
AquaMaster

Solar Water Heating System

QUALITY  AND  EFFICIENCY

ENERGY  AND  COST  SAVINGS

INNOVATION  AND  DESIGN



THERMOSYPHON SOLAR  WATER HEATER

WHY SOLAR?

The benefit of choosing to install a solar powered

hot water system is significant when viewed over

the long term since after the initial investment hot

water generation is free. A solar thermal hot water

heating is an efficient, effective and

environmentally friendly way of heating hot water.

Helioakmi is a professional manufacturer with 30 years of R&D experience in developing and

manufacturing solar products, Such as solar collectors, water tank, solar water heating system components

etc. we ensure a high level of consistency maintained in every production run.

With over 30 years of experience in solar thermal technology. Helioakmi Solar offer quality, market-leading

complete packages for all your solar requirements. Each package is custom designed for each specific

application. Our premium quality solar panels and hot water storage cylinders are sized and specified to

meet the requirements of each individual property. A number of accessories are also available to enhance

the system.

WHY CHOOSE AQUAMASTER ?

AQUAMASTER is one of the brand offered by Hi-Tech

Equipments manufactured by Helioakmi for water

heating system , which are guaranteed to give a long

term efficient performance, at extremely attractive

prices. The solar panels are of the latest design, and

are amongst the best on the market, ensuring highly

efficient solar collection.

HELIOAKMI

• Manufactured with 2.0 mm thickness steel with glass 

line inside

• CFC-free tank insulation of polyurethane foam  

50kg/m3 density and 50mm thickness

• Magnesium anode protection according to 

DIN12438-2.2 45x450

• Metallic outer cover in grey or brown colour

• Range of capacities starting from 120 up to 500 litres

• Special design for maximum efficiency verified by 

test reports

• Brass inlet outlet and connecting fittings.

• Non-rivet pressed external side covers

• Collector case made of Aluminum  electrostatically 

powder  painted

• Collector absorber made of Aluminum with selective 

surface and harp-type copper tubes laser welded 

for maximum thermal transmission.

• Tempered glass front cover 4 mm

• 140mm diameter flange opening for maintenance 

accessibility

• Available with additional heat exchanger for  

connection to third power source (besides sun or 

electricity)



TYPICAL INSTALLATION

The Schematic diagram below shows an example of an advanced solution for domestic hot water and central

heating production. Hot water is produced by the solar water system, which is integrated with the electrical

heater for non sunny periods. Our solar system is supplied with a standard controller, which will run the solar side

circulation pump based on temperature difference and will also operate the back up electrical heater if the

solar heating is not adequate.
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THERMAL INSULATION

Insulation Material Polyester fiber Polyester fiber

Insulation thickness 35mm 35mm

CASING

Frame 6063 Aluminum alloy 6063 Aluminum alloy

Frame color Antique bronze Antique bronze

Frame thickness 1mm 1mm

Back plate chromodek chromodek

Max operating temperature <200 0C (1530C) <200 0C (1530C)

Transfer coefficient >95 +- 2% >95 +- 2%

Sealing gasket EPDM EPDM

MODEL ST2000 ST2500

Dimension (h) x (w) x (d) 2000 x 1000 x 80mm 2000 x 1200 x 80mm

Gross Area (m2) 2 2.4

Aperture Area (m2) 1.86 2.39

Cover material Frosted Low Iron Tempered glass Frosted Low Iron Tempered glass

Cover thickness 3.5mm 3.5mm

Weight 35kg 40kg

Fluid volume of absorber 1.6 Litre 1.6 Litre

FEATURES

Sensor pocket Panel orientation Built in sensor pocket Built in sensor pocket

Panel orientation Vertical Vertical

ABSORBER

Material Copper-Aluminum fin Copper-Aluminum fin

Surface treatment Black Chrome Black Chrome

Absorption Factor 85 +- 5% 85 +- 5%

Emissions 5 +- 2% 5 +- 2%

Header material Copper Copper

Header tube size 22mm x 0.75mm 22mm x 0.75mm

Riser tube size Copper Copper

Deign Welding Ultrasonic Welding Ultrasonic Welding

Maximum Pressure 10 Bar 10 Bar

AQUAMASTER STANDARD  FLAT  PLATE  COLLECTORS

TECHNICAL DETAILS



For a Hotel 100 rooms with  two  person per room :

Normal recovery time is  three  hours

So a Calorifier with a capacity of 4000L with a 156

kW duty heater will be sufficient for this application.

