
 
 

Solar Box Owner’s Manual 
Thermodynamic Solar System 

Solar Box 

 

Suitable for use with mains pressure systems 

 

Discover the Power of Thermodynamic Solar Energy 
 
 

 This Owner’s Manual must be read carefully and followed to ensure the proper operation and 
maximum efficiency of the equipment. 
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 IMPORTANT  OPERATING PROCEDURES 
 The Solar Box shall only be switched on once 

the hot water cylinder is fully filled with water. 
 

The Solar Box can only function after the 
refrigerant supply has been connected. 
 

The electrical input is: 230 V~/ 50 Hz. 
 

The electrical installation of the equipment 
should comply with the current national 
electrical regulations. 
 

If the power cable is damaged it should be 
replaced by the supplier, installer or qualified 
personnel in order to avoid hazardous 
situations. 
 

The minimum permitted water pressure for 
use in the circuit is 100 kPa. 
 

The maximum permitted water pressure for 
use in the circuit is 300 kPa. 
 

This appliance must be installed to AS/NZS 
3500, our installation instructions and to New 
Zealand Building Code G12 
 

Fixing the panel and Solar Box must comply 
with the current relevant sections of the New 
Zealand Building Code and must not 
compromise the structural integrity of the 
building. 
 

Materials and fittings used to install this 
appliance must meet the requirements of 
AS/NZS 3500.4:2003 Section 2.  
 

This system must have a water softener 
installed if the water PH levels are less than 6.5 
or greater than 8.5 as per AS/NZS 3500.4 
Appendix B. 
 

All hot water pipes must be insulated to satisfy 
the requirements of NZBC Clause H1.3.4, 
except where connected to a heat dissipation 
device. 
 

The Operation of this equipment creates high 
temperatures and pressures, so the equipment 
should be positioned to avoid the risk of burns 
and explosion. 
 

The refrigerant gas used is R134a, a free of 
CFCs, non-inflammable and harmless to the 
ozone layer, but it must not be released into 
the atmosphere by law. 

 Please read the following instructions before any 
installation works or operation of the solar system 
proceed. 

 

The Thermodynamic Solar Box shall only be used 
for the heating of fresh water only to temperature 
limits indicated. The technical rules (see DIN 1988) 
for the supply of water must be taken into account. 
 

The thermodynamic solar panel shall be: 

• Outside; 

• In a place for good solar capture; 

• Secured according to the fixing instructions. 
 

The Solar Box must not be positioned in: 

• The open air; or 

• In spaces that are potentially explosive due to 
vapour or liquid gases. 

 

Do not turn on the solar system: 

• With an empty hot water cylinder and Solar 
Box 

• Without refrigerant fluid supply (R134a). 
 

Electrical power must always be isolated before 
working on the system. Solar Box construction and 
assembly procedures comply with all relevant EC 
directives and AS/NZS standards these must be 
followed when making electrical connections to 
the Solar Box. 
 

This system is not intended to be operated, 
adjusted or tampered with by young children or 
infirm persons. Young children should be 
supervised to ensure they do not play with the 
system. 
 

Installation, assembly and maintenance of Solar 
Box thermodynamic solar system may only be 
carried out by qualified personnel! 
 

The installer should notify the customer of how 
the equipment works, the inherent dangers and 
the rights and obligations of the customer. 
 

The system should not be switched off and on 
regularly.  It is designed to be left switched on. 
(unless leaving the home vacant for an extended 
period).  Regular switching on & off invalidates the 
warranty 
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1. Introduction 
 

 
All Energie – Thermodynamic Solar Systems products are to be kept in the original packaging and 
should be stored or transported in the upright position - note there is an arrow to indicate the 
‘Up’ direction for panel and the Solar Box. 
The Solar Box compressor, contains oil and must not be tipped over at any stage 

 
 

 
The Solar Box system design is based on the Carnot thermodynamic cycle, the principle of 
evaporation, compression and condensation and expansion.  The Solar Box has an additional 
solar gain achieved by the solar panel. 
 
