4. 
Collector Mounting Racks and Hardware.

5. 
Piping System.

** NOTE TO SPECIFIER ** Solar collectors are common for the standard packaged solar commercial and residential systems. Edit as required to select the collector types and sizes required in combination with the heat transfer and control devices specified. For additional information or custom systems contact the manufacturer.

2.3  
SOLAR COLLECTORS

A. 
Solar Collectors: GOBI Solar Collectors as manufactured by Heliodyne. Collectors are low profile glazed flat plate type, constructed of aluminum frames, parallel-flow fluid flow all copper grid, and have the ability to interconnect collectors without soldering. Collectors constructed for use with Pressure Stagnation Prevention (PSP) 150 PSI working pressure applications.

1. 
Type:

** NOTE TO SPECIFIER ** Select the collector type required from the following paragraphs and delete those not required. Note that blue sputter is suitable for all climates and black paint is recommended for warmer climates only.

a. 
GOBI 410-001: w/ blue sputtered absorber surface finish.

1) 
Panel Size: 121.56 inches high by 47.56 inches wide.

a) 
Gross Area: 40.15 sf.

b) 
Gross Depth: 2.75 inches.

2) 
Fr (tau Alpha) coefficient: 0.752.

3) 
Dry Weight: 127 lbs.

4) 
Fluid Capacity: 0.8 gallons.

5) 
Maximum Operating Pressure: 150 psi (10.34 Bar).

6) 
Wind Load Certification: 50 psf (2.39 kPa).

b. 
GOBI 410-002: w/ black painted absorber surface finish.

1) 
Panel Size: 121.56 inches high by 47.56 inches wide.

a) 
Gross Area: 40.15 sf.

b) 
Gross Depth: 2.75 inches.

2) 
Fr (tau Alpha) coefficient: 0.726.

3) 
Dry Weight: 127 lbs.

4) 
Fluid Capacity: 0.8 gallons.

5) 
Maximum Operating Pressure: 150 psi (10.34 Bar).

6) 
Wind Load Certification: 50 psf (2.39 kPa).

c. 
GOBI 408-001: w/ blue sputtered absorber surface finish.

1) 
Panel Size: 97.56 inches high by 47.56 inches wide.

a) 
Gross Area: 32.22 sf.

b) 
Gross Depth: 2.75 inches.

2) 
Fr (tau Alpha) coefficient: 0.752.

3) 
Dry Weight: 102 lbs.

4) 
Fluid Capacity: 0.7 gallons.

5) 
Maximum Operating Pressure: 150 psi (10.34 Bar).

6) 
Wind Load Certification: 50 psf (2.39 kPa).

d. 
GOBI 408-002: w/ black painted absorber surface finish.

1) 
Panel Size: 97.56 inches high by 47.56 inches wide.

a) 
Gross Area: 32.22 sf.

b) 
Gross Depth: 2.75 inches.

2) 
Fr (tau Alpha) coefficient: 0.746.

3) 
Dry Weight: 102 lbs.

4) 
Fluid Capacity: 0.7 gallons.

5) 
Maximum Operating Pressure: 150 psi (10.34 Bar).

6) 
Wind Load Certification: 50 psf (2.39 kPa).

e. 
GOBI 406-001: w/ blue sputtered absorber surface finish.

1) 
Panel Size: 81.56 inches high by 47.56 inches wide.

a) 
Gross Area: 26.94 sf.

b) 
Gross Depth: 2.75 inches.

2) 
Fr (tau Alpha) coefficient: 0.746.

3) 
Dry Weight: 74 lbs.

4) 
Fluid Capacity: 0.6 gallons.

5) 
Maximum Operating Pressure: 150 psi (10.34 Bar).

6) 
Wind Load Certification: 50 psf (2.39 kPa).

f. 
GOBI 406-002: w/ black painted absorber surface finish.

1) 
Panel Size: 81.56 inches high by 47.56 inches wide.

a) 
Gross Area: 26.94 sf.

b) 
Gross Depth: 2.75 inches.

2) 
Fr (tau Alpha) coefficient: 0.726.

3) 
Dry Weight: 74 lbs.

4) 
Fluid Capacity: 0.6 gallons.

5) 
Maximum Operating Pressure: 150 psi (10.34 Bar).

6) 
Wind Load Certification: 50 psf (2.39 kPa).

