






1.0.1. RACK 000 005 & 006 Components

1.0. Side Rack Overview

1.0.2. Side Rack Replacement Parts

ITEM CODE PART NUMBER DESCRIPTION QUANTITY

1 RACK 000 005 40094 Side Rack Leg Kit With 47” Rear Tilt Leg (Tilt > 30) 2 / Gobi 

2 RACK 000 006 40103 Side Rack Leg Kit With 30” Rear Tilt Leg (15 < Tilt < 30) 2 / Gobi

3 RACK 000 007 40104 Rear Flange Kit Set 1 / Rack Set
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4” Front Leg

Front Roof Flange

30” or 47” Rear Leg

Rear Leg Spacer

Rear Roof Flange

Rack 000 005 & 006

Comes Separately in RACK 000 007 Only

RACK 000 005 

with add-on

RACK 000 007 

shown

RACK 000 006 

shown

3/8”-13 x 1.75” SS Hex Bolt

3/8”-13 x 2” SS Hex Bolt

1.752 Pivot Foot

1/2”-13 x 1.25” SS Hex Bolt

3/8”-13 x 1.25” SS Hex Bolt
Collector Clip

Rail Foot

3/8”-13 Serrated Flange Nut

SIDE RACK MOUNTING INSTALLATION

1. SIDE RACK INSTALLATION
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6” 6”

6”

x4

2 X 
3/8 x 3-1/2” Lag

OATEY®
1-1/4”– 1-1/2” DIA

Cut out shingle

Polyurethane

Long Dimension of Gobi minus 12”

RACK 000 006
30° = 42.25”
20° = 66.00”

RACK 000 005
35° = 72.25”
45° = 60.50”

1.1. Side Rack Installation
1.1.0. Flange Foot Spacing

1.2. Side Rack Plumbing

1.1.1. Feet Mounting and Flashing (optional)

1.1.3. Leg Installation 1.1.4. Front Collector Installation

1.1.5. Rear Collector Installation

1.1.2. Collector Preparation

a
a

b

b

1

1. Drill 1/4” hole for lag screw, fill with polyurethane; torque screws until secure.
Install collector clip and rail mount foot on each corner of collector, 6” from short end of collector 
to centerline of clip; torque the 3/8” hex bolts to no less than 30lb-ft

First secure legs and spacers to appropriate feet.  Tighten rear 
legs only slightly to allow tilting in final step.

Install front rail feet into 4” legs, insert 3/8” bolts and tighten only 
slightly to allow tilting in final step.

Install rear rail feet into 47” legs, insert 3/8” bolts and secure.  
Finish securing the front bolts.  Secure all hardware.

*Consult American Wood Council NDS 2005 for proper lag screw specifications and installation 
criteria for the specific roof site



HPAK INSTALLATION INSTRUCTIONS

3. HELIO-PAK INSTALLATION
3.0. Helio-Pak Connections and Hydraulic Schematic

DHW Out  (To Tank)

DHW In  (From Tank)

Solar In  (From Gobi)

PRV   (Back Exit)

Solar Out  (To Gobi)

Expansion Tank

T&P

T&P

DRAIN

SHWM

LONG
DIPTUBE

LONG
DIPTUBE

SHORT
DIPTUBE

SHORT
DIPTUBE

Helio-Tank 119 Helio-Tank 80

DRAIN

Figure 3.0.-1: HPAK Connections Figure 3.0.-2: HPAK Hydraulic

Figure 3.1.-1: HPAK and Helio-Tank 119 Connections Figure 3.1.-2: HPAK and Helio-Tank 80 Connections

3.1. Tank Orientation

If using a Helio-Tank for installation, orient the proper solar connections in line with the HPAK connections to eliminate piping.  On all tanks: 
ensure proper dip tube length by inspection.