The solar panel should be placed outside to capture heat from solar radiation, but also from the 
atmospheric conditions such as wind and rain etc 
The refrigerant enters the panel as a cold liquid.  The temperature difference between the 
refrigerant gas and the temperature of the panel ensures that the refrigerant fluid evaporates 
and leaves the panel as a gas.  The gas is compressed by the compressor, which further raises the 
temperature.  The heat is then transmitted to the water circuit via a heat exchanger.  The gas 
then passes through an expansion valve, becoming liquid again, completing the overall cycle. 
As the temperature of the solar panel increases from the sun, the efficiency of the system is 
greatly improved. 

 
In this process, we use technology and the environment to generate the power to heat all your 
water all year round. 

 
 

 
The refrigeration gas used in the Solar Box system is R134a.  This is CFC free, is non-inflammable 
and does not harm the ozone layer; 

• The system comes preloaded with the required refrigerant gas.  No additional gas should 
be required for the installation. 

• Legally, in New Zealand the refrigerant in this system cannot be released into the 
environment. 

• Handling of the refrigerant must be carried out by an approved refrigeration technician. 

 

 

• Thermodynamic Solar Panel 

• Panel mounting brackets, and bolts 

• Panel roof mounting kit 

• Certified Top-hat roof penetration kit 

• Solar Box unit 

• Water connections including “Y” strainer 

 

1.1. Packing, Storage & Transportation 

1.2. Description 

1.3. Refrigeration gas 

1.4. Components 
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1 Thermodynamic Solar Panel 

2 Solar Box 

3 Hot Water Cylinder (not included) 

4 ⅜” copper vapour line (from panel)  

5 ¼” copper liquid line (to panel) 

6 Temperature Sensor 

 
Note: items 4 & 5 are normally supplied as a roll of ¼” and ⅜” pair-coil pipe 

 
 
 

 

Solar Box 

Thermal power supplied W 1690-2900 

Power absorbed W 290-550 

Electrical power V/HZ 230/50-60 

Operating temperature o2 -2 to 42 

Cooling fluid / load -/Kg R134a / 0.8 

Maximum water temperature oC 55 

Maximum operating pressure (water) bar 7 

Solar Box weight Kg 23.5 

Size of the packaging a x I x p 470 x 400 x 400 

Hydraulic connections (input/output) inches ½”     ½” 

Refrigerant connections (input/output) inches 3/8”   ¼” 

Thermodynamic Solar Panel 

Weight Kg 8 

Size of packaging a x I x p 2200 x 810 x 30 

Refrigerant connections (input / output) inches ¼”  and  ⅜” 

Tank Requirements 

Maximum Tank Capacity litres 300 

Minimum Coil Area (when using backup connections) m2 1.5 

 

1.5. The main components of the system 

1.6. Technical Data 
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The Solar Panel is a roll-bond type plate manufactured in double channel pressed aluminium, 
with a post-press anodization-oxidation that creates a dark tone aspect.   

 
 The panel must be installed in landscape position as shown, with its 2000mm 

length horizontal and the 800mm side vertical. 
The panel must not be mounted flat.  It must be on an angle greater than 10° to 
ensure separation between the vapour from the liquid. 
The pipe connections must be facing down, with the liquid line at the bottom. 
 

 
 
Panels can be supplied as left or 
right, according to side of the panel 
the connections are located, with 
the pipes pointing down the roof. 
 
 
 
 
 

 
 
Left Panel     Right Panel 

 
 

                       

  

1.7. Dimensions 

1.8. Solar Panel 
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2. Control Panel 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
a) Check that the cylinder is full of water, and that the system has been purged of air 
 
b) Turn the power onto the Solar Box at the power point 
 
c) Press the general ON/OFF button (K4) for 3 seconds to turn the system on 

i. The OFF state is signalled by OFF on the display and all lights are off 

ii. The ON state is signalled by the light L7 on 
 
d) Turn the Compressor on by pressing CP button (K3) for 3 seconds.  

i. Water pump will start (L2) and Compressor light (L1) will start to flash 
ii. After 1 minute the compressor will start and the compressor light (L1) will stay on 

 
e) Check that the disinfect function is set up correctly,  

i. Set the Disinfect to weekly (CO1 = 1)  
ii. Check that the temperature is >60°C (PO5)  

 
Notes 

• You may need to re purge the water in the heat exchanger using the bleed valve once the 
water pump is running. 

• A high-pressure (HP) alarm, is normally a sign that there is an air lock in the pump or heat 
exchanger. 

• If the hot water cylinder has been emptied, the system should be re-purged. 

 
 
  

 
 
2.1. Initial start up 

Electrical heater (K1) Disinfect (K2) Compressor (K3) ON/OFF (K4) 

Compressor run (L1) 

Pump run (L2) 

Electrical heater (L3) 

Auto mode (L4) 

Low press alarm (L5) 

High press alarm (L6) 

ON (L7) 
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1. ON / OFF 
To turn the system on or off, hold the ON/OFF button (K4) for 3 seconds 

• The OFF state is signalled by OFF on the display and all LEDS are off 

• The ON state is signalled by the light L7 on 
 

2. START / START operations in ON state 

• START / STOP the compressor by pressing the CP button (K3) for at 
least 3 seconds 

• The STOP is signalled by the light L9 blinking 
 

3. DISPLAYS 
 The display shows: 

• L1 is flashing when timer T01 running (compressor start delay timer) 

• L1 is on when compressor running 

• L2 is on when water pump running 

• L3 is on when the electrical heater is active 

• L4 is on when Auto mode active (C01 = 1, set in configuration) 

• L5 is blinking when the Low pressure switch is activated (LP timer T02 
running) 

• L6 is blinking when the high pressure switch is activated (HP timer T03 
running) 

• L7 is on when system ON 
 

• Main display shows the probe temperature (S1) 

• Main display on temperature probe damage or alarm signal 
o Lo:  out of range to the low temperature (under 0oC):  Probe broken 
o Hi:  out of range to the high temperature (over 100oC):  Probe in 

short circuit 
 

4. Auto function 
When the Auto mode is activated, the electrical heater is automatically 
activated / deactivated when the temperature is below the Auto 
Temperature Set Point (P03) 
 

The Auto function has 2 mode configurations: 

• CO1=0:  Manual function.  The electrical element is activated manually 
by pushing the electrical heater (K1) button for about 5 seconds 

• CO1=1:  Auto function: The electrical element is activated as per above 

 

5. Manual Heater Function (BOOST mode) 
The Electrical heater is manually activated / deactivated by pressing 
the (K1) button for about 5 seconds.  The Electrical heater light (L5) is 
on when the heater is active.  Note the Manual function must also be 
turned off manually 
 
 

 

2.2. Control Panel Functions 
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6. Installer Menu to change parameters 

• Enter the MENU pushing together K1 and K4 buttons for about 5 seconds 

• Scroll and visualise the parameters code through K3 or K2 buttons 

• Visualise the parameters current value through K4 button 
o Modify the value through the K2 (decrease) / K3 (increase) 
o Press K4 to memorise the new value or press K1 to go back 

without memorising 

 Press K1 button to go back to the code visualisation  

 Exit from MENU 

• Wait about 5 seconds or push the K1 button. 

  

WARNING 

 The admission to this menu is only for installers or Expert personnel because 
parameter changes could damage the product or could make the product not 
fit for the application 

 

 

7. Disinfect Function 

This will activate the electrical element to heat the water sufficiently to stop 
legionella 

The disinfect function has 3 mode configurations: 

• CO2=0:  the function is Manual.  Activated only manually pushing the 
DSF (K2) button for about 5 seconds 

• CO2=1:  the function is activated once a week (installer set this mode) 

• CO2=2:  the function is activated once a month 

 

 Note: the manual disinfection will be disabled if disinfect is set to automatic. 

 If the disinfect function is activated: 

• Heater will remain ON while the S1 temperature < PO5 

• The displays will show DSF and the light (L3) is on 

 

 
8. Alarm Function 
 If the temperature read by the Probe is over the value Alarm Thermostat P04 

• The acoustic and visual signal is activated 

• SILENCE Function: the acoustic signal could be deactivated for 5 
minutes pushing any button.  After this time, if the alarm condition 
remains the acoustic signal starts again 

 

 
9. Pump anti block Function 
 If the pump is OFF for a time over Anti block Timer T04 

• The output PUMP is activated for T05 seconds and the display shows 
bLP.  The function is enabled also in OFF 
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2.3. Installer Menu parameters 
 
 

Installer Parameters Unit Code Min Default Max 

Temperature set point for Compressor & 
Pump (off temperature) 

°C P01 13 53 55 

Hysteresis thermostat P01 (Compressor 
and pump turns on at P01 – H01) 

°C H01 1 3 10 

Temperature set point for Electrical 
Heater (off temperature) 

°C P02 5 53 65 

Hysteresis thermostat P02 (Electrical 
element turns on at P02 – H02) 

°C H02 1 3 20 

Temperature set point for electrical 
heater when in Auto Mode (on and off) 

°C P03 5 18 25 

Hysteresis thermostat P03 °C H03 1 2 5 

Temperature ALARM function activation °C P04 70 75 80 

Temperature off of Disinfect Function °C P05 60 65 75 

Timer delay to turn on Compressor min T01 1 1 10 

Timer delay to restart Compressor after 
error LP 

min T02 3 10 20 

timer delay to restart Compressor after 
error HP 

min T03 3 10 20 

Timer of ANTI BLOCK function H T04 1 168 255 

Time of activation pump ANTI BLOCK sec T05 0 10 99 

Maximum compressor run time 
(protection for continuous operation) 

H T06 6 12 24 

Auto Mode Configuration *** C01 0 0 1 

Disinfect Mode Configuration *** C02 0 0 2 

Outputs Test *** t0 *** *** *** 
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PROBLEM POSSIBLE CAUSES REMARK 

No power on the 
control panel 

Lack of power Check that there is power at the Solar Box 

Check the corresponding circuit breaker is 
turned on  

Disconnected or 
damaged wiring 

Check the electric or electronic circuit 

Check the electrical protection (RES fuse), 
located at the back of controller (display) 

Check the cabling 

Check that the cable to the control panel 
is connected 

Low water 
temperature 

No power to control 
panel 

See above 

Equipment turned off Press ON/OFF button 

Compressor turned off Turn on the compressor using the 
“COMP” button 

No power to compressor 
or electrical element 

Check for errors on the electronic panel, 
fuses, and relays 

Temperature set point 
not set correctly 

Adjust the set point temperature 

Temperature probe not 
correctly located 

Check location of probe 

Hot water returning to 
the cold water circuit 
(damaged or incorrectly 
installed safety valve) 

Close the cold water inflow valve to turn 
off the safety group.  Open a hot tap.  
Wait for 10 minutes and if hot water is 
available replace the defective pipe 
and/or correct the position of the safety 
group. 

Clean the safety group filter 

Disinfect mode 
constantly on 

Thermostat of hot water 
electrical element set 
too low 

Set thermostat on hot water cylinder 
element to 70°C (greater than disinfect 
temperature) 

Excessively hot 
water 

Faulty temperature 
gauge 

Check for errors on the electronic panel 

Faulty Control panel Problem with control board so 
compressor or element constantly on 

Low hot water 
flow (HP alarm) 

No water in hot water 
cylinder or Solar Box 

Check cylinder and pipework 

Loss or blockage of the 
hydraulic circuit 

Check the state of the hydraulic circuit 
Check strainer 

Pump air locked Bleed system using bleed valve to remove 
air from pump and heat exchanger 

Water leaking 
from the safety 
valve located 
over drain. 

Absence of or 
incorrectly sized 
expansion tank (if the 
leak is intermittent) 
 

Installation and/or correct sizing of 
expansion tank 
Check the piping for damage 

3. Fault finding / Problem solving 
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PROBLEM POSSIBLE CAUSES REMARK 

Abnormally high 
constant 
consumption of 
electricity 

Loss or blockage in the 
cooling circuit 

Use the appropriate equipment to check 
for leaks in the circuit.  

Check auxiliary heater relay (RAUX) 

Water cylinder empty 

Disinfect function 
constantly on 

Set thermostat on hot water cylinder 
element to 70°C (greater than disinfect 
temperature) 

Adverse weather 
conditions 

Contact customer service 

LP Alarm 
 
(default reset 10 
min) 

Protection system 
activated (low pressure) 

Insufficient load of refrigerant fluid 

Refrigerant fluid leakage 

Low outdoor temperature 

Low water inlet temperature 

Damaged low-pressure switch 

Disconnected or damaged wiring 

Damaged electronic control unit (display) 

HP Alarm 
 
(default reset 10 
min) 

Protection system 
activated (high pressure) 

Presence of air in the refrigerant circuit 

Lack of water in the circuit 

Damaged circulator pump 

Dirty condenser/filter (if exists) 

Excess refrigerant 

Damaged high-pressure switch 

Disconnected or damaged wiring 

Damaged electronic controller unit 

Refrigerant piping squashed or blocked 

‘LO’ shown on 
display 

Temperature too low or 
too high  

Faulty sensor (S1) or wiring 

Probe disconnected or damaged 
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4. Wiring Diagram 
 

 
 

 
 
 

 

Legend: Note: 
Backup electric heater is 
not included in the 
equipment.   
Normally use the existing 
cylinder element. 
It is the responsibility of 
the installer to make sure it 
is installed. 

LINE Power supply 1,2 

CP Compressor 8,9,10 

B1 Circulator Pump 3,4 

Raux Auxiliary Relay  

EH Backup Electric Heater Coil 5,6,7 

HP High Pressure Switch 11,12 

LP Low Pressure Switch  

S1 Temperature Probe  

 

 

  

REL 
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 Code Connectors Device Characteristics 
In

p
u

ts
 S1 S1 Water Probe 

Sensor NTC10K@25oC 

Functioning temperature 0/120oC 

Range 0/99oC 

LP LP Low Pressure Contact Open /  Closed 

 HP 11 High Pressure 
Contact 

 

Contact Open / Closed 12 

 
 

3 N 
Pump 

Power 230v AC 

Max 3A 230v AC 4 FON 

O
u

tp
u

ts
 

 

5 N 
Electrical 
Heater 

Power 230v AC 

Max 3A 230v AC 
6 FOFF 

7 FON 

 

8 COM 

Compressor 
Free contact 

Max 8A 230v AC 
9 N.C. 

10 N.O. 

Line 
1 F 

Input Line 
230v AC +or- 10% 50 Hz; 

Protection Fuse T3, 15 A 2 N 

Absorbed Power 2 VA 

Applied rules EN 60730-1 50081-1 EN 60730-1 A1 50081-2 

 

Outputs Test: 

• Enter in Installer Menu and scroll until the code T0 

• Press the K1 button to enter in the Test  

• Press the K1 button to activate the Heater corresponding LED ON display show tSt 

• Press the K2 button to activate the Compressor corresponding LED ON display 
show tSt 

• Press K3 button to activate the Pump corresponding LED ON display show tSt 

The selected output will be activated when you release the button Exit from MENU 

• Wait about 5 seconds 

 

 
 
NOTE:  REL (electric immersion heater) is not included on the equipment.  It is the responsibility 
of the installer to make its installation. 
 

 
 

  

4.1. Input /Output specifications 
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5. Guarantee 
 
This guarantee covers all defects to the supplied materials, excluding deliberate or accidental 
damage.  The periods indicated below start from the purchase date of the apparatus, 6 months 
at the latest from the leaving date from our storage warehouse. 
 
Solar Panel  Solar Box 
10 years  5 years 
Covers all manufacturer and corrosion defeats 
 

 

 
The guarantee becomes void when the system is no longer connected, or has not been used or 
assembled in accordance with the manufacturer instructions, or if there has been any form of 
intervention by unauthorised personnel, has been modified and/or if the series number appears 
to have been removed or erased. 
 
Further exclusions from guarantee: 
 
o Hot water cylinders have been operating in water with the following indexes: 

 

• Active chlorine > 0.2ppm 

• Chlorides > 50 mg/l (Inox) 

• Hardness > 200 mg/l 

• Conductibility > 600 mS/cm (20oC) 

• 5,5 >PH and PH > 9 (Sorensen scale at 20oC) 

• If one of the water parameters has a greater value than stipulated by directive 
236/98 (Portugal) or equivalent star dint eh customers county. 
 

o Parts subject to natural wear and tear, including but not limited to levers, switches, 
resistors, programmers, thermostats, anode etc. 

o Breakdown due to incorrect handling, electrical discharges, flooding, earthquake, 
moisture or by improper use of the apparatus. 

o The guarantee lapses if it is transferred to another owner, even if within the guarantee 
period. 

o The guarantee lapses if this certificate is incorrectly filled in, if it is altered or if it is 
returned after more than 15 days have passed since the purchase date of the system. 

 

Note:  This manual should remain with the customer.   
 
Note:  Guarantee and Check sheet must be properly filled in, signed and 
stamped by the installer/ reseller and returned to The Alternative Energy 
Company Limited, otherwise the guarantee will not be validated. 
 

Guarantee Exclusions 