The specified system can supply the maximum flow

rate based on the peak demand.

SELECTION AND SIZING OF CALORIFIER

We cannot make an exact calculation of hot water

consumption in a public area since the demand will

fluctuate throughout the day. It is therefore better to collect

all the data available and calculate the peak load

demand. Alternatively, we can make a general calculation

based on the hot water requirement per person and the

recovery period required.

In general calculations are made based on heating the

water 200C to 650C. If the required temperature is below

650C either the hot water demand has to increase or the

heating load should decrease.

Flow rate will depend on the demand for hot water. It will

be optimum during peak demand. Heating load should

be calculated to satisfy the maximum flow rate.

STORAGE SIZE AND HEATING LOAD

FLOW RATE

SAMPLE HEATING LOAD CALCULATION

General hot water 
demand

=  45 Liters  per  person   
= 90 liters  per  room 

Maximum demand =  100 x 90
=  9000     

Acceptable peak 
demand

=  3000  lit per hour 
=  0.83  L/S

Max. Flow rate required =  6000 L / 2HRS
= 0.83  L/S

Heating Duty Required =  0.83 x 4.2 x 45
=  156   kW

Capacity 
Litres

Dia
mm

H.O/E
mm

Max
Ht.

Access
size C D E F G H J

300 600 1180 1405 DN 250 2 “ B SP 1 “ B SP 2 “ B SP 1 / 2 “ B SP 3 / 8” B SP 1 “ B SP 1 “ B SP

500 700 1450 1675 DN 250 2 “ B SP 1 “ B SP 2 “ B SP 1 / 2 “ B SP 3 / 8” B SP 1 “ B SP 1 “ B SP

700 800 1775 2000 DN 250 2 “ B SP 1 “ B SP 2 “ B SP 1 / 2 “ B SP 3 / 8” B SP 1 “ B SP 1 “ B SP

1000 900 1765 1990 DN 250 2 “ B SP 1 “ B SP 2 “ B SP 1 / 2 “ B SP 3 / 8” B SP 1 “ B SP 1 “ B SP

1500 1000 2125 2350 DN 450 DN 65 PN 16 1.1/2 ” B SP DN 65 PN 16 1 / 2 “ B SP 3 / 8” B SP 1  1/2“ BSP 1  1/2“ BSP

2000 1100 2350 2575 DN 450 DN 65 PN 16 2 “ B SP DN 65 PN 16 1 / 2 “ B SP 3 / 8” B SP 2 “ B SP 1  1/2“ BSP

2500 1200 2460 2685 DN 450 DN 65 PN 16 2 “ B SP DN 65 PN 16 1 / 2 “ B SP 3 / 8” B SP 2 “ B SP 2 “ B SP

3000 1200 2950 3175 DN 450 DN 65 PN 16 2 “ B SP DN 65 PN 16 1 / 2 “ B SP 3 / 8” B SP 2 “ B SP 2 “ B SP

4000 1450 2700 2925 DN 450 DN 65 PN 16 2 “ B SP DN 65 PN 16 1 / 2 “ B SP 3 / 8” B SP 2 “ B SP 2 “ B SP

5000 1600 2775 3000 DN 450 DN 65 PN 16 2 “ B SP DN 65 PN 16 1 / 2 “ B SP 3 / 8” B SP 2 “ B SP 2 “ B SP

C O N N E C T I O N

TANK SPECIFICATION

A. Primary Inlet
B. Primary Outlet
C. Hot Water Outlet
D. Secondary Return
E. Cold Feed
F. Thermometer
G. Pressure Gauge

H. Safety Valve
J. Drain
K. Thermostats (1"BSP)
L. Inspection Opening
M. Immersion Heater
N. Vacuum Valve

The standard rage Calorifiers have working 
pressure of 6 BarG and 10 BarG.
Higher pressures are also available.



Heating load 100 kW.

As per standard primary side temperature

Heating Duty Heat Transfer Area Inlet Size Outlet Size Flange Size Length

kW m2 mm mm mm Mm
20 1.20 20 20 125 410
30 1.80 25 25 150 565
40 2.40 25 25 150 715
50 3.00 32 32 150 870
60 3.60 32 32 200 725
70 4.20 40 40 200 825
80 4.80 40 40 200 925
90 5.40 40 40 200 695

100 6.00 40 40 250 760

SOLAR WATER HEATER POWER CALCULATIONS FOR 10,000 LITER PER DAY IN DUBAI

U-tubes are the most common heat exchangers used in Calorifier manufacturing. Our U-tubes are made with high

efficiency tubes, which are unaffected by thermal expansion to provide optimum levels of reliability. The tubes in

the heater batteries are available in plain copper, making them suitable for both hard and soft water areas.