T T P

M

T4



3.3.0. Storage Sensor Panel Removal and Installation 3.3.1. Collector
Sensor Installation
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Helio-Tank 119

Tank Interconnect

CTOR 000 000

Helio-Tank 119

Standard Solar 119

Collector Sensor

Figure 3.2.-1: HPAK with Multiple Helio-Tank 119 Figure 3.2.-2: HPAK with Multiple Standard Solar Tanks

3.3. Sensor Installation

HPAK’s come with the necessary sensors pre-wired into the control; for more information see the separate control manual.  The controls 
require at least one tank sensor: on the bottom of the storage tank; the top tank sensor is optional.  Most solar storage tanks have a stud near 
the bottom for placement; the Helio-Tanks have studs for both top and bottom.  If a specific area is not available, attach to a metal drain, 
disconnected lower element, or use the cold in for lower tank sensor; use the hot out for a top tank sensor.  The collector sensor must go on 
the outlet header of the array.  

For Pro models: the energy production is default set to calculate via the collector outlet sensor and the pre-installed flow meter temperature and flow sensor.  For greater accuracy, install 
an additional thermistor sensor just above the inlet to the heat exchanger and connect to T4 at the Delta-T Pro.  See the hydraulic schematic on the opposite page for T4 position.

3.2. Plumbing Multiple Tanks

If using multiple tanks to achieve proper storage ratio, always use reverse return plumbing with the cold lines the longest, to ensure least 
heat loss, and that each tank gets the same amount of circulation.  For Helio-Tanks, use the 119 and connect all 2” side ports for increased 
layering and higher performance.  



HPAK INSTALLATION INSTRUCTIONS

Figure 3.4.-1: HPAK Tank Mounting

3.4. Helio-Pak Tank Mounting

Use the self-tapping screws provided with the HPAK to mount to the storage tank as shown in figure 3.4-1.  Flip this manual 90° clockwise, 
and use the left edge of this page to align with the top of the storage tank.  Insert screws with horizontal spacing equal to the arrows provided 
to ensure the correct horizontal mounting bolt spacing on a curved tank surface.  Suitable for tank diameters from 24 – 30“.

3.5. Expansion Tank Mounting

Helio-Paks come with a pre-sized expansion tank of bladder type.  If the shipped expansion tank volume is less than 1/5th of the total 
collector system fluid volume, contact Heliodyne to purchase the appropriate additional expansion.

Orientation of the bladder type tanks does not matter; any location using the expansion tank port and flex hose provided with the HPAK 
is acceptable.



PLUMBING THE HPAK

4. PIPING

Figure 4.0.-1: Typical HPAK Installation Schematic
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4.0. Connect the HPAK to the Tank

When using the Helio-Tank, appropriately sized flex hoses can be purchased from Heliodyne to avoid rigid copper plumbing.  In the case of 
standard storage tanks, Heliodyne Gas Tank, or multiple tanks, this is unavoidable.

When using the Helio-Tank, the DHW Cold is shared with the HPAK Cold.  NEVER share the hot DHW and HPAK to prevent cold water 
entering the hot line.

4.1. Connect the PRV to 
Hose for Drain

The PRV comes with a barbed hose 
fitting to attached a 1/4” ID hose for 
funneling glycol to a bucket or drain, in 
the rare even of release.  Since this is 
not part of a pressurized system, there 
is no need to use expensive copper; 
PEX or other high temperature suitable 
plastics are okay here only.

In the even of a pressure release, 
contact Heliodyne to discuss expansion 
tank sizing.
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FLUID PLUMBING SCHEMATIC AND GUIDELINES
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Figure 4.2.-1: Single Standard Tank Figure 4.2.-2: Dual Tank: Electric Backup Figure 4.2.-3: Dual Tank: Gas Backup

Figure 4.2.-4: HPAK PRO and Gas Figure 4.2.-5: Flow Thru Connection

4.2. Different Tank Schematics

If your tank is not here, contact Heliodyne with questions.