2. 
Performance:

a. 
Collectors shall be tested in accordance with ASHRAE/ANSI Standard 93-2003 and are certified and rated by the SRCC with a minimum FR tau alpha coefficient of at least 0.752 and a FRUL coefficient of at least 0.709 Btu/hr f2 degrees F (4.023 W/m2 degrees C) as tested by the Solar Rating and Certification Corporation (SRCC).

b. 
Collectors shall be factory pressure tested at 300 psig to allow for pressure stagnation protection (PSP) method of operation and be designed for operating at a maximum pressure loading capacity of 150 psig and stagnation temperature of 397 degrees F (203 degrees C).

c. 
Collectors shall have a minimum tilt from horizontal of 10 degrees in mild areas and 30 degrees in areas with snow.

d. 
Collectors have an incorporated system design flow rate of 0.031 GPM/sf of gross collector area.

3. 
Construction:

a. 
Each collector shall be constructed with 11 copper riser tubes laser welded to a full plate aluminum absorber, coated with an electron sputtered cermet selective surface or black paint, per model number. The selective surface shall have an absorptivity of at least 95 percent and an emissivity of at most 5 percent. The copper is constructed in a parallel fluid flow arrangement and silver brazed to 1 inch (25.5 mm) Type-M copper headers.

b. 
Collectors shall be insulated with foam insulation on the bottom and all sides, with foil backing underneath the headers. 

c. 
Collectors shall be of weather-tight construction consisting of: tempered anti-glare Solite solar glass a minimum of 0.156 inch (4 mm) thick, set in a seamless EPDM gasket, compression fitted into a 6063-T6 aluminum glazing frame. Glazing frame shall be mechanically fastened to the 6063-T6 aluminum base with stainless steel, black oxide sheet metal screws. Aluminum backing sheet is fabricated of 3003-H14 aluminum and is bonded to the base frame with heat resistant silicon painted to match the frame extrusions. All frame aluminum shall be two-step dark bronze anodized.

d. 
Collectors shall be provided with 1 inch (25.5 mm) type M copper headers furnished with brass union inter-connection with Viton O-rings that do not require soldering. System shall allow up to 8 collectors to be joined together in one collector array.

e. 
Collector frame shall include a mounting lip for clamping to mounting hardware without box penetration for a flush mount on a sloped roof, or to a tilt rack system on a flat roof. Mounting hardware shall be 6061-T6 extruded aluminum, black anodized and provided with type 304 stainless steel, black oxide hardware or equivalent materials.

B. 
Collector Mounting Hardware:

1. 
Type:

** NOTE TO SPECIFIER ** Select one of the following paragraphs as required for the project and delete the one not required.

a. 
Flush mounted as indicated.

b. 
Rack mounted as indicated.

2. 
Collector mounting shall be achieved without collector penetration.

3. 
Collector mounting hardware shall be comprised of a collector manufacturer-supplied aluminum clip system attached directly to the collector's mounting flange.

** NOTE TO SPECIFIER ** Select one of the following paragraphs as required for the project and delete the one not required.

4. 
Collector flush kits are used to fasten collectors flush against a tilted roof or appropriate support and able to sustain a wind load of not less than site loading requirements. Solar collector flush kits shall include:

a. 
Extruded aluminum rails.

b. 
Mounting feet or hanger bolt connection configuration.

c. 
Mounting clips, stainless steel 304 bolts, nuts and washers to assemble and attach to the collector mounting flange.

5. 
Collector rack kits are used to raise collectors tilt shall be fastened to structural members of the roof or ground and able to sustain a wind load of not less than site loading requirements. Solar collector rack kits shall include:

a. 
Extruded aluminum channeled rails.

b. 
Front and back mount legs.

c. 
Mounting feet or other hanger bolt connection configuration.

d. 
Mounting clips, stainless steel 304 bolts, nuts and washers to assemble and attach to the collector mounting flange.

6. 
Mounting Approval. Structural and wind loading calculations shall be stamped and signed by a licensed engineer in the state of site construction for the collector metal framing supports and collector anchorage.

** NOTE TO SPECIFIER ** Select one or more of the following system component paragraphs for commercial or residential packaged systems as required for the project and delete those not required. Edit as required to select the components required for the standard packaged systems specified. For custom systems contact the manufacturer for additional information.

2.4  
COMMERCIAL CLOSED LOOP SYSTEM COMPONENTS

A. 
Heat Transfer Appliance: HCOM heat transfer appliance as manufactured by Heliodyne, designed for automatic collection and monitoring of solar energy.

1. 
Type: Heat transfer appliance shall be selected according to the manufacturer's rating. Appliances are rated based on full sun and 20 degree log mean temperature differential, and equal or equivalent surface area of collectors:

** NOTE TO SPECIFIER ** Select one of the following standard commercial collector array paragraphs as required for the project and delete those not required. Note that -000 collectors contain single wall heat exchangers, and -001 collectors contain double wall heat exchangers. Contact the manufacturer for arrays requiring different size collectors or heating capabilities.

a. 
HCOM 180-000: 180 kBTU/hr single wall heat exchanger, with up to 24 Gobi 410 collectors.
b.         HCOM 275-000: 275 kBTU/hr single wall heat exchanger, with up to 32 Gobi 410 collectors.

c. 
HCOM 550-000: 550 kBTU/hr single wall heat exchanger, with up to 64 Gobi 410 collectors.

d. 
HCOM 825-000: 825 kBTU/hr single wall heat exchanger, with up to 96 Gobi 410 collectors.

e.         HCOM 180-001: 180 kBTU/hr single wall heat exchanger, with up to 24 Gobi 410 collectors.

f. 
HCOM 275-001: 275 kBTU/hr double wall heat exchanger, with up to 32 Gobi 410 collectors.

g. 
HCOM 550-001: 550 kBTU/hr double wall heat exchanger, with up to 64 Gobi 410 collectors.

h. 
HCOM 825-001: 825 kBTU/hr double wall heat exchanger, with up to 96 Gobi 410 collectors.

2. 
Heat Exchangers:

a. 
Type: Flat plate, copper-brazed stainless steel counterflow design.

** NOTE TO SPECIFIER ** Select one of the following paragraphs as required for the project and delete the one not required.

1) 
Single wall.

2) 
Double wall.

b. 
Design and construct in accordance with ASME Boiler and Pressure Vessel Code, Section VIII, Division 1 for a minimum design metal temperature of 40 degrees F (5 degree C), to a maximum working pressure of 150 psi (10 bar) at 397 degree F (203 degree C).

3. 
Circulators: Grundfos MAGNA variable speed circulators with GENI Expansion Modules, rated for flow from 10-170 gpm. Pump speed shall be controlled by the solar controller 0-10 VDC signal to operate the system flow rate at maximum efficiency.

a. 
Type: 

** NOTE TO SPECIFIER **  Select one of the following paragraphs as required for the project and delete the one not required. 

1) 
Cast iron for the collector loop.

2) 
Stainless steel for potable water loop.

** NOTE TO SPECIFIER ** Select one of the following paragraphs as required for the project and delete the ones not required. Coordinate with the type of heat transfer device specified above.

b. 
HCOM 825

1) 
Glycol Circulator: TPE 50-240/2, 2 Hp.

2) 
Water Circulator: TPE 40-160/2, 3/4 Hp.

c. 
HCOM 550

1) 
Glycol Circulator: TPE 50-160/2, 1.5 Hp.

2) 
Water Circulator: TPE 40-160/2, 3/4 Hp.
d. 
HCOM 275

1) 
Glycol Circulator: TPE 40-160/2, 3/4 Hp.

2) 
Water Circulator: TPE 40-160/2, 3/4 Hp.

e.         HCOM 180

1) 
Glycol Circulator: TPE 40-160/2, 3/4 Hp.

2) 
Water Circulator: TPE 40-160/2, 3/4 Hp.

4. 
Potable Water Backflush Loop (on HCOM 275, 550, and 825 only):

a. 
HCOM nightly backflush loop consists of a 1 inch (25.5 mm) backflush line with a Grundfos UPS 15-58 circulator, and solenoid operated diaphragm valve, to assist in maintaining a low fluid fouling factor across the flat plate heat exchangers.

b. 
Delta-T controller shall open the solenoid valve and circulator for a 1 hour minimum flush using the controller's set timer. Backflush shall not be adjusted to run during solar hours.

5. 
Controls and Instrumentation: Heat exchanger and circulation station shall be preinstalled with a Delta-T Pro Differential Controller.

a. 
Controller shall be compatible with inputs from a 10 kiloohm thermistor flattened copper plug or immersion well temperature sensors.

b. 
Controller shall control the variable speed circulators and backflush loop to ensure maximum heat transfer efficiency and shall have the following operation modes:

1) 
Set Differential Operation: Circulator speeds are adjusted to maintain a constant temperature difference across the heat exchanger. This keeps the collectors at peak efficiency.

2) 
Setpoint Operation: Circulator speeds are adjusted to maintain a constant temperature supply to the water load. Since this operation maintains a higher temperature in the collectors, this is the least efficient mode of operation. This method of operation is useful in systems where any temperature below a specific setpoint is unusable.

c. 
Display: Provide with color LCD display for operation data in imperial or metric units including:

1) 
Collector outlet temperature. 

2) 
Storage tank bottom temperature.

3) 
Storage tank top temperature.

4) 
Heat exchanger inlet on potable water connection.

5) 
Heat exchanger outlet on potable water connection.

6) 
Heat exchanger inlet on glycol connection.

7) 
Heat exchanger outlet on glycol connection.

8) 
Flow rate on glycol return line.

9) 
Pressure on glycol return line.

10) 
Visual indication when circulators are energized and corresponding flow rate.

11) 
Energy production.

d. 
Controller shall include remote monitoring of system performance online through a WIFI or Ethernet internet connection. Include a chart or graphical readout of all local sensed components listed shown on the display, enable remote adjustments to system settings, and provide email alerts due to errors in the system.

e. 
Controller shall include preloaded firmware to handle MODBUS function code 04 results to work with any Mobus protocol standard.

6. 
Filling Assembly (275, 550, 825 ONLY): Provide with an internal filling station on the collector loop return leg comprised of two filling valves for the outlet and inlet of heat transfer fluid. The two fill valves shall be separated by a middle 2 inch (51 mm) ball valve to isolate the fluid filling valves during the fill process, in the direction of normal operational flow.

7. 
Miscellaneous Components:

a. 
Provide with a pressure relief catch tank installed to retain heat transfer fluid within the system and minimize wastage released from over pressurization of the solar system. Include two 3/4 inch (19 mm) pressure relief valves with setpoint of 150 psi direct overpressure to the tank.

b. 
Collector and water supply connections are provided with 2 inch (51 mm), 2-1/2 inch (64 mm), or 3 inch (76 mm) NPT brass full port ball valves for the 32, 64, and 96 GOBI-410 collector systems respectively, or equivalent surface area.

c. 
Provide with an automatic air separator.

d. 
HCOM unit monitoring sensors include five 10 kiloohm thermistors, one vortex flow sensor, and one pressure sensor, 0-150 PSI.

e. 
HCOM internal components and instrumentation shall be powered using 230V, 1 phase supply voltage, maximum 10A.

B. 
Solar Storage Tank(s): Vertical insulated water tank with support legs, four pipe connections, glass/epoxy lined and 4 inch (102 mm) thick (minimum R-16 insulation with aluminum jacket) and insertion of auxiliary heating per plans. Provide a minimum of 1.5 gallons solar storage per square foot of collector gross area within the system.

C. 
Expansion Tank(s)

1. 
Expansion tank(s) shall be constructed for a working pressure of 150 PSI (10 BAR). Tank(s) shall be provided with an elastomeric EPDM bladder, which separates the system fluid from the tank walls and is suitable for a maximum operating temperature of 230 degrees F (110 degrees C).

2. 
Expansion tank(s) shall be installed in the collector loop return line sized to accommodate 17-19 percent of the total loop volume. Tank(s) shall be installed close to the collectors when lines are long such as in multi-story buildings.

3. 
Expansion tank(s) shall be pre-pressurized to 25 PSI (1.7 BAR).

D. 
Piping System:

1. 
Collector array piping shall be copper per code and installed in a reverse-return configuration so that the collector supply and return are of approximately the same length, with the colder collector-supply the longer run. If reverse return piping is not a viable option, balancing valves shall be used to produce equal flow through all collector arrays.

2. 
Install air vents at the outlet of each array of collectors in the high points of the collector array piping.

3. 
No more than 8 collectors shall be placed in a single array.

4. 
Provide for the expansion and contraction of supply and return piping with changes in the direction of the run of pipe or by expansion loops.

5. 
Tempering valve: Systems must have a tempering or mixing valve to limit the temperature of the hot water supplied to the plumbing fixtures.