Standard batteries are manufactured using copper integron tubes. The heater battery is also available in stainless

steel AISI 316L offering an hygienic, reliable long life. The heater is removable for cleaning and inspection purposes.

Enough space must be allowed to permit removal of the batteries. If the required space is not know, assume the

distance to be equal to the diameter of the vessel. The standard range of battery duties are based on a one hour

recovery period raising water from 100C to 600C with a primary medium of water at 820C to 710C. Bespoke calorifier

designs are available along with other duties, working pressures and primary mediums.

Primary Side Flow Rate

Inlet =      82 0C

Outlet =       710C

Heating Duty =     100 kW

Flow rate =     100/(4.2x11)

HEAT EXCHANGER

P = C*ΔT*L /3600

P = Power (kW/hr)

C = Specific Heat of Water (4.187) Joules/gr 0C

ΔT = Temperature difference = 600C – 200C = 400C

L = Water Requirement Per Day in Lit.

Therefore, power (kW) required in one hour (P)

P=4.187 * 40 * 10,000/3600 = 465 kW/hr

We have consider to heat the water in 4 hours so power required per hour
= 465/4 = 116kW

(Refer attached references pages)

Daily solar radiation = 3.82 KWH/Sq.mt/Day (December month)

Considering solar radiation period = 10 hours

Solar radiation per hour = 0.382 kwh/hr

Total Solar panel size = 1 mt x 2 mtr = 2 sq.mtr

Net are of panel = 1.86 sq.mtr (after deducting frame area)

Solar panel efficiency (based on manufacturer data) 81.2% . The heat generated by each panel in four hours

= net area of panel x solar radiation x 4 hours

= 1.86 x 0.382 x 4

= 2.842 kW

Total requirement is 116 kW.

Therefore number of panels required = 116/2.842 = 40.92 Panels Or 41 Panels

Total number of panels = 41 Panels.

BASED ON NASA SURFACE METROGICAL DATA AND SOLAR ENERGY IN DUBAI AREA



FEATURES AND ADVANTAGES

Complete - each package is supplied with the

accessories shown in the table below as standard.

Flexible - a wide variety of combinations is available

by varying the number of collectors, cylinder size etc.

Pre-sized - the packages are pre-sized for your

benefit, offering the easiest solution.

Circulation pump is available in various standards including twin type head or    

duty stand, in cast iron or stainless steel dependent or requirements.

Expansion Vessel

Different capacities according to the system design.

AQUAMASTER solar controller

Differential controller with duty / stand by mode for the solar pump

Air/Water heating cooler is available to prevent over  heating.

Standard solar flow control valve and air vent according to requirements.

Safety Valve-security valve to protect system from high pressure and is   

normally se at 6 bar. A high pressure setting is also available depending on 

requirement.

Panel connector fittings – pressure/temperature safety valve set at design   

pressure and 95 0C to protect from over heating and high pressure.

Vacuum Valves - used in water heater/tank applications to automatically    

allow air to enter into the piping system to prevent vacuum conditions that   

could siphon the water from the system and damage water  heater/tank 
equipment.

Quality products - AQUAMASTER packaged solar

systems are manufactured using the highest quality

materials in accordance with all relevant laws and

standards.

As a result of 30 years of experience in harnessing

solar energy. AQUAMASTER package systems offer

efficient and reliable solar systems, which guarantee

environmental protection and customer satisfaction.

STANDARD ACCESSORIES SUPPLIED WITH EACH AQUAMASTER PACKAGED SOLAR SYSTEM



THERMOSTAT & HYDRAULIC

DIFFERENTIAL  THERMOSTAT

HYDRAULIC GROUP

The programmable electronic thermostat secures the smooth 

transfer of thermal energy from solar collectors to the boiler via an 

electronic command to the circulator of the solar system.

A clearly written illuminated display with comprehensive full text 

and graphic mode is used without any confusing abbreviations. The 

display can be read in an efficient way - thanks to its inclination

Important characteristics:

• Description of graphics and texts in a lighted display

• Simple viewing of the current measurement values

• Analysis and monitoring of the system by means of statistical graphics, 

etc.