NOTE: For single tank electric systems: disconnect lower element for proper operation.
NOTE: For single tank gas systems: tanks with electric pilot and HP Pro ONLY
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COLLECTOR FLUID PIPING
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4.3. Gobi Collector Plumbing

Use only copper piping on the collector loop, solder to appropriate conditions in technical specifications.  Always plumb in reverse return with 
the longest line the cold, or use automatic balancing valves.  Insulate piping for least losses; use rubber based insulation with environment 
protection or Solar Pipe from Heliodyne.  Gobi collectors can be put in portrait arrays of up to eight.  Install bleed vents for filling at local high 
points.

4.3.0. Portrait Single Collector or Array 4.3.1. Single Horizontal Collector

4.3.2. Multiple Horizontal Collectors 4.3.3. Multiple Vertically Aligned Portrait Arrays

4.3.3. Multiple Horizontally Aligned Portrait Arrays

Min. Distance = Gobi Length * Sin (Tilt from Horiz.)

0.577



SYSTEM FILL AND STARTUP

5. COMMISSIONING

2

Flow Direction

1

3

5.0. Pressure Test and Clean Collector Loop

Before filling the collector loop with Dyn-O-Flo HD solution, pressure test the collector loop to check for soldering leaks.  Remove the expansion 
tank and cap off the exposed port, then fill the collector loop with water using the site hose and pressurize up to mains pressure 60 – 80 psig.  
The filling station can also be used.  

Monitor the pressure gauge for drops in pressure, inspect all joints.  Turn the collector loop pump on to clean out residue; a 2% TSP solution 
can be used.  Fully drain the system to ensure correct glycol concentration upon final fill.

5.1. Calculate System Fluid Volume and Necessary Glycol Concentration

Find the total fluid capacity by adding in the volume of the collectors, HPAK and supply and return lines.  With the total volume, use the 
equation below to find out necessary gallons of glycol.  Glycol concentration should be 40 – 60% for proper inhibitor concentration, regardless 
of required freeze protection.  A higher concentration than is required for freeze protection is recommended in case of errors in fluid 
calculation.

5.2. Fill System

The system can be filled easily with a filling pump from Heliodyne or manually.  Consult 
the manual with the filling pump for operation.  Take care to use mineral spring water or 
good quality tap water and only fill system when collector is cold.  See installation notes 
at the end of this manual for water requirements.  Air vents or bleed vents at the high 
points in the system help rid the system of air during filling only.  If using any type of 
automatic air vent, close vent after filling is complete as vents are not suitable for glycol 
systems, or systems without continuously replaced fluids.

For use with a pump, connect pump supply hose to position 3 at right, and return hose 
to position 2.  Turn 1 so slot is horizontal, forcing return fluid out of 2.  Turn on pump 
to begin filling.  After fluid begins to return back into tank from 2, close off valve at 2 
and open 1.  System will pressurize rapidly; monitor gauge and close off valve at 3 when 
system reaches 40 – 60 psi.  Turn off pump.  Close off any bleed or air vents and run 
system throughout the day.  Check after a day cycle to ensure the cold pressure of the 
system is at around 30 psig when cold.  If further pressurization is necessary, hook up 
pump supply to 3, turn pump on, open valve and pressurize back up.

For manual fill, pour in proper glycol and water mixture with a funnel into the top unused 
header connection of Gobi.  Pressurize with house water using the valve at position 3; 
follow pressure guidelines as above.  Hose nipples are provided, pre-set into the foam 
next to the fill valve.

SYSTEM COMPONENT FLUID CAPACITY (GAL.)

GOBI 406 001 & 002 0.75

GOBI 408 001 & 002 0.83

GOBI 410 001 & 002 0.95

HPAK 016 000 & 001 0.80

HPAK 024 000 & 001 0.95

HPAK 032 000 & 001 1.00

HPAK 048 000 & 001 1.25

ASTM B88 COPPER TUBING GALLONS / 100’

Type M 1/2” (5/8” OD) 1.32

Type M 3/4” (7/8” OD) 2.68

Type M 1” (1-1/8” OD) 4.54

Type M 1-1/4” (1-3/8” OD) 6.80

Type M 1-1/2” (1-5/8” OD) 9.51

Type M 2” (2-1/8” OD) 16.5

Gallons of Dyn-O-Flo HD = Desired Concentration (%) * Total System Fluid (gal.) / 100



MAINTENANCE 21

S O L A R  H O T  W A T E R   

6. O&M

Motor
Bolts Close Ball Valves: 

Rotate 90° CW

6.0. Annual Operational Checks and Troubleshooting

Every year the solar system should be checked to ensure optimal performance; these annual checks performed by a qualified professional 
should not take the place of good operation overview by the systems owner.

Annually or more often, the following should be verified:

6.0.0.  Check collector and water side pumps for operation
With proper operation, the hot or red gauge should read 10-20• °F hotter than the blue gauge.
With a temperature difference greater than 20°F, set the pump speeds to a higher level.  For a difference less than 10°F, set the pump • 

speeds to a lower level.
Loud operation or squealing means air in the system, follow filling guidelines for re-pressurization.• 
No temperature difference could mean a pump failure, test pump supply voltage at pump electrical box, listen and feel for OP.• 
No temperature difference could also mean a diptube wasn’t installed correctly, or at the right length.  Review tank schematics in this • 

manual for proper length. 
The hot and cold ball valves could be turned incorrectly; ensure the slots on the top and bottom of the plastic red or blue colored handle • 

are aligned vertically.
The filling valve bypass could be turned incorrectly; ensure the slot aligns vertically.• 

6.0.1.  Check pressure gauge
Pressure gauge on HPAK should be no less than 30 psig when system is cold.  Follow filling guidelines for re-pressurization.• 
Inspect system for leaks.• 

6.0.2.  Check expansion tank pressure
The expansion tanks have a shraeder valve (like a bicycle tube valve) for pressurization; it should be charged with approximately 25 • 

psig.
6.0.3.  Check the glycol color, concentration and pH.

Heliodyne has glycol testing kits that perform the required analysis.  Review the data sheet for Dyn-O-Flo HD in this manual for proper • 
levels.

Glycol should be a bright green color; anything else needs to be replaced.  Use only Dyn-O-Flo HD or equivalent.• 
6.0.4.  Check the control and sensors

Ensure the sensors are giving proper readings by either viewing the software in the Delta-T Pro, or using a multimeter to measure • 
resistance.  See the control manual for further details.

Check wiring to ensure it is undamaged and continuous.• 

6.1. Maintenance

To replace parts on the HPAK, close the hot and cold ball valves for servicing 
equipment underneath them such as pump, heat exchanger, flow sensor, etc.  
For servicing PRV, pressure gauge, expansion tank or collectors and piping, the 
system should be drained in the direction of flow via the fill valve.  If the fluid is 
good, drain it to a bucket for reuse.

To replace any of the combo valves, unscrew appropriate valve, and replace 
gasket with valve; torque connections to 30 lb-ft.  

To service a pump, the motor housing only needs replacing, as volutes have 
no moving parts.  Disconnect electricity from HPAK, then disconnect the pump 
wiring with the spring clamps.  Unscrew the two allen-keyed bolts and replace 
motor and electrical connections.  Torque bolts to 80 lb-in.

To service the controller, disconnect the electricity from the unit and remove 
the box housing, unplug all connections and power wiring, and replace the 
board.  After reinstalling a new controller, test operation by turning the control 
on manually.



HEAT TRANSFER FLUID SPECIFICATION

7. DYN-O-FLO HD
7.0. General Dyn-O-Flo HD Notes
Dyn-O-Flo HD is a 100% concentrate inhibited propylene glycol and is recommended for use in applications where low acute oral toxicity is important or where 
incidental contact with drinking water is possible.  Extra strength corrosion inhibitors in the HD fluid are formulated for high temperature use, resulting in reduced 
maintenance and longer inhibitor life in most applications.