E. 
Solder: All solder connections in the collector loop shall use a minimum of 95 percent/5 percent Tin/Silver solder suitable to 400 degrees F (204 degrees C) and 150 PSI (10 BAR).

2.5  
RESIDENTIAL CLOSED LOOP SYSTEM COMPONENTS

A. 
Heat Transfer Appliance: Helio-Pak (HPAK) heat transfer appliance as manufactured by Heliodyne, designed closed loop system with up to 8 collectors and for automatic collection and monitoring of solar energy.

1. 
Type: Heat transfer appliance shall be selected according to the manufacturer's rating. Appliances are rated based on full sun and 20 degree log mean temperature differential, and equal or equivalent surface area of collectors:

** NOTE TO SPECIFIER ** Select one of the following standard commercial collector array paragraphs as required for the project and delete those not required. Note that -000 collectors contain single wall heat exchangers, and -001 collectors contain double wall heat exchangers. Contact the manufacturer for arrays requiring different size collectors or heating capabilities.

a. 
HPAK 016: 16 kBTU/hr, with 1-3 Gobi collectors.

b. 
HPAK 024: 24 kBTU/hr, with 3-4 Gobi collectors.

c. 
HPAK 032: 32 kBTU/hr, with 4-6 Gobi collectors.

d. 
HPAK 048: 48 kBTU/hr, with 6-8 Gobi collectors.

e. 
2 - HPAK 048: 96 kBTU/hr, with 6-8 Gobi 410 collectors each (8-16 total) and plumbed in parallel.

f. 
3 - HPAK 048: 144 kBTU/hr, with 6-8 Gobi 410 collectors each (16/24 total) and plumbed in parallel.

2. 
Heat Exchangers:

a. 
Type: Copper tube-in-tube, forced counterflow design.

1) 
Double wall.

2) 
Leak detection tube preinstalled

b. 
Design and construct in accordance with ASME Boiler and Pressure Vessel Code, Section VIII, Division 1 for a minimum design metal temperature of 40 degrees F (5 degree C), to a maximum working pressure of 150 psi (10 bar) at 397 degree F (203 degree C).

3. 
Circulators: Grundfos 3-speed circulators, rated for flow from 1-10 gpm. 

a. 
Type: 

** NOTE TO SPECIFIER **  Select one of the following paragraphs as required for the project and delete the one not required. 

1) 
Cast iron for glycol circulator. 

2) 
Composite or bronze for potable water circulator .

** NOTE TO SPECIFIER ** Select one of the following paragraphs as required for the project and delete the ones not required. Coordinate with the type of heat transfer device specified above.

b. 
HPAK 16, 24, and 32:

1) 
Glycol Circulator: UPS 15-58, 1/2 Hp.

2) 
Water Circulator: UPS 15-58 1/2 Hp.

c. 
HPAK 48:

1) 
Glycol Circulator: UPS 15-78 1/2 Hp.

2) 
Water Circulator: UPS 15-78 1/2 Hp.

** NOTE TO SPECIFIER ** Select one of the three controllers from the following paragraphs as required for the project and delete the ones not required. 

4. 
Controls and Instrumentation: Heat exchanger and circulation station shall be preinstalled with either a Delta-T Standard, a Delta-T ProLite, or a Delta-T Pro Differential Controller.

a. 
Designed to regulate the operation of a solar heating system, the Delta-T Standard Controller monitors collector and storage temperatures and automatically turns pumps on or off when the right temperature is reached. The controller can also provide additional functions, such as system freeze protection by recirculation and storage tank high-limit shut-off.

b. 
Delta-T Pro-Lite Differential Controller: In addition to the standard functions, the Pro-Lite controller shall:

1) 
Controller shall include remote monitoring of system performance online through a WIFI or Ethernet internet connection. It shall provide email alerts due to errors in the system, and enable remote adjustments to system settings. Remote monitoring shall include a chart or graphical readout in imperial or metric units including:

a) 
Collector outlet temperature. 

b) 
Storage tank bottom temperature.

c) 
Heat exchanger outlet on glycol connection.

d) 
Flow rate on glycol return line.

e) 
Visual indication when circulators are energized and corresponding flow rate.

f) 
Energy production. 

2) 
Controller shall include preloaded Modbus Protocol Software to allow system information to be linked to existing Modbus BAS network.

c. 
Delta-T Pro Differential Controller: In addition to the standard functions, the Pro controller shall: 

1) 
Controller shall be compatible with inputs from five 10 kiloohm thermistor flattened copper plug or immersion well temperature sensors.

2) 
Controller shall include remote monitoring of system performance online through a WIFI or Ethernet internet connection. It shall provide email alerts due to errors in the system, and enable remote adjustments to system settings. Remote monitoring shall include a chart or graphical readout in imperial or metric units including: 

a) 
Collector outlet temperature. 

b) 
Storage tank bottom temperature.

c) 
Storage tank top temperature.

d) 
Heat exchanger inlet on potable water connection.

e) 
Heat exchanger outlet on potable water connection.

f) 
Heat exchanger inlet on glycol connection.

g) 
Heat exchanger outlet on glycol connection.

h) 
Flow rate on glycol return line.

i) 
Pressure on glycol return line.

j) 
Visual indication when circulators are energized and corresponding flow rate.

k) 
Energy production. 

5. 
Filling Assembly The HPAK unit provides an internal filling station on the collector loop return leg comprised of two gate valves for the outlet and inlet of heat transfer fluid, separated by a third gate valve to enable correct filling, in the direction of normal operational flow. Two hose adaptors shall be included for hose connections to the fill valves. 

6. 
Miscellaneous Components:

a. 
Collector connections are provided with compression fittings for 3/4 inch Type M or L Copper, 7/8 inch OD. 

b. 
water supply connections are provided with 3/4/ inch Male NPT Fittings.

c. 
Provided 1/4 inch ID barbed hose connection for pressure relief line connection.

d. 
HPAK unit monitoring sensors include two 10 kiloohm thermistors,one vortex flow sensor, and an optional pressure sensor, 0-150 PSI (0-10 BAR).

e. 
All of the HPAC internal components and instrumentation shall be powered using a 120 VAC, 60Hz grounded wall outlet.

B. 
Solar Storage Tank(s): Vertical insulated water tank with four pipe connections, glass/epoxy lined and 4 inch (102 mm) thick (minimum R-16 insulation with aluminum jacket) and insertion of auxiliary heating per plans. Provide a minimum of 1.5 gallons solar storage per square foot of collector gross area within the system.

C. 
Expansion Tank(s)

1. 
Expansion tank(s) shall be constructed for a working pressure of 150 PSI (10 BAR). Tank(s) shall be provided with an elastomeric EPDM bladder, which separates the system fluid from the tank walls and is suitable for a maximum operating temperature of 230 degrees F (110 degrees C).

2. 
Expansion tank(s) shall be installed in the collector loop return line sized to accommodate 17-19 percent of the total loop volume. Tank(s) shall be installed close to the collectors when lines are long such as in multi-story buildings.

3. 
Expansion tank(s) shall be pre-pressurized to 25 PSI (1.7 BAR).

D. 
Piping System:

1. 
Collector array piping shall be copper per code and installed in a reverse-return configuration so that the collector supply and return are of approximately the same length, with the colder collector-supply the longer run. If reverse return piping is not a viable option, balancing valves shall be used to produce equal flow through all collector arrays.

2. 
Install air vents at the outlet of each array of collectors in the high points of the collector array piping.

3. 
No more than 8 collectors shall be placed in a single array.

4. 
Provide for the expansion and contraction of supply and return piping with changes in the direction of the run of pipe or by expansion loops.

5. 
Tempering valve: Systems must have a tempering or mixing valve to limit the temperature of the hot water supplied to the plumbing fixtures.

E. 
Solder: All solder connections in the collector loop shall use a minimum of 95 percent/5 percent Tin/Silver solder suitable to 400 degrees F (204 degrees C) and 150 PSI (10 BAR).

2.6  
RESIDENTIAL OPEN LOOP SYSTEM COMPONENTS

A. 
Heat Transfer Appliance: Helio-Flo (HFLO) heat transfer appliance as manufactured by Heliodyne, designed open loop system with up to 8 collectors and for automatic collection and monitoring of solar energy.

1. 
Type: Heat transfer appliance shall be selected according to the manufacturer's rating. Appliances are rated based on full sun and 20 degree log mean temperature differential, and equal or equivalent surface area of collectors:

** NOTE TO SPECIFIER ** Select the following standard commercial collector array paragraphs as required for the project. Contact the manufacturer for arrays requiring different size collectors or heating capabilities.

a. 
HFLO 016-000: 16 kBTU/hr, with maximum collector area of 96 sf.

b. 
HFLO 048: 48 kBTU/hr, with maximum collector area of 322 sf.

2. 
Circulators: Grundfos 3-speed circulators, rated for flow from 1-10 gpm. 

a. 
Type: Composite or bronze.

** NOTE TO SPECIFIER ** Select one of the following paragraphs as required for the project and delete the one not required.

b. 
HFLO 016: UPS 15-58 1 HP.

c. 
HFLO 048: UPS 15-78 1 HP.

3. 
Controls and Instrumentation: Circulation station shall be preinstalled with either a Delta-T Standard, a Delta-T ProLite, or a Delta-T Pro controller as follows:

** NOTE TO SPECIFIER ** Select one of the controllers from the following paragraphs as required for the project and delete the one not required.

a. 
Designed to regulate the operation of a solar heating system, the Delta-T Standard controller monitors collector and storage temperatures and automatically turns pumps on or off when the right temperature is reached. The controller can also provide additional functions, such as system freeze protection by recirculation and storage tank high-limit shut-off.

b. 
Delta-T Pro-Lite Differential Controller shall incorporate all features of the standard controller, and allow for energy and sensor remote monitoring.

1) 
Controller shall be compatible with inputs from two 10 kiloohm thermistor flattened copper plug or immersion well temperature sensors.

2) 
Controller shall monitor collector and storage temperatures and automatically turns pumps on or off when the right temperature is reached.

3) 
Controller shall include remote monitoring of system performance online through a WIFI or Ethernet internet connection. It shall provide email alerts due to errors in the system, and enable remote adjustments to system settings. Remote monitoring shall include a chart or graphical readout in imperial or metric units including:

a) 
Collector outlet temperature. 

b) 
Storage tank bottom temperature.

c) 
Heat exchanger outlet on glycol connection.

d) 
Flow rate on glycol return line.

e) 
Visual indication when circulators are energized and corresponding flow rate.

f) 
Energy production. 

c. 
Delta-T Pro Differential Controller shall incorporate all features of the standard controller, and allow for energy and sensor remote monitoring.

1) 
Controller with remote ethernet or Wi-Fi system navigation, BTU metering, stored energy data, adjustable user settings, automated service reminders and vacation mode.

2) 
Controller shall be compatible with inputs from five10 kiloohm thermistor flattened copper plug or immersion well temperature sensors.

3) 
Controller shall include remote monitoring of system performance online through a WIFI or Ethernet internet connection. , enable remote adjustments to system settings, and provide email alerts due to errors in the system. Remote monitoring shall include a chart or graphical readout in imperial or metric units including:

a) 
Collector outlet temperature. 

b) 
Storage tank bottom temperature.

c) 
Storage tank top temperature.

d) 
Heat exchanger inlet on potable water connection.

e) 
Heat exchanger outlet on potable water connection.

f) 
Heat exchanger inlet on heating water connection.

g) 
Heat exchanger outlet on heating water connection.

h) 
Flow rate on return line.

i) 
Pressure on return line.

j) 
Visual indication when circulators are energized and corresponding flow rate.

k) 
Energy production.

4) 
Controller shall include preloaded Modbus Protocol Software to allow system information to be linked to existing Modbus BAS network.

4. 
Miscellaneous Components:

a. 
Collector and water supply connections are provided with 3/4 inch male NPT fittings. 

b. 
HFLO unit monitoring sensors include two 10 kiloohm thermistors, one vortex flow sensor, and optionally one pressure sensor, 0-150 PSI.

** NOTE TO SPECIFIER ** Select one of the following paragraphs as required for the project and delete the one not required.

c. 
The AC powered HFLO internal components and instrumentation shall be powered using a 120 VAC, 60Hz grounded wall outlet. 

d. 
The PV powered HFLO internal devices and instrumentation shall be powered using an off-grid with a 20W PV panel with a 12 VDC, supply voltage, and a DC pump.

** NOTE TO SPECIFIER ** The HFLO system can be adapted to existing or a separate hot water tank or it can be used with a separate tank. Select the following paragraph as required for a separate storage tank. Delete if not required.