• Extensive setting menus with explanations

• Menu block can be activated to prevent unintentional setting 

changes

• Resetting to previously selected values or factory settings

• A wide range of additional functions are available and/or planned

• Possibility of adding a third sensor

Hydraulic group with an integrated degasser appropriate of solar 

systems.

With the hydraulic group, the hydraulic balancing, flow measurement 

and venting can be performed directly in the hydraulic kit itself.

The balancing valve allows the required quantity of fluid in the primary 

circuit to be exactly and simply set and checked. The continuous 

venting system meets the most demanding requirements and keeps 

the system free of air.

The hydraulic group included the following: stop ball valve with safety 

valve, Venting tank with bleeder valve, Pressure gage, Thermometers, 

Stop ball valve with fill and drain cock and integrated check valve, 

Circulation pump, Balancing valve.

• Cost-effective installation and filling

• Multi-functional ball valve, which greatly simplifies the filling and draining 

of the system

• Collector and reservoir sections can be separated for installation work

• Straightforward pump replacement (suction and pressure side can be 

shut off)

• Precise and rapid regulations adjustments

• Function checking using the direct flow rate indicator in balancing valve

• Visual scale in 1/min pre-calibrated for glycol mixes v=2.3mm2/s.

• Constant air release while system is running

• Straightforward venting directly in the station



SOLAR THERMAL SYSTEM COMPONENTS

The integrated solar pumping station is installed in the primary flow of the solar thermal heating circuit. It  consists of 

hydraulic components to control the flow of the solar primary circuit to the heat exchanger in the hot water 

cylinder. Each pump station contains all the necessary components i.e. valves, fittings and safety devices that are 

required to ensure optimum performance of the solar thermal system.

SOLAR PUMP STATION

Function: Solar thermal system control

The main characteristics that distinguish these 

components from those used in heating and domestic hot 

water system is that they can be subjected to very high 

temperatures. They are therefore made of materials 

especially selected for working at these temperatures.

• Maximum working temperature in flow branch: 160 
0
C.

• Maximum working temperature in return branch: 120 
0
C.

• Maximum working temperature of safety valve: 160 
0
C.

• Maximum permissible pressure: 10 bar.

• Safety valve calibration: 6 bar

• Thermometer temperature range: 0 – 120 
0
C.

• Flow indication range: 2 14I/min. 

• Pressure Gauge scale: 0 -10bar.

• Expanded polypropylene density: 50gr/l 

Technical Characteristics

• High functional efficiency

• Material of high quality

• Precise control of the flow rate of the solar circuit 

(with flow meter)

• EPP outer box protection

• Ball valve with check valve on both flow and return

Features

1: Safety unit consisting of

a - Solar safety valve calibrated to 6 bar.

b - pressure gauge (0-10 bar).

c – connection for expansion vessel.

2: Filling/emptying taps.

3: Shut-off valves with non-return valve and 

integrated thermometers

4: Solar pump.

5: Air vent chamber.

6: Flow meter and flow regulator.

Components and functions of 

pump station

1

3

4

2

2

5

6



SOLAR THERMAL SYSTEM COMPONENTS

SOLAR AIR VENT WITH SHUT-OFF VALVE

Function

Top vent, W/Check

The air moves upward in the system, and gathers in the exhaust
chamber in the top of the air vent. Air concentrations force the
liquid down, which moves the float down. The lever attached to
the float drives the piston open, and exhausts the air, and the
liquid will rise up until the piston is closed.

Working Principle

Because of its use outdoors, and a system medium of ethylene
glycol, the temperature of the system can exceed 100

0
C in

summer and minus 30
0
C in winter, a special kind of air vent is

required to resist such high and low temperatures.

High and low temperature resistance

Maximum working temperature     : 30 
0
C

Maximum working pressure             : 10 bar (150 psi)
Connection thread : G 1/2” M & G 3/8” M
Fluid : 50% water-glycol 

mixture   

Technical characteristics The air vent valve is installed at the highest point of the system
and in a vertical position. After draining the system, close the
shut-off valve before opening the air vent valve.

Threads of shut-off valve:     G 1/2” M x G 1/2” F 
G 3/8” M x G 3/8” F

Installation

The air vent for the Solar thermal system can exclude air in the

system automatically. This kind of air vent is designed for the
solar thermal system and can work continuously at high
temperatures in systems containing glycol solution.