7.0.0. Use Directions
 Do not use full strength.• 
 Recommended concentration is 40 – 60%. • 
 Dilute with good quality soft water.  If the tap water has more than 25 ppm of chloride or sulfate ions, or more than 50 ppm of calcium or magnesium, • 

use mountain spring water.
 Do not use zinc or galvanized components in contact with the fluid. • 
 System preparation:  Flush thoroughly with water (use 1 – 2% TSP) and circulate without adding heat, before introducing the operating fluid. • 
 Fluid Introduction: Please see the Helio-Pak systems Manuals for filling, venting and priming. • 
 Maintenance: The fluid should be checked periodically for pH, which should not drop below 8, and reserve alkalinity, which should stay greater than • 

zero at all times.  
 Flush thoroughly before replacing with new mix. • 
 The Dyn-O-Flo HD has an operating temperature range of -50 – 325 ˚F.• 

7.0.1. Specifications
 • Specific Gravity:   1.053 – 1.063
 • Propylene Glycol:   94%
 • Inhibitor Concentration by Weight: 6%, inhibitors and water
 • Dye:     Bright yellow
 • Suspended Solids:   substantially free
 • Reserve Alkalinity:   15 mL

7.0.2. Values at 50% Concentration
The listed values are typical of a 50% by volume aqueous solution at 120˚ F and should not be regarded as specifications.

 • pH:    9.5 – 10.5
 • Specific Heat:  0.842 BTU / lb ˚F

 • Freezing Point:  -30 ˚F
 • Burst Protection:  < -60 ˚F 
 • Viscosity:   2.36 Cps

7.0.3. First Aid
While essentially non-irritating, absorbing or toxic, Dyn-O-Flo HD heat transfer fluid should be kept away from children and be treated with care.  In case of 
physical contact, follow these directions:

 • Eyes:   Flush with plenty of water
 • Skin:   Wash off with flowing water
 • Ingestion:  Induce vomiting and consult a physician
 • Inhalation: Remove to fresh air, consult physician.

Notice to Physician: No specific antidote.  Supportive care based on judgment of physician.

7.0.4. Handling
 • Exposure Guidelines: Propylene glycol: AIHA WEEL is 50 ppm total, 10 mg / m3 aerosol only.
 • Ventilation:  Good general ventilation should be sufficient for most conditions.
 • Respiratory Protection: No respiratory protection should be needed.
 • Skin Protection:  For brief contact, no precautions other than cleaning of body and covering.  Use impervious gloves when prolonged 

      or frequently repeated contact occurs.
 • Eye Protection:  Use safety glasses.
 • Spills:    Cover with absorbent material, soak up and seep into bag.
 • Disposal:   Discharge into sanitary sewers only with the explicit pre-approval of the local waste water facility.  Any disposal 

      practice must be in compliance with federal, state, provincial and local laws and regulations.  Check with the 
      appropriate agencies.

7.0.5. Maintenance
The glycol / water mix should be tested periodically for freeze protection and pH.  Empty the system and flush thoroughly before replacing with a fresh mix when 
the pH drops below 8, or reserve alkalinity approaches zero.
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8. SYSTEM NOTES & WARRANTY

S O L A R  H O T  W A T E R   

8.0. System Notes
Installation and service should be performed by qualified personnel 
only.

8.0.0. System Fluid Information
Always use copper tubing for collector supply and return connections.  
Black iron pipe can also be used, with proper dielectrics.  Never use 
galvanized pipe or plastic based products, such as PEX.

Use only Dyn-O-Flo HD heat transfer fluid with good quality water 
mixture: min 40% HD mixture, max 60% HD mixture.  Do not use distilled 
water.  Good quality water: chlorides and sulfates must be less than 25 
ppm; calcium and magnesium must be less than 50 ppm (as calcium 
carbonate, with hardness less than 100 ppm).  If unsure, use bottled 
mountain spring water.

Rinse system with 1 – 2% mixture of trisodium phosphate and water.  
Remove the expansion tank for testing only, and pressure test system 
with water before filling.

Maintain minimum operating pressure of 30psig when system is cold 
to avoid pump cavitation.  If using an air vent during filling, ensure it is 
closed during system operation.

8.0.1. Safety Precautions
Follow all local codes and regulations.  All equipment should be grounded 
for protection against lightening.

It is the installer’s responsibility to ensure all the codes and inspections 
are carried out and that he or she is fully versed in these guidelines.

Work should only be performed on the HPAK and system when it is 
disconnected from the power supply.

8.0.2. Components
Always install a tempering valve, or rated anti-scald valve, after the solar 
storage tank.

Place the HPAK and tank in a non-freezing environment.

Solder suitable for 400°F and 150 psig must be used: 96/4 Tin / Silver 
is recommended.

Use non-plastic pipe insulation, such as Armaflex.

Route the pressure relief port on the HPAK to avoid accidental scalding 
in case of release.

8.0.3. Description Of Product and Operation
The HPAK is a fully automatic solar energy heat transfer appliance.  The 
controller senses the collector and storage temperatures and powers both 
circulation pumps when the collector has achieved enough temperature 
over the solar storage tank.  See the Delta-T and Delta-T Pro manuals for 
full descriptions of operation and functions.

8.0.4. Commissioning
After the system is filled, it is normal for the initial pressure to drop as 
air comes out of solution.  Repressurize the system to ensure at least 
30psig when cold.

8.1. Warranty
HELIODYNE shall provide a one-year warranty for defects in 
compliance with the purchased goods delivered after 3/1/2008 
as follows: Objects are warranted at HELIODYNE’s discretion by 
repair of the object of purchase or replacement of defective parts, 
exchange or reduction of price. The right of the contractor to convert 
objects is ceded by common consent. Replaced parts become the 
property of HELIODYNE. Wages and costs spent on installation and 
disassembly must be covered by the client. This provision similarly 
applies to all warranty agreements. It is at HELIODYNE’s discretion to 
replace defective goods with similar, faultless goods. In this case, any 
rights to cancel the agreement cease. The client expressly waives 
the right for it and its legal successors to assert claims for damages 
or loss of profit (including without limitation special, indirect, loss 
of use, contingent, or consequential damages) due to defects or 
nonconformity in the purchased good. The warranty set forth above 
constitutes the sole and exclusive remedy against HELIODYNE for 
the furnishing of any nonconforming or defective goods. THE ABOVE 
WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES, 
EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
WARRANTY AS TO MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR USE OR PURPOSE. Damage resulting from improper 
or negligent treatment is excluded from the warranty. Claims on 
warranty will only be admitted and considered if they are announced 
in writing immediately after the defect was first noticed. Oral 
communication or communication by telephone are not sufficient.

For collectors (except broken glass and collector accessories 
e.g. sheet metal edgings) and storage tanks (except attached 
components), HELIODYNE replaces materials that demonstrably fail 
to meet one of the requirements of the ASHRAE standard 93-77 at 
no charge, works within five years for storage tanks and ten years 
for collectors, of the date of the invoice issued by the company 
HELIODYNE. HELIODYNE is not liable, however, for damage caused 
by mechanical stress and/or changes caused by weather-related 
influences. Minor variations in color and/or damage to the surface 
that have no effect on the function of the collector are also not 
covered in the warranty. The warranty excludes damage caused by 
force majeure and malfunction that are due to improper assembly, 
and/or product installation. HELIODYNE is not liable for possible 
costs resulting from defects. In order for HELIODYNE to accept 
liability:

Installation must have been carried out by a licensed specialized • 
company (heating contractor or plumber) following the version of 
installation instructions in force;

HELIODYNE or its representative was given the opportunity to check • 
complaints on site immediately after any defect occurred;

Confirmation exists that the system was commissioned properly and that • 
the system was checked and maintenance was performed annually by 
a specialized company licensed for this purpose. The warranty agreed 
by HELIODYNE is only valid for their clients.



Heliodyne, Inc. • 4910 Seaport Avenue • Richmond, CA 94804
T: 510.237.9614 • F: 510.237.7018

www.heliodyne.com
Sales Inquiries: sales@heliodyne.com

Information and Support: info@heliodyne.com