B. 
Solar Storage Tank(s): Vertical insulated water tank with four pipe connections, glass/epoxy lined and 4 inch (102 mm) thick (minimum R-16 insulation with aluminum jacket) and insertion of auxiliary heating per plans. Provide a minimum of 1.5 gallons solar storage per square foot of collector gross area within the system.

C. 
Piping System:

1. 
Collector array piping shall be copper per code and installed in a reverse-return configuration so that the collector supply and return are of approximately the same length, with the colder collector-supply the longer run. If reverse return piping is not a viable option, balancing valves shall be used to produce equal flow through all collector arrays.

2. 
Install air vents at the outlet of each array of collectors in the high points of the collector array piping.

3. 
No more than 8 collectors shall be placed in a single array.

4. 
Provide for the expansion and contraction of supply and return piping with changes in the direction of the run of pipe or by expansion loops.

5. 
Tempering valve: Systems must have a tempering or mixing valve to limit the temperature of the hot water supplied to the plumbing fixtures.

D. 
Solder: All solder connections in the collector loop shall use a minimum of 95 percent/5 percent Tin/Silver solder suitable to 400 degrees F (204 degrees C) and 150 PSI (10 BAR).

2.7  
ACCESSORY COMPONENTS

A. 
Auxiliary Heating: Provide system to provide auxiliary heating with capacity to cover the full system load. System should include: 

1. 
For a gas heater, a Venting system designed for installation.

2. 
Glass lined tank to protect tank from the corrosive effects of hot water.

3. 
For gas single tank system, the gas heater shall have an Electronic ignition to eliminate constant burning pilot, and allow for pilot light ignition to be automatically controlled via the Heliodyne Delta-T Pro or Pro-Lite controller..

4. 
For an electric single tank system, the lower heating element shall be disabled.

5. 
Can be vented horizontally or vertically.

6. 
Brass drain valve.

7. 
Factory-installed T&P relief valve.

PART  3   EXECUTION

3.1  
EXAMINATION

A. 
Do not begin installation until substrates have been properly prepared.

B. 
If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory preparation before proceeding.

3.2  
PREPARATION

A. 
Clean surfaces thoroughly prior to installation.

B. 
Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.

3.3  
INSTALLATION

A. 
Install in accordance with manufacturer's instructions and approved shop drawings.

B. 
Route piping in orderly manner, installing plumb and parallel to building structure, and maintain gradient.

C. 
Install piping to conserve building space, and not interfere with use of space and other work. Group piping whenever practical at common elevations.

D. 
Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

E. 
Maintain clearance for access to valves and fittings.

F. 
Slope piping and arrange systems to drain at low points. Use eccentric reducers to maintain top of pipe level.

G. 
Install valves with stems upright or horizontal.

H. 
Support tanks inside building from building structure.

I. 
Verify pumps operate at specified system fluid temperatures without vapor binding and cavitation, are non-overloading in parallel or individual operation, and operate within 25 percent of midpoint of published maximum efficiency curve.

J. 
Make changes in piping size with reducing fittings. 

K. 
If required install line sized shut-off valve and strainer on pump suction, and line sized check valve and balancing valve on pump discharge. Install air vent and drain connection on horizontal pump casings.

L. 
Install unions downstream of valves and at equipment or apparatus connections.

M. 
Install electrical devices furnished loose for field mounting.

N. 
Install control wiring between control panel and field mounted control devices.

O. 
Connect to power source as specified in Section 16150.

3.4  
CLEANING AND START-UP

A. 
Start-up and commission the solar collector system in accordance with the requirements of the manufacturer's Commissioning Checklist. 

B. 
Prior to fill, remove the expansion tank and cap off the exposed port to pressure test the collector loop to check for soldering leaks at to 60-80 psi.

C. 
Turn on the collector loop circulator to clean out residue: a 2 percent TSP solution can be used.

D. 
Use neutralizer agents on recommendation of system manufacturer.

E. 
Flush systems with clean water for one-hour minimum. Drain completely and refill. Remove, clean, and provide new strainer screens. Inspect, remove sludge, and flush low points with clean water after cleaning process is completed.

F. 
Provide acceptance testing of all components and maintain a written record of the results of all acceptance tests. 

3.5  
PROTECTION

A. 
Protect installed products until completion of project.

B. 
Repair or replace damaged products before Substantial Completion.

END OF SECTION
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