Function

SAFETY VALVE FOR SOLAR HEATING SYSTEMS

When the system pressure is higher that the set force of the spring
on the piston, the piston opens automatically, venting the system’s
high pressure water. When the system pressure is below the set
value, the piston is forced down automatically and the valve is
closed.

Working Principle

The primary circuit of the solar heating system is a water and
ethylene glycol solution. The temperature range is -20

0
C to 130

0
C,

so the safety valve piston and seals use high performance rubber
material in order to work in such conditions.

As a safety valve could be installed outdoors, the cap of the safety
valve must use a special type of plastic to withstand dramatic
changes in outdoor temperature.

Special Construction

Maximum working temperature       : -30 
0
C + -160 

0
C

Maximum working pressure               : 6 bar
Female thread connections to ISO  228 (BS2779).
Maximum percentage of glycol       :  50%
Forged brass body.

Safety relief valve is available with pressure gauge

Spring material : stainless steel

Cap material : PA6GF20 

Technical characteristics

Control the pressure in the primary circuit of solar heating systems.
It can work continuously at high temperatures in systems
containing a glycol solution.

O u t s i d e   D i m e n s i o n s

Code Spec.                Working Pressure

1PRA101 1/2 “ FxF 3 bar
1PRA102 3/4 “ FxF 3 bar
1PRA103 1 “ FxF 3 bar
1PRA104 1/2 “ MxF 3 bar
1PRA105 3/4 “ MxF 3 bar
1PRA106 1 “ MxF 3 bar
1PRA107 1/2 “ FxF 3 bar                                             

w/meter



Function

SOLAR THERMAL SYSTEM COMPONENTS

SAFETY VALVE FOR SOLAR HEATING SYSTEMS

HP.B.S.W.T. high pressure: conforms to European standard BS EN
1111.
LP.B.S.W. low pressure: conforms to European standard BS EN 1287

Designation

WRAS approved listing No. 0512097
Buildcert TMV2 scheme certificate No. BC190/1205

Approval

Thermostatic mixing valves can mix high temperature water
with cold water, thereby reducing the temperature of the
mixed water to end users.

It can automatically maintain a mixed water temperature
setting when the hot and cold water inlet pressure and
temperature change.

EXPANSION TANK & CONNECTION

Code                    Description                  Nominal Size    

1TMV101               TMV 15 mm DN15

1TMV102               TMV 22 mm DN 22

S p e c i f i c a t i o n :

Working temperature: 10 
0
C - 120 

0
C 

Max. percentage of glycol: 50 %
Max working pressure: 10 bar
Max diaphragm temperature: 100 

0
C

Pre-charged pressure 35 psi

T e c h n i c a l  D a t a

Body Material:      CW617N

Spring: stainless steel

Seals: EPDM

Cold water supply temperature: 5 - 25 
0
C

Hot water supply temperature:                  60 - 130 
0
C

Outlet temperature range:                           40 - 50 
0
C

Temperature stability (nominal)                      +/- 2 
0
C

Minimum temperature differential:                     15 
0
C

Maximum supply pressure, static:                       0 bar

Threads connection

C o n s i s t i n g  o f

Stainless steel flexible hose.
Wall bracket with mounting screws
Double check valve for system and tank
Mounts 259 series tank to circulation units
Connection:  3/4 “ straight

Code            Gallons           Connection         Pk Lbs

VES1001                3                   3/4  “ Straight           1        14.0
VES1002                5                   3/4  “ Straight           1        17.4
VES1003                7                   3/4  “ Straight           1        21.3
VES1004                9                   3/4  “ Straight           1        24.3
VES1005               13                   3/4  “ Straight          1        27.6



• Heat Pump System for swimming pool water heating & cooling
• Solar Air Conditioning System
• Fresh Air Cooling System
• Cooling Tower
• Garbage Chute System  for multistory buildings

THERMOSTAT & HYDRAULIC

Complete central solar systems, for consumption hot water heating for houses and buildings. These solar systems 

cover all the demands, with boilers of various capacities from 150 to 3000 lt. (one of two heat exchanger and an 

optional electric resistance) and two types of solar collectors depending on the morphology of the installation.

SOLAR COLLECTORS

WATER STORAGE TANK
(BOILER)

EXPANSION 
POT

DIFFERENTIAL 
THERMOSTAT

HYDRAULIC
GROUP

CENTRAL SOLAR SYSTEMS

OUR OTHER PRODUCT RANGE:


